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Preface

For the thirty-fourth year, the Research and Theory Division of the Association for Educational
Communications and Technology (AECT) is sponsoring the publication of these Proceedings. Papers
published in this volume were presented at the annual AECT Convention in Anaheim, CA. A limited
quantity of these Proceedings were printed and sold in both hardcopy and electronic versions. Volumes 1
and 2 are available through the Educational Resources Clearinghouse (ERIC) System. Proceedings volumes
are available to members at AECT.ORG.

The Proceedings of AECT’s Convention are published in two volumes. Volume #1 contains papers dealing
primarily with research and development topics. Papers dealing with the practice of instructional
technology including instruction and training issues are contained in Volume #2. This year, both volumes
are included in one document.

REFEREEING PROCESS: Papers selected for presentation at the AECT Convention and included in these
Proceedings were subjected to a reviewing process. All references to authorship were removed from
proposals before they were submitted to referees for review. Approximately sixty percent of the
manuscripts submitted for consideration were selected for presentation at the convention and for
publication in these Proceedings. The papers contained in this document represent some of the most current
thinking in educational communications and technology.

Michael R. Simonson
Editor
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Laying the Groundwork for An International Online Collaboration Project
Between Indonesian and American Students in Higher Education
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Introduction

With increases in technological advances and Internet accessibility, participation in research and
collaboration activities within higher education institutions are allowing students to engage in international learning
and development opportunities within an online environment. Moreover, exposing students to international
collaboration activities with others from a geographically distant location (Oncu & Cakir, 2011; Spector, Merrill,
Van Merrienboer, & Driscoll, 2007) with culturally diverse participants, prepares them for the global workplace.
Fortunately, the Internet and social network sites allow for the ease of collaboration globally. Not only is the
international opportunity beneficial for students, but also is valuable for faculty research in designing Twenty-First
century learning environments. According to one U.S. based survey report, 78% of faculty and 87% of students
perceived online learning as essential for the Twenty-First century learning environments (CDW-G, 2011).
Moreover, 64% of online students in another survey reported use of online collaborative applications several times
monthly to connect with classmates on assignments (Koh & Lim, 2012). Thus, using technology through social
media sites and collaborating internationally is essential to incorporating into higher education classrooms.

This paper presents information on the first phase of laying the groundwork for best practices of online
collaboration among students and two professors from two different cultures—Indonesia and the United States. We
share the initial results of the collaborative learning experience in an online research project between Indonesian and
American students, and explored research and future implications of cross-cultural collaboration in online learning
environments.

Context and Participants

In the Spring 2013 semester, two international business classes collaborated on an international research
project whereby each class conducted research and shared the results of the research between both classes. One class
was a senior-level online international management class at a U.S. Southeastern university and the other class was a
freshman-level international economics campus class from an Indonesian university. Both classes collaborated in
both an online synchronous live question and answer session using Adobe Connect and an asynchronous discussion
thread forum using a Google+ Community in order to learn about each country’s culture and global business
practices.

An important goal in teaching international business is to engage students through collaborative research
projects so that they learn about other cultures and ways of doing business globally. Additionally, with increases in
technological advances, asynchronous and synchronous online collaboration is possible across the globe now more
than ever. Therefore, it makes sense for an international business class to utilize the technologies that allow for
cross-cultural informational exchanges in an online environment (Edwards, Crosling, Petrovic-Lazarovic, & O’Neill,
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2003). For two universities—one in Indonesia and the other in the United States—the online collaborative research
project is a great opportunity for two cultures to learn about each other and exchange ideas on important global
business practices.

Southeast Asia is continually expanding as a big player in global economics and international trade.
Furthermore, Indonesia is a developing Southeast Asian country that is continuing to grow economically and is
becoming a key location for many manufacturing industries and exporter of resources (McFarlin & Sweeney, 2012).
For Indonesian business students, understanding U.S. business practices is relevant and important for learning about
international opportunity and trade. For the U.S. business students, learning about and understanding Indonesia and
Southeast Asia is critical for future business partnerships. Thus, collaboration between an Indonesian and American
university for two international business classes made sense to explore.

Preparation

By being introduced through a mutual academic colleague, a professor at a university in Indonesia and a
professor at a U.S. Southeast university connected and began planning for a Spring 2013 research project between
the international business classes, in September 2012. The plan was for each of the classes to research in areas of
green initiatives and sustainability, human resources practices, small business practices, financial markets, supply
chain management, technology and innovation, and corporate social responsibility. A total of 55 students were
involved and each class was split into groups of four with each group researching a specific topic. There were a total
of 14 groups. Moreover, each group with a specific topic was partnered with the other university’s corresponding
group with the same topic. The groups researched their specified topic, wrote a paper, and presented an audio
presentation in an online forum within Google + Community. In this online forum, students participated in
discussion threads that included getting to know one another and collaborating on each group’s research. After three
weeks of asynchronous online collaboration through discussion threads, a one-time synchronous live online forum in
Adobe Connect allowed for students to ask questions and gather information about each group’s research. This is a
first-time online international collaborative experience for both of the professors and the business colleges. Needless
to say, both professors were very excited to venture out on this educational expedition.

The Indonesian professor and the U.S. professor collaborated extensively in the planning of the project
between the classes. At the conclusion of the semester, the professors had approximately 17 emails each between
them, collaborated in seven Skype sessions of approximately 45 minutes each, and had met in person about four
times during the U.S. professor’s trip to Indonesia in January 2013. Extensive preparatory collaboration and getting
to know the other persons involved is key to planning a successful international online research project between two
classes. Additionally, when in Indonesia, the U.S. professor visited the university by touring both campus sites, had
dinner and breakfast with the dean of the business school and the professor of the Indonesian business class, and had
a campus visit at the Indonesian business school that included both U.S. and Indonesian faculty, staff, and
administrators.

The Collaboration Process

At the beginning of the semester, the two classes were required to post an introduction of themselves in the
Google+ Community along with pictures representing some aspect about themselves and their city or country of
residence. The Google+ Community was the chosen site for the international collaboration between the two
universities. Some of the student information required for posting includes:

1) University and anticipated degree;

2) major;
3) anticipated graduation date;
4) current employment or campus activity involvement;

5) international travels and locations;

6) personal interests, passions, and hobbies;

7) one unique or interesting fact about themselves; and
8) industry or job position desired after graduation.

The Google+ Community was also the location for instructions of the collaboration project including, the
group audio presentation directions, the discussion thread area for the paired group’s posted research questions to
the other group’s audio presentation, and the discussion area where the audio presentation link from either YouTube
or Screencast-o-matic was posted for the whole community to view. In addition to these assignments, each class was
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to write a group research paper on the specified topic. The students submitted the research papers as a separate
assignment to their respective professors, but did not share the papers among the other students. However, the
groups created audio recorded presentations using Microsoft PowerPoint and Screencast-o-matic. Audio
presentations assignments were then posted in the Google+ Community and shared for both classes to view. The
students were allowed to view all of the 14 group audio presentations for a total of one week. However, student
groups were assigned to a partnered group from the other university with the same specific topic, and were directed
to focus questions and interactions between the paired groups in the Google+ Community. Each group created and
posted two questions for the other university group’s audio presentation, regarding their research or country. The
questions were to be reflective of the groups understanding of presentation information or were to be questions
asked regarding business practices or specific country information. In the Spring 2013 first collaboration project
experience, the professors decided to have only the paired groups interact; however, the professors will redesign
future collaboration projects to allow all students to interact with all groups.

Close to the end of the semester, the live online meeting collaboration in Adobe Connect was set for all
students and professors to attend with all attendees viewing and participating in the collaboration at one time. Since
there was a twelve-hour difference, it was decided that the Indonesian class would meet in the morning during their
regular class time of 9:00 a.m., while the U.S. online class met at 9:00 p.m. at night viewing from their own
computers at home. The Indonesian class meeting was set up with a projector screen to view the Adobe Connect
meeting. Additionally, about three laptop computers were used by the Indonesian groups for the interaction with the
American groups during their designated group meeting time.

Prior to the Adobe Connect meeting, both classes were given an agenda of which groups would go first in
their question and answer session. The meeting was successful and lasted close to two hours. However, there were
broadband issues early during the meeting and due to the heavy Internet use at a busy time of the day in Indonesia,
the Adobe Connect meeting would only allow a few students’ webcams at a time. Thus, the student groups were set
for the question and answer session by specified time, and were the only students allowed to interact at one time.
Other students were allowed to view, and waited for their group’s question and answer time slot. Additionally, it
was decided that no microphones would be used since there was tremendous feedback and noise at the beginning of
the meeting. Although not ideal, the students resorted to the chat room feature within Adobe Connect to ask and
answer questions. Although faces could be seen by webcam, the microphone feature was not used, except for the
U.S. and Indonesian professors as co-facilitators.

At the conclusion of the collaboration project, both professors required group peer evaluations and
completion of a questionnaire about the collaborative research project. Since both professors want to continue the
collaboration effort for future semesters, refining and improving both the process and the content of the project is
important for both professors and for the success of the university relationships. Additionally, using a questionnaire
instrument is key in both future process improvement initiatives and for desired collaborative research between the
two professors.

The Survey

At the conclusion of the collaboration research project, a twenty-eight-item survey attempted to capture the
student perception of the overall international collaboration experience. Some of the survey items included:

1) basic demographic information;

2) uses of the Internet;

3) perception of clearly articulated instructions on collaboration requirements

4) perceived gained knowledge of foreign business practices after completion of the international collaboration
project;

5) perceived gained knowledge of the other culture after completion of the international collaboration project;
and

6) suggestions for improvement for future international collaboration projects.

Of the 55 students surveyed, over 90% of the students reported that they both enjoyed and learned from the
international collaboration experience. Additionally, many students stated that they would welcome the opportunity

again to collaborate internationally. However, some of the feedback on dissatisfaction with the experience included:

1) webcam and sound technical difficulties when meeting in Adobe Connect;
2) time difference in meeting late at night; and
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3) age difference and maturity level of students.

To address the dissatisfaction feedback, both professors discussed the need for additional orientation for the
students at the beginning of the semester (Angelino, Williams, & Natvig, 2007) and for changes in meeting times
and protocol in Adobe Connect to address the technical challenges. Additionally, etiquette protocol will be added so
that there is less possibility for misinterpretation of non-verbal behavior during the meetings.

Lessons Learned

While the first international collaboration experience with both universities using social media tools for
collaboration was an overall positive experience for all involved, it was not without its challenges and learned
lessons. Since both professors will continue their relationship and future collaboration efforts, refining the project is
very important. Furthermore, both professors will continue to explore other research on international collaboration
and will continue collaborative meetings through Skype. Following is a brief checklist of changes and
considerations for the following semester project collaboration efforts:

1) The meeting time for Indonesian students will be in the evening rather than in the morning when Internet use
is less;

2) deadlines will be set for posting in the discussion forum for both presentation URL link and questions rather
than allowing one week to post;

3) a trial run meeting will be set in Adobe Connect prior to the actual scheduled meetings;

4) early ten minute minimum meeting times will be required prior to Adobe Connect meetings to set up
technical devices and meeting rooms;

5) multiple meetings will be set in Adobe Connect over a few days for fewer groups and thus, less people at one
time in the Adobe Connect meetings;

6) students will be required to use built-in headset microphones to reduce noise interference;

7) two Adobe Connect breakout rooms will be set up to allow four groups to collaborate at once;

8) added instructions will be displayed in the main meeting room of Adobe Connect;

9) email reminders to all students will be sent twice, prior to Adobe Connect meetings;

10)  areflection assignment will be added for students to give detailed feedback on what they have learned from
the experience;

11)  other strategies including participation points will be implemented to encourage more collaboration among
the students in addition to their paired groups’ research;

12)  additional strategies will be included to encourage other group interactions; and

13) additional strategies will be implemented to encourage other creative posts in addition to the discussion
thread introduction assignment that may include self-made student videos to further the cultural experience.

Cultural Considerations

It is important to understand the culture that one works with as much as possible by reading cultural
materials and by getting to know the people involved in the collaborative project. The Indonesian professor was
helpful in filling in the expectations and protocol of the Indonesian students. However, according to Hofstede’s
Cultural Dimensions research, Indonesians have a high regard for structure, direction, feedback, and leadership from
those in charge—the professors (Bell & Zaitseva, 2005; Hofstede, G., 2001). Conversely, American students tend to
venture on their own with verbal expression regardless of power structures (Bell & Zaitseva, 2005). Knowing these
tendencies, it is important to encourage respectful and frequent collaborative discussion from both the Indonesian
and American students and for both instructors to provide clear guidelines and feedback in encouraging
collaboration. While both professors know that there will be cross-cultural differences in ways of expression and
communication between Indonesian and American students, the collaboration experience will richly enhance both
cultures’ understanding and knowledge of the others’ (Kim & Bonk, 2006).

Conclusion
The importance of incorporating international collaborative projects using social media sites in higher

education is key to preparing today’s students for Twenty-First century global workplace skills. Both professors see
the value in bringing to the classroom an international perspective that cannot be obtained through a textbook.
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Additionally, introducing global business practices and building international relationships is key preparing students
for today’s global workplace.
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Online gaming is no longer just a leisurely activity. Over the last five years, education has begun
repurposing many online games and virtual world environments to actively engage students with a new delivery
method to accomplish learning goals and objectives. Unequal representation of ethnicity in gaming puts minority
players at a disadvantage in terms of making a psychological connection with their virtual self, thereby greatly
diminishing game play.

The purpose of this research is to explore the options available to users to represent themselves in terms of
skin, eye, and hair color. The default options one chooses in an attempt to get as close as possible to one’s own
representation will also be investigated. If a bias does exist in gaming platforms that are highly targeted by
educators, then it is important that the gaming community is made aware of the impact it has on minority users and
their gaming experience and reasonable solutions are offered.

The use of avatars in gaming extends the bounds of immersion to a level of realistic representation. When
one sees himself or herself as a character interacting with the environment using chat features, movement, and object
manipulation, the experience becomes much more personal. A psychological relationship develops between the user
and the avatar (McCreery, Kathleen, Schrader, & Boone, 2012). The player uses this virtual identity for months,
sometimes years existing through the eyes of this virtual body. The avatar becomes a virtual extension of the user.

The foundation of this relationship begins with choosing the characteristics. Most online gaming offers
users the opportunity to choose a name and a physical representation of themselves using a series of features. When
users are choosing humanoid characters, they often have the ability to choose skin, hair, and eye color. Options to
change the mouth, nose, and body shape may also be available. The characteristics that one chooses culminate into a
digital rendering of themselves into the virtual world (McCreery, Kathleen, Schrader, & Boone, 2012). The visual
image not only defines a part of the character but also how it will be viewed and interacted with by others.

Research into minority representation in online gaming environment is scarce. In a study conducted by
Williams, Martins, Consalvo, and Ivory (2009) the authors found “a systematic over-representation of males, whites,
and adults” (p. 815). Tanner (2009) concluded that online games such as the World of Warcraft and EverQuest
default selection for ethnic representation are white while alterations to skin is an “exotic deviation” (p. 3). Further
supporting evidence of this is in MapleStory, where users must use the game’s currency called Karma Koins that has
to be purchased with real U.S. currency in order to change their skin color to darker shades.

Kafai, Cook, and Fields (2010) conducted a study of an interactive role playing virtual world called
Whyville. The authors found that there was a lack of darker skin feature selections. Players that did attempt to
change their face to a darker color could not find matching body parts when changing other things about themselves
like their clothing that only came with light skin features for the attached arms or legs. These “two toned” players
were made fun of and some were subject to racial jokes and slurs. Being that physical avatar representation has a
psychological connection to how players identify with themselves in the game and its interactions, the availability of
adequate selection of multiple shades of darker pigmented skin is essential to the games immersive quality.

Online gaming is a valuable tool for educators and instructional designers to actively engage students.
When applied in a meaningful way, it can harness the power and creativity of students’ minds, increase knowledge
transfer, and cement the learning objectives and goals through the learning experience. The social and psychological
aspects of this environment cannot afford to be ignored by educators since many lessons taught in the traditional and
virtual classroom are an extension of life itself. Educators and instructional designers must be mindful of this,
especially when working with K-12 students who often go through periods of identity searching and sometimes
crises that can adversely affect learning. Without proper minority selection choices, the gaming community is forced
to ask itself, what is it saying about the importance of different groups of players’ experience?

The internet provides a space for Earth’s ethnically rich and diverse users access connect across the barriers
of geography, language, and culture to meet in online games. When asking someone to represent him or herself in a
game, it is an attempt to make a connection with the user and create an enhanced gaming experience. Maximizing
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this connection by having an adequate amount of characters or traits supports the goals of using an avatar and
creating the best possible experience for the user.
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Abstract

The school technology specialist and media coordinator are sometimes perceived as support personnel
without the status of instructional leader in the school. By applying common characteristics for the teacher leader,
servant leader, and the job functions of school technology specialists, there is opportunity to transform the image
from support personnel to instructional leader and change agent. One strategy examined for this study was the
integration of community service projects embedded in internship projects for master of education students. Interns
were able to apply their expertise as instructional technology specialists while serving students, teachers, and the
community through special service projects uniquely designed for their region of the state.

Teacher Leaders.

Current research in K12 education reports an increasing emphasis on the importance of teachers as leaders
in their school. Recent reports expand the role of school leader to include community leader as well. Trae Stewart
(2012) brings to our attention the importance of teachers as transformational leaders who influence students, parents,
and their peers. A good leader might be called upon to “model meaning in life” (Stewart, p. 233). Leaders impact
school policy, design of curriculum, and climate in the classroom. Harrison and Killion suggest that characteristics
of teachers as leaders are situational and can vary based on setting and community. Leadership opportunities might
occur in one or more situations in a school—resource providers, instructional or curriculum specialist, classroom
supporter, learning facilitator, mentor, school-wide leader, data coach, catalyst for change, and learner.

One of the most important areas for leadership is the potential for creating vision and guiding others in
professional growth (Daft, 2005). Learning Forward, the Professional Learning Association serves as an advocate
for strong teacher-leaders in K12 schools. The mission of Learning Forward is to provide professional development
for practitioners as well as report current research in best practices for leadership and professional learning in
schools. Standards for Professional Learning have strong emphasis on leadership. “Professional learning that
increases educator effectiveness and results for all students requires skillful leaders who develop capacity, advocate,
and create support systems for professional learning”, (Learningforward.org, online).

Technology Specialists as Leaders.

Teachers identified as professional development leaders or instructional technology specialists have
opportunity to become visionary leaders (Crippen, 2005; Darling-Hammond, LaPointe, Meyerson, Orr, & Cohen,
2007). Collaborators in the International Society for Technology in Education have developed standards for
“Advanced Digital Age Coaching” (ISTE, 2012). Standards for leaders were most recently developed and added to
the original NETS standards for students and teachers. The first heading, Visionary Leadership, includes four areas
of competency, all of which could be used to guide, mentor, and coach other teachers as they grow professionally,
especially in the use of digital resources. Association for Educational Communication & Technology professional
standards for programs in school library media and educational technology specialist programs promote leadership
skills through Standard 4. Candidates in a media or technology program of studies must, “Demonstrate leadership
attributes with individuals and groups...” (Earle & Persichitte, 2000, p. 26). The technology specialists is in an ideal
setting for providing vision, guiding, mentoring, and promoting professional growth for teachers. However, many
technology specialists experience negative responses from teachers when seeking collaborative projects. Others
report frustration when enticing teachers to attend and engage in professional development experiences. Could the
characteristics of a servant leader provide a solution for these concerns?

344



Servant Leaders.

The term “servant leader” became known through the work of entrepreneur Robert Greenleaf (1977, 2002)
According to Greenleaf, a servant leader has impact on an organization through thoughtful guidance designed to
promote the welfare of employees and other administrative personnel. Greenleaf admitted the term servant leader is
an oxymoron but brought the two contradictory terms together as a strategy for changing conceptions of
organizational structure. Based on personal experience in corporate world, and anecdotal evidence, Greenleaf
believed the best way to bring about change is by modeling leadership through service to others. Larry Spears
followed the work of Greenleaf using a more scholarly approach. Spears proposed ten characteristics of a servant
leader (Spears, 1998, 2010). An effective leader should demonstrate skills in listening, empathy, healing, awareness,
persuasion, conceptualization, foresight, stewardship, commitment to growth in people, and building community.
Using these characteristics, many schools and teachers are becoming advocates for community service (PSEA,
2012; Colby, Bercaw, Clark, & Galiardi, 2009).

Leadership Through Internship Experiences.

Professional programs typically include an internship or practicum. The purpose is to provide practical
experiences within monitored safe environments. Interns are able to apply theory to best practice without the
pressure of actual on-the-job risks. Darling-Hammond (2007) and her colleagues have reported case studies in the
area of leadership, primarily in K12 settings. Based on her findings, one could expect experiential learning and
simulations to provide the best programs for teaching leadership skills. Internships make good use of the workplace
as a site for leadership planning that enable candidates to apply leadership knowledge and skills under the guidance
of an expert practitioner. A well-planned internship experience will include opportunities to apply theory to best
practice with regard to the profession but also through opportunities for leadership.

Finding Common Characteristics.
A review of the literature was used to identify and analyze attributes for various characteristics associated
with leadership. Harrison and Killion (2012) describe the following as characteristics of a teacher-leader.

Teacher-Leader Characteristics.

e Resource Provider. Teachers who help their colleagues by sharing resources are leaders through positive impact
resulting from a collegial attitude in the workplace. Shared resources might include books, teaching aides,
websites, and instructional software.

e Instructional or Curriculum Specialist. Teachers who help their colleagues implement effective teaching
strategies will be looked to as instructional leaders and will often become the go-to person in a school. Teachers
who have deep understanding in how curriculum can be planned to support assessment and student learning
outcomes will gain reputation as an important leader in their school.

e Classroom Supporter. Harrison and Killion describe this person as one who helps other teachers implement new
ideas through coaching, modeling, and demonstration.

e Learning Facilitator. This teacher shows leadership skills through planning of professional development and
growth for others. They often serve or lead committees related to staff development and curriculum reform.

e  Mentor. This teacher comes alongside others who are novices or need the support of another professional.

e School Leader. This teacher has keen interest in serving and leading committees to bring about change or
improvements in the school.

e Data Coach. This teacher is a visionary who can transform data into best practices in teaching and instructional
methods.

e Learner. Harrison and Killion consider this an important attribute. Leaders must adopt the value of life-long
learner.

Servant Leader Characteristics.

According to Spears (2010), the following ten characteristics are found in servant leaders. Compare these
characteristics with those listed above for teacher-leader.
Listening. A servant leader has mastered the skill for listening to provide appropriate and useful feedback to a peer
or employee.

e Empathy. Provides appropriate concern and understanding in the needs and unique value of others.
e Healing. This characteristic is associated with promoting restoration of relationships in the workplace.
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e Awareness. Having knowledge and understanding in the ethics, power, and values of the environment.

e  Persuasion. The servant leader has special wisdom in persuading others to strive for goals that meet the greater
good.

e  Conceptualization or Foresight. This person is able to reflect and self-assess his or her own strengths, abilities
and apply these to a vision for the greater good.

e Stewardship. The servant leader is able to apply the use of resources in appropriate and timely ways.

e Commitment to the Growth of People. According to Spears, this is one of the key attributes of a servant leader.
The professional growth and well-being of others is paramount in his or her leadership style.

e Building Community. The value of shared ideas, responsibilities, and goals remains in the forefront of his or her
leadership activities.

Research Questions

North Carolina schools value the contributions of technology facilitators as integration specialists, staff
developers, and peer coaches. The position of technology coordinator, requiring advanced school licensure, or
technology facilitation (special endorsement required) is typically filled with experienced teachers who have a
proven track record as leaders and teachers in their schools. Most schools rely on the technology facilitator to serve
as staff development liaison between central administrative offices and the building level administrators. The North
Carolina Department of Public Instruction has a published job description for these positions. ( See
http://www.ncpublicschools.org/docs/work4ncschools/employment/jobdescrip/techfacilitatorjob.pdf) Main functions
are listed within three categories, one of which includes leadership responsibilities for working with teachers,
administrators, and in the area of teachers’ professional development. A close analysis of the job functions for the
technology facilitator, classroom teacher, and servant leader indicates there is overlap and commonalities across the
three sets of standards. Because of the high valued placed on teacher-leaders and because the technology specialist is
in a natural position to serve as leader, the author of this paper asked, how can candidates for the Master of
Education in Instructional Technology with school licensure gain experiences as servant leaders and teacher leaders
in their schools? Could a technology specialist apply his or her expertise in use of digital resources through service
projects and partnerships between school and community? What impact would these projects have on the
development of characteristics for servant teacher leadership in the school? Would the characteristics of servant
leader have positive effect on future collaboration between technology specialist and teacher, and between schools
and the community?

Methodology

Candidates in the MAEd in Instructional Technology must complete 110 hours internship in a school
setting. Because the degree is 100% distance delivered, interns are located across the state in more than 100 different
school systems. Regions within the state are mountainous, seacoast, urban, and rural. Because of the diversity of our
students, internship proposals are as varied as the cultural characteristics and environment of our students. Over
three semesters, qualitative and quantitative data was collected during the graduate course EDTC 6992 Internship
Seminar. Students in the internship were assigned a community service project to be included in their internship
proposal. The interns were to form a partnership with teachers in their school or a collaborative project between the
school and a community agency. The interns were assigned readings on servant leadership and teacher leadership
characteristics. Based on the attributes of servant leader, interns explored possible projects in their school and/or
community. The project proposal was submitted using a logic model format listing resources, objectives, proposed
artifacts, photos, and documents, and description of short-term and long-term outcomes. At the end of the term,
interns submitted a formal report with a completed logic model. Artifacts and evidences were aligned with original
objectives. Reflections were submitted with how well the project achieved proposed outcomes. Interns were also
asked to participate in an IRB approved survey with questions about the experience, usefulness for their job as
technology facilitator, and impact on their role as a leader in their school. Using Qualtrics software, the survey was
developed by the researcher reflecting the ten teacher leader characteristics proposed by Harrison and Killion and
the ten servant leader characteristics proposed by Larry Spears. Results of the survey were analyzed using Excel to
determine mean scores as interns reported satisfaction with various leadership, instructional, and service projects
included in the internship. The final projects were designed to include photos, descriptive reports, timelines, and
reflections on the community service project. Two areas of emphasis were required for the report: 1) how servant-
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teacher leader characteristics were applied to the internship, and 2) how skills and concepts in instructional
technology were applied to the internship.

Results

Analyses of characteristics for the teacher leader compared with servant leader showed alignment in several
areas.

Table 1. Comparison of servant-leader and teacher-leader characteristics in K12 environments.

Servant Leader Teacher leader

Listening Mentor

Empathy Classroom Supporter

Healing ---not identified in Harrison and Killion
Awareness Catalyst for Change

Persuasion Instructional specialist and resource provider
Conceptualization and Foresight School Leader

Stewardship Resource person and Data Coach

Commitment to the Growth of people Learning Facilitator and Resource provider
Building Community Curriculum specialist, School Leader, and Learner

Reflections and discussion threads archived from course materials were analyzed for themes related to leadership
characteristics. The table below provides selected comments from the intern as she reflects on experiences that
match characteristics of servant leaders, teacher leaders, and technology facilitator job description.

Table 2. Reflections on teacher leader characteristics during technology internships in K12 schools.
Teacher Leader: Servant Leader: School Technology
Leader Function:

Resource Provider/data coach Stewardship
Evaluate and select digital
tools and resources-best

practices.

“Teachers should ALWAYS be
researching new strategies and
methods for teaching their students.

2

“I helped teachers with district
benchmarks now delivered online.
This helped reduced stress [in the
school].”

“Make sure I stay
abreast...teachers turn to
me.”

Teacher Leader:
Mentor; Learning Facilitator

Servant Leader:
Persuasion; Building Community

“Help by creating templates for
vocabulary and technology related
problem —based learning such as
webquests.”

“I begin by using the new resource
myself and show teachers how it is
beneficial.

I ask teachers to show how they are
using new resources and how they
‘worked the bugs’ out.”

In addition to submitting reflections on internship their experiences, students were asked to respond to an
online survey with questions related to leadership experiences. Results of the survey administered at the conclusion
of the internship showed that interns value several of the characteristics associated with servant leadership. Using a
sliding scale (0 to 100) the interns rated the value of certain activities typically occurring during an internship. In
Figure 1, see questions and ratings provided by interns during spring 2012 (N=24).
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Nurture communities of practice...
Establish and build small...

Be involved in decisions and...
Make every effort to help people...
| hold the resources and...

Aware of future consequences to...
Engage in a realistic response to...
Recognize self-awareness can be...
Maintain a practice of self-...

Am honest and truthful in all...

Am constantly aware of ethics...
Look for ways to help others find...

Intentional about seeking healing...

express empathy by accepting...

0 20 40 60 80 100

Figure 1. Results of survey indicating the value interns place on
activities representative of servant-leader characteristics.

Items in the survey were reflective of qualities identified in servant leaders. The highest scores showed interns
valued building communities, being involved in leadership decisions, helping people grow professionally, being
good stewards of resources, exhibiting awareness of potential outcomes from decisions, engage in reflection and
self-wareness, honesty/truthfulness and showing empathy to others.

Community Service and the Technology Facilitator.

The interns reported innovative projects designed to meet authentic needs in the community. The creative
efforts at applying their expertise as technology specialists were clearly evident throughout the three cohorts used
for this study. The following examples show how the interns applied empathy, a desire to enhance professional
growth in others, listening skills, persuasive strategies for achieving goals, stewardship of resources, and a desire to
build social and educational community.

I am going to put together a Technology Expo night directly after the October PTA meeting, where parents
and the community will be invited to come out to our school to attend technology classes of their choice.
Conduct videography and desktop publishing workshops to create a program for people who attend the
special Veterans’ Day event. The Veterans’ Day Tribute will be for the community during the week of
October 29 through November 6.

The school that I work at has partnered with the non-profit organization, Girls on the Run. The goal is to
inspire young girls and teach them life skills through the process or training for and running a 5K race.
With so many teachers serving as coaches, | saw a need for improved collaboration and communication
methods. . .

Last year, one of the teachers applied for, and received, a grant to plant a seasonal vegetable garden for the
students and community to plant, care for, and harvest. . . Since not every student and teacher can
participate in the actual planting, upkeep, and harvesting, I have decided to work with the third grade
teacher who wrote the grant to develop a Wiki page that students, families, and the community can access
to learn about planting, caring, and harvesting a nutritional garden.
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Create a Boy Scouts of America website for the eight Packs and seven Troops located within Richmond
County. The homepage will be created to “advertise” scouting opportunities offered within our
community. The website will display all Richmond County Troops and Packs, its members, and leaders.
Contact information will be provided for those interested in joining.

Reading Rocks. Family Reading. Several activities are planned K-5 Parents and children. These include:
Presentation video- This highlights student reading program and the importance of reading with your child.
Book Scavenger Hunt Students are given a clue to a book to find then read with parent. Matching game
Match book title with author cards. Take the Reading Challenge- Parents and students pledge to read 20
minutes or more together each day.

Family Science Night. Objectives: 1. build important skills: self-discipline, time management, project
management, and written, verbal and visual communication skills; 2. to show the importance of patience
and precision ; 3. to be able to give the children a setting to bond with each other and their families and to
gain new friends.

One project was very well received in a military community in the eastern region of the state. The intern’s
awareness of the needs of military families and empathy she experienced for children of deployed parents led to a
vision for the following wiki: http://militaryfamilyresources.pbworks.com/

See figure 2 below with a screenshot of the student’s homepage. She used systematic methods for planning
content and design of her wiki. She also conducted usability tests before making it available to parents. Feedback
from teachers, parents, and military personnel were used to refine and perfect the content of her resources.

Military Kids Connect

This is a great resouree for students of all ages. Offers suppert from pre-depleyment to the parent’s return

Operation We Are Here

Birectery of resources for Military children and teens

* Stisdent Resounces

PBS Kids

Coming home... Military familics cope with changs

Deployment Kids

Keeping in touch, downleadble activities, schoal and home rescurees
Comments (0)

You don't have permission to Comment on this page.

Parent Resournces
edibed by megan retnd

Figure 2. Technology skills applied to a community service project by intern in an
instructional technology degree program

The student was able to apply a wide range of leadership skills as she interviewed teachers and students in her
elementary school. She worked collaboratively with a military liaison to help with the design of her wiki. Response
from school administrators was especially positive indicating a much needed morale boost during times of heavy
military deployment. Her project is representative of service, leadership, and instructional technology.

Conclusions and Recommendations

There are many commonalities between the characteristics of a servant leader and a teacher leader in K12
settings. Internship reports also show alignment between professional standards for technology facilitators and their
counterparts -- teacher-leaders. The technology specialist is in an ideal profession for serving teachers with both
instructional and technology support. It would be even more important to establish one’s self as an instructional
leader and catalyst for change in the school. Positive professional image and establishment of productive
relationships within a learning community are two of the potential outcomes associated with a leadership style that
applies Greenleaf’s servant leader attributes.
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Community service sites seem to provide an excellent venue for servant leader internship experiences. The
community sees the teacher as a positive role model for both students and adults in the school. The technology
facilitator or other specialist has opportunity to demonstrate empathy and concern for colleagues, students, and their
families. A positive caring image could lead to instructional projects that permit modeling of best practices in use of
technology. Internships centered on community service provide authentic problem solving and positive personal
experiences despite the pressure of academic demands. These must be well planned using systematic methods such
as use of a logic model template. Careful planning, appropriate use of resources, and predictive timelines will
ensure a positive experience for the intern while he or she gains new insights and skills as a leader in the school.
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Abstract

Group work has been a popular pedagogical practice because of its potential to integrate collaboration and
learning. However, there are pitfalls to group-work projects such as disproportionate workload, appropriate
assessment, and intergroup drama. This paper looks at the pedagogical application of the collaborative video log as
group work through an illustrative case study. The collaborative video log is a learning model designed to engage
groups of students around a topic that promotes ownership, reflection, and academic and social outcomes. A case
study was conducted on a collaborative video log which consisted of five graduate student vloggers who together
produced 36 videos for a technology and education course. Analysis of observation and interview data showed the
CVL has a unique design which lends itself to ownership, academic outcomes, and social outcomes. The most
common themes of ownership included technological ownership, ownership of the CVL structure, and ownership of
personal learning. Prominent academic outcomes were building a learning community, realizing potential, and
developing technological literacy. The three themes present in social outcomes were presenting personal
information, embracing differences, and expanding relationships beyond the classroom. Though experienced
drawbacks were few, potential drawbacks were suggested by the participants.

Introduction

Group-work projects in formal education are a common pedagogical tool for learning. Advocates for this
pedagogical practice highlight both the need to develop collaborative work skills for practical application in the
workforce and the benefits of constructive learning processes (Alden, 2011; Cameron, Morgan, Williams, &
Kostelecky, 2009; Isaac, 2012; Jensen, Mattheis, & Johnson, 2012; Scherling, 2011). However, the pedagogical
design and application of group-work projects have presented challenges for teachers and their students and can
unintentionally result in negative cognitive and affective consequences for students (Issacc, 2012; Neu, 2012).

Problematic group work can result in interpersonal conflicts or drama; ineffective communications; poorly
distributed workload and unequal participation by group members (Isaac, 2012; Scherling, 2011; Thompson & Ku,
2006). Students may lack an understanding of collaborative learning process and lack appreciation for the
connection between social learning and social task development (Cameron, Morgan, Williams and Kostelecky,
2009; Morgan, Cameron and Williams, 2009). Teachers face the task of determining a fair and equitable way to
grade group projects that reflects both the groups interaction and the individual’s participation, or lack thereof
(Alden, 2011; Dommeyerm, 2012). The challenge for instructors is designing group work that promotes
collaborative learning, is fair and equitable for students, and minimizes the potential for the unintended (negative)
effects for students.

The worlds of informal online communities and formal educational classrooms are converging (Jenkins,
2006). The internet is increasingly being seen as a way for people to connect via virtual worlds (Gottschalk, 2010),
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games (Steinkuehler, 2006), and various social media. YouTube which was launched in 2005, has piqued the
interest of researchers as an online community. As Burgess and Green (2009) suggested,

The architecture of YouTube does not overtly invite community-building, collaboration, or

purposeful group work . . .. YouTube’s architecture and design invite[s] individual participation,

rather than collaborative activity; any opportunities for collaboration have to be specially created

by the YouTube community itself, or by special invitation from the company. (pp. 63-65)

A YouTube community and many subcultures have developed, and YouTube has become an interactive website
where users share content and information as well as communicate through videos, rating, and text responses
(Chang & Lewis, 2011). Meek (2012) claimed YouTube has also allowed for a “shift from media to social media
[that] requires us to rethink the spatial relations between communication and politics in everyday life” (p. 1430,
italics added).

There is a growing body of literature written on the educational potential of YouTube. However, “novel
research terrain brings with it novel difficulties” (Baym & Markham, 2009, p. xiii). Methodological texts tend to
have a dearth of suggestions for conducting research on online inquiry. A vlog, also known as a video log or video
blog, is a digital space where a creator regularly publishes content though video form that focuses on a specific
theme or topic such as pop culture, an academic area, political interest, or one’s personal life. Another key feature of
the vlog is that it is achieved through publication which is usually publically available on the internet. There are
four different types of vlogging videos according to Werner (2012): the confession video, the reaction video, the rant
video, and the witness video. Smith (2012) wrote about the sharing of intimate moments through vlogs. She found
that participants developed relationships with people online through video-based social media sites; these
relationships were valued as much as friends and family in real-life. He claimed vlogs promote dialogue, relay
emotion, spread information, and archive expression.

Educational researchers have also looked at the pedagogical implications of utilizing YouTube and video
creation in the classroom (Cayari, 2011; Hrastinski & Aghaee, 2011; Hung, 2011; Jackson & Wallin, 2009; Juhasz,
2008; Kellner & Kim, 2010; Lin & Polnecki, 2009). Research on video logs or vlogging in educational settings has
focused on the utilization of individuals’ video logs instead of collaborative efforts and has been limited to short
duration studies with only a few videos created over a short period of time (Hung, 2011).

The Collaborative Video Log

A collaborative video log (CVL) consists of videos created by a small group of people. The model used in
this study involved each person being responsible for uploading a video on their respective day of the week. For
example, one person posted a weekly video on Monday, the next person posted a weekly video on Tuesday, and so
on through Friday. The participants developed questions which they answered throughout the duration of the project
(seven weeks) and dialogic interaction between videos was encouraged.

The CVL exemplifies the use of YouTube as medium for video creators to join into participatory culture, a
term developed by Burgess and Green (2008) to describe how posting online video can be used to socialize with
others and interact with media. However, the CVL seems to be completely absent from the research literature in
sociology and education. Kinder (2008) suggested there are four rationales for online videos: conference,
exhibition, precursor, and research. Each of which is incorporated in the CVL format. Juhasz (2008) emphasized the
importance of finding ways to utilize technology not as a novelty, but as an appropriate, education enhancing
method. Online video logs can be utilized to foster dialogic learning which is popular amongst critical educators and
theorists (Jackson & Wallin, 2009; Kellner & Kim, 2010).

The purpose of this research is to examine, via an illustrative case study, the potential pedagogical use of a
CVL. The case for this study was the CVL based on a collaborative framework developed by a group of graduate
students who were enrolled in an educational policy studies course dealing with education and technology reform in
the Fall of 2012. This descriptive study focused on the following two questions:

1.  What are the structure of and processes utilized in a CVL?
2.  What are the perceived benefits and drawbacks of utilizing a CVL in an educational setting?

Methods
Data in this study were collected using qualitative methods under a constructivist framework. Qualitative
methods are appropriate for studies that further our knowledge of phenomena, context, and people within a bounded

case (Creswell, 2012; Stake 1995). Methods in this study were drawn from internet based research (Hine, 2009;
Orgad, 2009) and self-research (Bullough & Pinnegar, 2001); methods were then selected through a collaborative
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and consensus building process among the study’s participants and the researchers. The participants were the five
members of the CVL (hereafter referred to by the day of the week on which they posted), the course instructor, and
teaching assistant. The instructor’s and teaching assistant’s perspectives were used to triangulate data from the CVL
participants and help mitigate bias among the participants. Individual one-on-one semi-structured interviews were
conducted with each of the participants. The interview questions are available in Appendix A and data collection
and processing assignments can be found in Appendix B. The researchers observed the 35 publically available
videos created by individual group participants and a final culmination video which featured all five members of the
CVL group reflecting on their project via the group’s public YouTube channel
(http://www.youtube.com/user/epsfourfifteen). Observations were recorded using a priori and emergent categories
that were developed among the researchers. The observation data and the interview data were then coded and
recoded using a priori and emergent categories, until reoccurring themes could be identified and summaries written.
This paper presents the most prevalent themes identified in the group members’ interviews, which were supported
by the instructor and teaching assistant interview and the observations.

The researchers in this study were also participants in the CVL. To mitigate biases, ideas presented in this
paper were discussed extensively among the researchers until consensus was met. The remaining members of the
group, who are not listed as researchers, provided member checks, authenticating that the views expressed in this
paper reflect their perceptions of their experiences in the CVL. Despite our efforts to mitigate biases, it should be
noted the involvement of the researchers in this case study as well as the relationships among the participants may
limit participants’ willingness to share information they feel may be perceived negatively. The transferability of this
study rests on the similarity of the scope and flexibility of the curriculum. As such, while we encourage educators to
utilize CVLs, we encourage instructors to customize the project to best suit the needs of their program and students.
Our hope is this research will provide educators with the framework under which they can explore applying this type
of group project in their pedagogical practices in their educational setting.

Findings
The Structure of a CVL

“The collaborative vlog project was based upon five different people with, in our case, very different
backgrounds, picking a day during the week in which they would post a video on a given topic” (Tuesday). This
description of a CVL provides a concise and accurate description of the structure of the CVL. This structure created
what the participants described as a setting where meaningful interactions were happening asynchronously through
technology. Participants described the CVL as a “conversation” or a “really long interview in small, digestible
chunks.” The professor for the course described it as a set of “five video journals or diaries, of people who were
using this format to think about and reflect on various things that were going on in the class as the class was going
along.”

Early in the CVL project the group met face-to-face and defined the scope of the project. This meeting was
described as similar to those that take place in traditional face-to-face groups. This meeting served two purposes. It
was crucial that each member understood the project and what their role would be throughout the process. This
shared understanding formed a foundation upon which the group was able to collaborate and avoid the pitfalls which
are common with group work. One member of the group related, “I honestly had no idea what a collaborative video
log was on the first day of class when it was mentioned” (Thursday).” In this case, a leader who had proposed the
idea provided a brief overview of the concept and answered questions raised by the group. The remainder of the
meeting was spent negotiating logistics and expectations. Decisions were made about the expectations around the
frequency and length of videos, the vetting process for quality and relevance of questions, and the choice to make
every video public through YouTube. Members negotiated the day assignments, and a couple questions were
formulated for starting the process. This meeting provided a “framework” for a shared understanding among the
group.

The members reflected that length, frequency, and number of participants in the CVL should match the
setting and purpose for which it is being used. Members felt it was important for everyone in the group have an
opportunity to pose at least one question to the group, and it would be “ideal to have each person have multiple
times to introduce their questions” (Wednesday). Posting the videos online publically provided the group with an
“authentic audience” beyond the artificial setting of the classroom; the members of the CVL perceived their public
audience as a “big factor” in the quality of their experience. Curiosity was raised about the efficacy of number of
participants in a CVL, with concern that too few members would create a challenge for engagement and flow of the
project, where as too many would be overwhelming and less intimate. For this case, five members created a
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consistent flow of videos during the week, for which the rate of production and observation was not overwhelming
to any member of the group.

Ownership

There were many dimensions of ownership that were highlighted by members during their interviews. The
most common of these were ownership of the topic, technological ownership, ownership of the CVL structure, and
ownership of personal learning. The topic for the course served as a guidepost for the questions chosen by group
members and was general enough to allow individual group members to focus on areas that interested them. One of
the members commented that it “was really interesting how each of the members asked questions that were going to
be helpful to them. I think part of the beauty of this is that we were genuinely looking for answers to questions that
we had” (Thursday). Developing a question required reflection of the question’s relevance and scope.

Additionally, it requires reflection as to how compelling of an answer others can provide to the question. One
member stated, I think it made me more selective about the type of question I asked. Knowing that, oh wait, I better
have a good answer for this. So having to answer the question first influenced the type of questions I would ask”
(Wednesday). This reflection of one’s own response as part of the question generation process is a demonstration of
how selfis the first audience of the vlogging process. Once set on a question she wanted to ask, one member shared
that she would have “broaden[ed] the question to make sure everyone would have some way of answering” (Friday).

This ownership over the weekly topics was highly valued by the group as a whole. Concerns were raised
that if the instructors provided questions that it would have “squelched the creativity of it” and would have made “us
feel like we just need to get this done.” One member felt instructor designed questions would have led to less
authentic answers as people would have “preconceived expectations of how he wants us to answer” (Tuesday). The
professor reinforced the efficacy of group generated questions stating, “Defining the questions, taking responsibility
for that, was part of the project’s success.” Most of the group felt it would only be appropriate for an instructor to
provide questions in settings where the maturity of the group warranted it. However, the members suggested that
providing guidelines, example questions or topic areas could be helpful while allowing the group to retain control
over the ownership of the topic overall.

Technological ownership over the project was also discussed by all of the members. In particular,
members expressed the value in being able to utilize their own hardware and software of choice. This provided
group members the opportunity and access to these things, but also allowed them to utilize resources they would
continue to have and could use after the CVL was finished.

Each person found something that worked for that individual and I think that, had everyone been required

to use the same software, it could have been a more frustrating experience for some people. So I don’t

think that is something that should be tweaked. (Wednesday)

There was a sense of the group’s ownership of the structure of the CVL. This sense of ownership was
routed in the negotiation process of the various logistics and expectations of the CVL project described earlier in this
paper. The terms ownership, freedom, and independence were frequently used to describe the control the group had
over the topics and format of the group. One member stated, “It was kind of our thing and we ran with it” (Tuesday).
This freedom was reinforced by the professor and teaching assistant. In reflecting on the project the professor
commented, “You know, I wouldn’t have come up with it, I wouldn’t have, I did not have v-logs as one of the things
on the initial list of possibilities that people could do. I liked that, you know, I like being surprised, and I like seeing
people — given everything I’ve just said — kind of working outside the normal expectations.”

Even though the CVL was a group project, members developed their own learning processes around their
participation in the group. One member commented, “The interesting thing about the collaborative vlog project is
that you are working with a group, but there is still independence in it” (Friday). Each member came to own their
own processes for engaging in the CVL. Members reported having tracked their ideas through the week, written
bulleted lists or full scripts outlining their video response, and actively crafted ways to present the materials through
a visual medium. One member shared he “read them [his responses] to the computer screen,” (Monday).

Finally, every member of the group reported participating in an ongoing reflection process that lasted the
duration of the project. Commonly members reported reflecting on the topic during moments of downtime or after
engaging some form of media. For example, Thursday shared, “as a newspaper reader, I would see things in the
newspaper or hear something on the radio that would fit into the topic and I think here is some aspect related to the
questions.” Sharing personal stories led to reflection, a common theme observed in the videos created for the CVL.
This public sharing allowed for both the creator and viewer to reflect on the significance of the story resulting in a
deeper appreciation of each other and the topics being discussed; this further demonstrated how self'is the first
audience in the vlogging process. Additionally, there were times when reflection led to realization, as stated by
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Friday, “That was the beauty of having time to reflect because you started to realize wow, this is really an important
question, and I should be thinking about this.”

Academic Outcomes

Gardner (2006) suggested open-ended projects provide students an opportunity to use knowledge from previously
mastered concepts and skills to achieve a new goal and model the kind of work done outside of schooling in the
community.

It’s one of the unique things about this class ... It’s a class that’s about technology, it’s a class with

technologys, it’s a class that’s taught through technology, and it’s a class that really requires students to

develop new kinds of skills themselves, outside their familiar comfort. The things that I want are the people
taking responsibility. Did they push themselves? Did they make something that was interesting and
creative? Did they develop a new set of skills in the process of doing it? Did they work together as a group?

Did they reflect thoughtfully on the process and learn from the process as well as what they learned about

the substance or the content? Ah, I think your group did all those things. (Course Professor)

Through using a collaborative process on a public venue to discuss pertinent issues about the class content,
three themes emerged as academic outcomes in the data: building a learning community, realizing potential, and
developing technological literacy. The first academic outcome was building a learning community. The members of
the CVL were able to create a community of content creators who supported each other through the learning
process. The participants described feelings of acceptance, appreciation, and comfort which arose from
collaboratively taking a journey through a new venture. The students would help each other out by suggesting
software, troubleshooting problems, and bouncing ideas off each other. Personal information was shared, which
fostered a sense of community amongst the participants. The CVL allowed for members to identify an audience of
four members, albeit a captive audience, that could potentially reach anyone who might come across the video on
YouTube. One member described the public postings in the following manner:

There’s still something about the possibility that anyone could view it as well that made the project

interesting. I’m going to leave the door open. If anyone else wants to view, if they feel they can learn

something from it, or if they’re interested by it, they’re welcome to. (Wednesday)
The learning community for this project was made up of an audience that can be represented in a series of concentric
circles that included self, the CVL, the class, and finally the potentially limitless audience on YouTube [see figure
1]. Participants found they would reflect on their own lives, learning, and situations
while viewing their footage throughout the editing and publishing process. Participants also found video was an
effective way to communicate with each other that went “beyond simple words.” Learning was embodied through
video clips, picture slide shows, and humorous cut scenes which allowed the video makers to express their own
ideas that went beyond text based interactions typical of discussion boards and chat rooms.

The second theme regarding academic outcomes was realizing potential. The CVL setting allowed students
to completely formulate their answers and gave the students a voice and venue to share their thoughts.

Many times I am sitting in class and there is a great conversation going on and in my mind I will have these

thoughts, but . . . it just doesn’t fit so the conversation goes on to something else and I never made my

point, and then I will think, a whole class went by and I really didn’t do a whole lot. I was thinking a whole
lot of things but it didn’t really come out. Whereas with the video log, I had days and days to think about
what you were going to say, and then you made your little video and you put it up there. I felt like it gave
me the time to collect my thoughts and present them how I wanted on my terms (Thursday).
The CVL was a catalyst that boosted confidence and inspired future interactions with video creation and research.
All participants reported ideas in which they were planning on using video creation in their future endeavors that
included informal social vlogging and formal situations which included teaching videos, professional reflections,
and collaborative communications. The participants reported following through on some of their potential ideas like
a musical CVL, video presentation projects, and online tutorials. These were made possible by the third theme:
developing technical literacy, the most prominent theme when participants were asked about what they learned. The
participants found creating videos much easier
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Figure 1. The Audiences of the CVL

than they anticipated at the beginning of the process. The vloggers experimented with video editing software that
included text overlays, multi-media inserts, and video transitions. The participants found vlogging amongst their
peers, who were all new to the idea of talking through a camera, a unique and novel experience. Friday commented,
“I got a chance to play with it [vlogging] in a kind of non-threatening setting.”

Collaborative Learning Environment

A collaborative learning environment requires a safe space for individuals among the group to learn. “It
was a conversation among the five people in the group who were all motivated to come to a greater understanding of
the subject matter and share experiences with each other and gain new perspective” (Thursday). Members of the
CVL described a sense of acceptance from the group they found to be both motivating and comforting. Thursday
expressed her surprise about “how open and little judging there was.” She felt the same conversations face-to-face
would have left her feeling like she had to “meet up to somebody else’s expectations.” Active participation among
the group members also contributed to a sense of belonging and acceptance. Friday noted that not only did everyone
participate, but they “seemed to legitimately invest in what they were doing, and that made me want to continue to
invest at an equal or better rate.” Monday postulated that if there had been animosity within the group, it would
have had a negative effect on the group dynamic. Thursday summed up the value of acceptance stating, “I can’t
expect myself to give it more than I can. But I can expect my team members to be accepting of what I put out there
and giving me feedback that will help me in my learning.”

Building acceptance required participants to be accepting of diverse perspectives. Members shared how
they learned from other members of the group and how “amazed” they were with the diversity in the perspectives
brought to the group. The variations in perspectives were well received among members of this group. There
appeared to be an authentic desire to understand the experiences of other group members and their perspectives.
Thursday stated, “Hearing others input and take on the questions, spurred me to reconsider or even develop thoughts
on most of these topics.” Friday shared how the experiences helped her to “rethink and recognize my own bias, and
to better understand the depth and scope of the topic.” The questions posed by members spurred “conversations;”
the topics were either so close to participants that they were typically taken for granted or fell outside of the topics
traditionally discussed with their peers. Members frequently reinforced the arguments made by other members and,
where possible, members scaffolded their perspectives with the perspectives of others building increasingly stronger
and deeper arguments.

The CVL design is unique in its ability to produce not only academic, but social outcomes as well. Three
themes emerged which can be seen as ongoing processes which built off of each other [see figure 2]. The
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participants presented personal information to their audience on the vlog. Because the participants got to know each
other, they started to embrace the differences they had. This led to expanding relationships beyond the classroom.
The presenting of personal information appeared in a number of ways like developing one’s online identity, talking
about one’s personal life, and deciding where to shoot one’s video. “One week (Friday) showed us her home
remodel project, and I thought wow, that is cool. Where else would we have gotten that?” (Thursday). One vlogger
commented on how well he got to know the others through the personal information they shared:
With the collaborative vlog I know everybody’s name, what general vicinity they live in. I know if they
have kids, if they have spouses, I know the kind of cars they drive, I know so much more about them then
the other groups that I have worked with. Because of the vlog. Because there were just things we talked
about that you wouldn’t write in a paper. That you wouldn’t talk about when making a poster for a
presentation. (Monday)

Figure 2.The construction of social outcomes

| Presenting personal information >
| Embracing differences >

| Expanding relationships beyond the classroom >

Another distinctive aspect of the CVL is participants had to wait their turn to talk. They would share information
about their own experiences and lives. But as a viewer, they had to listen intently to what their partners were saying.
Wednesday said, “The nature of the format made it so that each person had a time where they were the one speaking
and then everyone else actually listened.” Friday reflected, “You can't be playing in another screen. You can't be
across the room just listening. You have to really be watching to see what people say, what they're passionate about,
what's exciting, what's not.” This attention led to the vloggers getting to know each other in a way that may be seen
as atypical of traditional classroom settings and asynchronous text-based discussion.

By getting to know each other, the group started to realize how different they were and embraced their
differences. This is one of the aspects that the originator of the CVL idea wanted to capture. He used the closing
scene from the motion picture The Breakfast Club as an inspiration where the narrator discusses how the teacher
sees each person as a stereotype (Hughes & Tanen, 1985); however, the students in the movie realize that each of
them has elements of the others apparent in their lives as well. In an interview, he noted how he felt like an outsider
in the class because he was the only one from his college.

Before the project I didn’t know anyone. I am not in education as a major. It is somewhat of a minor for

music education, so, all the people- It was my first class on campus since I have been here, for my

doctorate, so I didn’t know anyone. (Monday)
He was not alone. None of the members of the CVL claimed to know each other before the class started.

Well before [starting the vlog project] we really didn't know much about each other. We all kind of came

from different backgrounds with different goals in mind as to where they want to go. So that, that being

said, we didn't really have a lot in common. (Tuesday)
However, as the videos were created and viewed, the participants started to learn more about each other. Biases
which would be considered normal in most classes seemed to give way to acceptance and even endearment.

Two or three of the members of the group could have been my kids. That’s dynamic; the generational gap

for me, I think brought a lot to me to see how they were thinking about [the topics]. And I think some of

the thoughts might have helped them to get a different perspective on the topic. (Thursday)

Their differences did not stop them from getting to know each other, nor did it hinder the learning process.
In fact, the CVL provided a place for them to openly discuss their perspectives and celebrate their differences. The
CVL format encouraged the formation of deep, meaningful relationships that were apparent in the classroom and
extended beyond. The teaching assistant noted,

I felt like that group was one of the more cohesive groups in terms of being on the same page as everyone

else. . . . I felt like when you guys had discussions in class, when you started contributing to different things

you were sort of building off each other as opposed to saying well I disagree with that. (Course Teaching

Assistant)
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The group sought to be near each other in the physical classroom by sitting in the same section. Often times they
would support each other in class or build off of each other’s ideas. However, this academic relationship was just the
beginning. They sought each other out for conversations before and after class. “I think informally as we were
getting together in the classes, we had little side bars, little opportunities to meet, little opportunities to share how
things were going” (Friday). They would stay in the classroom after everyone else left to talk about personal things.
“Usually we would hang around after the class ended and there were several times I remember us being the last
group out” (Wednesday). The participants even shared how they would meet outside of class to catch up on a social
level and enjoy each other’s presence. Finally, the group developed a sense of accountability with each other.

Oh, definitely [relationships with co-vloggers impacted how I invested in the project]. The fact that we all

were good friends, it made it not only that it was for a grade, but it was the fact that we all, well, I mean I

guess even if you're not friends, even if you're just people in a class, I mean there's still a grade at the end.

But this gives it a little more oomph or responsibility because of the fact that not only is it for a grade but if

you don't perform, then you're going to let your friends down, not only just your colleagues. (Tuesday)
The shift in relationship from classmates to colleagues to friends is apparent in all the interviews and video
observations. The members of the group were allowed to experience a dynamic social change that is unique to the
CVL model.

Towards the end of the CVL project the group met face-to-face to create final video that featured the group
together. The filming and presentation of the final video presented an opportunity for the group to participate and
share through intentional group reflection. To facilitate the video the group had generated a group of questions
which allowed them to a) reflect on the series events, their process, and their growth, b) what they had learned by
being members of the group, and c¢) how they might use their new knowledge and skills in the future. Having been a
supportive and accepting cohort throughout the CVL process, the participants created safe environment which
allowed members to share openly about challenges and successes they experienced. Despite the familiarity that
developed among the member, two members found their peers’ answers were at times “unexpected” and described
the experience as “useful” and “fun.” It was also a reaffirming experience, as group members shared their
perceptions of the project. For example, Monday shared, “My experience with the collaborative vlog group was very
prideful I think. I was very proud of my group and to be a part of it.” This meeting and the final video provided a
sense of closure for the project which allowed group members’ interpersonal relationships to move more
successfully from primarily academic to social and professional.

Drawbacks to the CVLL

The participants in this study reported a number of positive experiences and benefits. Though when asked
about the potential drawbacks of the CVL, they listed the following: slackers, sensitive topics, non-age appropriate
materials, lack of maturity in group members, animosity between members, access to resources, and group size. One
drawback that was noted was the amount of time needed to produce a satisfactory video. The course professor
acknowledged this challenge, “Record them, and edit them, and clean them up, and then post them... You know, to
do it well takes time.” Similarly, being an audience member can also be time consuming.

The time commitment [is a drawback of the vlog project], not so much for me in making the video because

I was okay with how much time I put into making the videos. What was hard was finding the time to watch

the videos, from the other people. Ironically, it is not more than 20 minutes to do but actually sitting down

and doing it was a little tough. (Monday)
The asynchronous nature of the CVL required participants to wait their turn to speak. While this allowed for the
development of ideas and finding of voice, it also lead to frustration as an audience member. “The asynchronous
nature could be a draw back. If someone does say something on video, there’s often times where I would love to ask
someone, ‘Whoa, wait a minute, what do you mean by that?” (Wednesday). Finally, some members of the viog
experienced technical problems which were apparent through the analysis of the observation data. These problems
included the following: a) video and audio was not synchronized; b) loss of words due to synchronization issues or
transition effects; ¢) multiple upload attempts due to processing errors; and d) software limitations which were made
apparent in a video that stopped abruptly in midsentence. While four out of the five members suspected there would
be a steep learning curve, their actual experience is summed up representative comment:

So, I guess initially, there’s a little bit of learning curve with using a video editing software. [long pause]

And I’m hesitating because I kind of like learning new software and actually using it. So maybe I don’t

want to see that as a draw back. But [ would see others thinking that would be a drawback. Because that

would require a little bit of time for people to sort of run with it and be comfortable with being a little
uncomfortable, but after you start working and learning, that’s not an issue. (Wednesday).
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Conclusion

CVLs are a collaborative learning model designed to engage groups of students around a topic that
promotes ownership, reflection, and academic and social outcomes. Members develop a sense of ownership that
directs their learning. Reflecting on learning, self, and relationships leads students to realize their potential. A
learning community is built which can cultivate social bonds that extend beyond the classroom. Concurrent research
on the CVL is being conducted including a) looking at graduate students’ openness toward and perceptions of the
CVL, b) how the CVL can develop voice and community in an undergraduate setting, and c¢) closer examination of
formation of group and individual identity experienced by the participants in this study. By using online video
technologies, the CVL has the potential to connect people while leading to dynamic, memorable learning.
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Appendix A: Interview Questions

CVL Group Member Interview Questions

Opening Questions

Please describe the collaborative video log project as if you were explaining it to someone for the first time.
Can you describe your experiences working on group projects in other graduate level classes?

Was your experience with this group project different? In what ways?

Do you think there is a benefit in participating in group work in general?

Group Learning & Dynamics

What were you hoping to achieve or learn by being part of this project? Were you successful?

What, if anything, did you learn by participating in the collaborative video log?

Describe your social relationship with the other video log members before, during, and after the project.

Is this typical of other group work you have experienced in life?

Do you feel that the collaborative video log format helped to foster a social relationship with the other people in
your group?

Did these relationships impact how much investment in the project?

Public Distribution

Describe your personal interaction with YouTube as best as you can remember before you started this project?
Did you feel about posting publicly to YouTube?

Did knowing you were going to post publically impact how you created your videos?

Did your perception of YouTube change over the course of working on the collaborative video log? If yes, how?
How did video logging on an informal venue (YouTube) for a formal graded task affect the way you participated
in this project?

Project Structure
How is using videos for a collaborative project different than other collaborative tools such as discussion groups,

or online shared document such as google docs, pbworks, and wikis?

How is using videos for collaborative project different than working collaboratively face-to-face on on a project?
What do you feel are the benefits of a video log group project?

What do you feel are the drawback of a video log group project?

Topics and Answering

Did you feel the group’s questions were relevant to the class topics?

What was your process for coming up with questions for the video log?

How did you feel about answering your own question first?

How did you feel when others were answering your questions?

How did you respond to learning other people’s questions?

What was your process for developing your answers to the questions?

How did having co-video loggers influence how you answered your questions?

How do you feel it would impact the group dynamics if the questions were provided by the instructor?

Closing Questions

Did your perception of video logs and their purpose change over the course of working on the collaborative video
log? If yes, how?

Is there any part of this project that if it were changed would impact the project in a significant way?

Do you feel a collaborative video log could be used in different educational settings? Where? For whom?

Are there educational setting where a collaborative video log would be inappropriate?

How do you plan on using what you learned in the future?
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Instructor/Teaching Assistant Interview Questions

Group Learning & Dynamics
What do you believe is the value of assigning/participating in a group project?
What were you hoping your students would learn by participating in group work?
Can you describe the typical group dynamics for this course? In other courses?
Would you describe the group dynamics you observed of the collaborative video log group?
Do you feel that the video log format helped to foster a social relationship between members of the group? If yes,
how?
Did you perceive the social interactions of the collaborative video log group members as cliquey? Was this typical
of other groups in this or previous classes?
Do you feel the members of the collaborative video log achieved the learning goals you had for the project?

Project Structure
Please describe the collaborative video log project as if you were explaining it to someone for the first time.
What do you feel are the benefits of a video log group project?
What do you feel are the drawback of a video log group project?
Did the format used by the group effect the way you graded?
How is using videos for a collaborative project different than other collaborative tools such as discussion groups,
online shared document (google docs, pbworks...), or wikis?
How is using videos for a collaborative project different than working face-to-face?
How does grading a collaborative video log differ from grading other collaborative projects?

Topics and Answering
Did you feel the group’s questions were relevant to the class topics?
How do you feel it would impact the group dynamics if the questions were provided by the instructor?

Public Distribution
Why did you decide to require the projects in this course to be published on a public venue?
What are the potential benefits and drawbacks of student’s posting their videos online?
How did the group utilizing YouTube affect your perception of the final product?

Closing Questions
Is there any part of this project that if it were changed would impact the project in a significant way?
Do you feel a collaborative video log could be used in different educational settings? Where? For whom?
Are there educational setting where a collaborative video log would be inappropriate?
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Appendix B: Data Collection and Processing Assignments

Table. Data Collection and Processing Assignments

Researcher Cayari

Fox Wallon*

Interviewer

Monday

Tuesday

Wednesday

Thursday

Friday X
Teaching Assistant X

Professor X

Transcription

Monday

Tuesday

Wednesday

Thursday

Friday X
Teaching Assistant X
Professor**

Coding

Monday

Tuesday

Wednesday

Thursday

Friday X
Teaching Assistant

Professor X

X

X

* Robert Wallon is a researcher and member of the original
CVL who actively participated in the collection and processing

of the data for this article.

** The professor’s interview was transcribed by Thursday who
is another member of the Collaborative Video Log.
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Descriptors: Mobile Teaching, Screencasting

Abstract

As mobile technologies continue to advance, faculty demand more support for creating content and
immediate sharing through mobile tablet devices while on the go. Screencasting apps that allow lectures or
interactive tutorials to be voice-recorded are powerful mediums for communicating ideas and delivering content.
Educreations and ShowMe, two innovative apps, were introduced to faculty at two institutions. These introductions
were followed by a study that helped faculty adopt these emerging apps in shaping teaching.

Introduction

The widespread adoption of tablet devices in addition to traditional desktops and laptops in schools has
shifted teaching and learning into a new paradigm. Traxler (2009) stated, "Mobile learning technologies clearly
support the transmission and delivery of rich multimedia content" (p. 17). To embrace 21st century technology for
education, many schools have adapted the iPad as a 1:1 technology tool for teaching and learning as Apple’s iPad
has maintained steady sales in the tablet market. Especially in higher education, more and more faculty are
wondering whether there is a way to integrate mobile devices into their teaching while they are on the road, on
sabbatical, or remotely accessing courses.

Text-based lecturing is not optimal for visual and spatial learners. Screencasting, or classroom capturing, as
it was defined more early on, has been integrated into online and blended teaching because of its powerful ability to
communicate ideas and knowledge. As Harrison, Pidcock, and Ward (2009) suggested, narrated lectures can be a
good tool to deliver course content to students. Donavant (2010) echoed, “The use of narrated digital presentations is
one means of meeting learners ‘where they live’ and providing them with rich materials that will bring meanings to
their learning experience” (p. 105). Screencasts allow students to learn in a combined audio-visual environment.
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A Little History

Since the software company TechSmith began developing screencasting tools, or applications, back in
1987, synchronizing PowerPoint slides with audio and visual recordings has become more and more commonplace.
Today, a PowerPoint presentation with embedded audio and or visual videos wouldn’t raise an eyebrow.

Screencasting applications come either browser or client-based. Users who prefer browser-based
applications can create an account on service websites like Screenr, Screentoaster, or Screenjelly to directly record,
save, and share content via a web browser; meanwhile, client-based users first need to download and install software
to their local device and then record and save the video as an editable version. The final product from that software,
such as Adobe Captivate, Camtasia Studio, Jing, Snagit, or Echo360 Personal Capture, can then be published on the
service website or distributed through video-sharing sites like YouTube or Vimeo. However, most of the above
mentioned client-based software might not be supported by the IT department due to license fees, and although Jing
has a free download, the five-minute recording limitation does not meet faculty’s lecturing needs. Furthermore, none
of the applications are ready for mobile devices like the iPad.

So, are there any screencasting tools ready to be used for mobile devices? The answer is yes. The authors
discovered two apps for the iPad: Educreations and ShowMe. Both apps provide browser-based and client-based
channels, which means that users could create narrated presentations not only through a preferred web browser but
also through an iPad by downloading the free apps from the App Store. The instant sharing and hand-drawn
annotation capability on imported images or photos could become very handy for mobile device users. (See Figures
1 & 2. Note that both app interfaces might look different now, as both tools have been updated.)

Generally speaking, Educreations and ShowMe are very similar in terms of use. Both apps make it easy to
record, save, and publish. To summarize, Educreations can load multiple slides/scenes before starting and easily
start a new blank page to add different content, but the use of undo/redo tools instead of the eraser tool is not
intuitive for some users. In contrast, ShowMe has the eraser tool but does not load slides/scenes one at a time. The
workaround to use pause and the eraser to create a new blank page is not convenient for users.

A complete comparison table for these two apps is presented in the table below.
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Educreations

URL:

www.educreations.com

Cost:

Free

Channels:

Browser-based/Client based

Tools:
=  Done button (save lesson or start over)
= Colors
=  Eraser (version 1.4.1 and newer)
=  Hand tool
= Text tool
= Image tool

=  Undo/Redo

= Delete all

= Recording time

= Record button

= Previous/Next page button

=  Add page button
Whiteboard:
Can write on multiple pages

Import Images from: (See Figure 1.)
= (Camera

=  Photos
=  Dropbox
=  Web

Images Arrangement:

One image per page; images can be rotated, duplicated,

and locked

Multiple pages:

Yes

Narration:

Yes

Number of videos and video length:
No limit

Publishing:

Personal and public viewing
Viewing:

Can be viewed on iPad and browser
Sharing:

Facebook and Twitter

ShowMe
URL:
www.showme.com
Cost:
Free
Channels:
Browser-based/Client based
Tools:
= (Close button (save or cancel)
Eraser tool
Image tool
Undo (while recording)
Clear tool (clear drawings only or clear all)
Record button
=  Pause/Record
= Colors
=  Hide/show ribbon

Whiteboard:
Can write on one page only. Need to pause the
recording, clear all items on the screen, then import
another image to continue the recording
Import Images from: (See Figure 2.)

= Camera

=  Photos

=  Web

Images Arrangement:

Multiple images can be stacked per page by using
move to front, send to back, and rotate features
Multiple pages:

No

Narration:

Yes

Number of videos and video length:

No limit

Publishing:

Personal and public viewing

Viewing

Can be viewed on iPad and browser

Sharing:

Facebook and Twitter

Table 1. Comparisons of Educreations vs. ShowMe
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Figure 2. Interface Screenshot: ShowMe (Insert Image View)
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Approaches

To understand instructors’ experiences with Educreations and ShowMe, several Bring Your Own Devices
(BYOD) hands-on workshops were provided at two institutions: Colorado State University (CSU) and Northern
Virginia Community College (NOVA).

BYOD Hands-on Workshop
During the workshop sessions, observation notes and workshop feedback were collected:
a. Observation Notes
b. Workshop Feedback (Google Forms)
i. comfort level before and after the workshop
ii. expectations for the tools
iii. concerns for the tools
iv. anticipated uses for teaching
Follow-Up Survey
A follow-up survey created with Google Forms was distributed a week or two after the workshop. Three categories
of data were collected: demographic data, teaching experiences, and screencasting experiences with Educreations
and ShowMe.

Research Questions

Question 1: What were your expectations for Educreations and/or ShowMe? Did the workshop meet your
expectations?

Question 2: What are your concerns about Educreations and/or ShowMe? Will those concerns affect your use of the
tools?

Question 3: Do you plan to use either Educreations or ShowMe for teaching? If yes, please share your ideas of using
them. If not, why?

Question 4: What was your takeaway from the workshop?

Our Experience

First Site (CSU)
BYOD workshops
=  Eighteen (18) faculty members signed up for the workshop, but only nine (9) attended. There was a
mix of male and female faculty members, including two female doctoral students.
=  Four (4) faculty members have been teaching online courses, but others have not. The two (2) PhD
students only teach residential courses.
= Lecture capturing tools CSU provided included: Camtasia, Captivate, Echo360 classroom capture and
personal capture. One faculty member used all three tools to present multimedia content. The others
seldom use lecture capturing tools.
Observations
= Several participants did not know how to connect to the university’s WiFi network using their own
iPads during the workshop. This indicated that they use the iPad mainly for personal uses and might
not use it at work.
=  Some participants requested assistance from the presenter or other participants.
=  One participant did not know how to save a lesson.
=  There were gender differences:
o Female participants had more problems logging into the college’s WiFi connection.
o Male participants were more comfortable using the iPad apps and thus felt more comfortable
sharing ideas.

Second Site (NOVA)
BYOD workshops
=  Four training sessions were offered to faculty and staff. In total, ten (10) participants attended the
training, including one (1) administrator, three (3) staff members, and six (6) faculty members. Faculty
members’ teaching areas include Math; English, Writing, and Literature; Biology; ESL; and Massage
Therapy.
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=  Six (6) participants had been using the iPad for a while and were looking for new apps that could be
used for their teaching while four (4) other participants had their brand new iPads at hand and were
curious what apps are all about.

= NOVA provided two lecture capturing tools: Blackboard Collaborate and Panopto. Some of the
participants have been using those two tools to record their lectures.

=  Five (5) faculty members teach online or hybrid course and only one (1) faculty member teaches face-
to-face courses.

Observations

= Some participants needed help connecting to the school’s WiFi.

=  Some instructors asked how to project an iPad screen in the classroom.

= Participants felt frustrated when they couldn’t upload multiple images at once.

= All participants enjoyed the training with various hands-on practices.

=  Participants felt highly motivated when the facilitator switched the projector to their iPads and let them
demonstrate their videos at the end of the training.

Results

Question 1: What were your expectations for Educreations and/or ShowMe? Did the workshop meet your
expectations?

“I did not really have any expectations, and I learned how to create a video, save the link to RamCT and screen -
capture my iPad display.”

All (19) participants felt very comfortable with the apps after the training, and some of them indicated their
confidence level and ability in teaching others to use these apps.

Sixteen (16) participants felt the apps met their expectations. The participants could upload images,
recorded their voices over the images, and create a video to share. Three (3) instructors had been using Panopto,
Camtasia, or Blackboard Collaborate, so they expected the apps could record the action instead of just still images
on the iPad.

Question 2: What are your concerns about Educreations and/or ShowMe? Will those concerns affect your use of
the tools?

= One faculty member wanted to know if he could use the iPad as an input device while recording the
lectures and embed quizzes using Camtasia.

= One faculty member wanted to know the image resolutions for both apps, and if both apps accept
vector images instead of the bitmap.

= One participant expressed the biggest concern for the apps is whether the video is secure, especially
when the recording content might reveal students’ confidential information.

=  Another concern is whether students can easily access recordings.

=  Students who don’t have an iPad might feel left out if they were asked to create their own videos using
iPad apps.

“Compared to what I can do on my laptop with Camtasia, [the iPad apps] are very limited; however, for a free app,
they worked fine.”

“If [the app] could record the continuing motions like desktop application Jing instead of only the still pictures, it
could be very useful and time saving.”

Question 3: Do you plan to use either Educreations or ShowMe for teaching? If yes, please share your ideas of
using them. If not, why?

Faculty members believed the apps could be used to conduct a quick explanation to answer students’

questions. Biology faculty members suggested giving each group of students a topic, and then they could use the
built-in camera to capture the real life image and add the annotation to the images. By the end, each group could
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share their projects with other groups. English and ESL faculty members proposed engaging students by asking
them to record their own voice over the images for literature and reading/writing courses. Math instructors and
economics faculty members were very happy with ShowMe because it easily recorded all the steps of problem
solving. In addition, the staff members and the administrator showed the highest interest in these apps and planned
to use the apps in their daily work.

’

“I will make some short videos and test them with my students.’

“I anticipate using Educreations for professional workshops when I travel more than for class due to the limitations
with uploading and formatting presentations.”

Question 4: What was your takeaway from the workshop?

“The two big things I learned were 1) How to make a screen capture on my iPad. I can make a screen capture,
import it into Educreations, and then highlight parts of the capture. 2) How to put the link for my video into
RamCT.”

“I need more practice using the software.”

“I realized that the challenging part is not the application itself but the idea of integrating it into the lesson plan and
learning activities.”

“This could be a very good tool for students’ group work and clearly present their work online.”

Faculty exchanged ways of using these apps for teaching:
= Answer student assignment questions
=  Provide illustration and annotations
=  Provide instant recording while in the field
=  Provide instant feedback for students on assignments/projects
= Encourage students to create their own projects, such as a concept map, a flow chart, etc.
= Provide quick instructions for a certain concept
= Motivate students by inviting them to create their own videos
=  Share videos from mobile devices easily

Limitations and Challenges:
=  Not working on all file formats
=  Can’t import all images at once
= No shape tools
= Not ready for Android devices
=  Can’t embed quizzes
= Can’trecord screen motions
= Accessibility issues (no closed captions capability)
= Technology divide (not everyone has an iPad)

As a side note, although using iPads for teaching is popular, it is notable that most of the participants
lacked the knowledge to do basic operations with the tool. For example, most participants did not know how to
make a screenshot with an iPad or how to copy and paste a URL into a message. Inevitably, we encountered some
difficulties recruiting more faculty members to sign up for the workshop. As the administrator participant concluded
after the workshop, “I wish more faculty [members] could learn about these apps.”

Discussion
We have not yet compared the two institutions in regard to the impact of student learning with these iPad
apps. The impact varies greatly, depending on the course, products, and skill set of the instructors and students.

Donavant (2012, p. 118) noted, “Narrated digital media presentations provide a viable and convenient means of
conveying educational material in many settings, but they are particular useful in an online environment, where
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facilitators often struggle to present information in rich and meaningful ways.” The participants did state that they
feel the apps can provide quick instructions and answers in a feasible and convenient way.

The conclusions do not suggest that iPad screencasting apps are better for instructors, whether it is in an
online environment, face to face, or in a blended setting. These results just demonstrate why more research is
needed. There is much more to be learned through our study. Other important considerations include student
engagement and whether or not the instructional materials created with these apps produce positive results.
However, the apps won’t be available for students to use until faculty members learn how to use them and can then
provide guidance and require apps to be used for homework or group projects. Successful education has always been
about engaging students. There are a number of factors that influence the efficacy of online or blended learning. For
these apps to be successful in an educational setting, it is fundamental and essential to have faculty be fully engaged
and supported in the use of instructional technology.
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Abstract

This paper presents the views of four authors who attempted to answer the two seminal questions: 1) What
is a quality education? And 2) What does it look like? Rather than serve as a research paper, however, this is written
as an opinion piece intended to generate discussion and dialogue on this topic. Does systems thinking and human
performance technology represent appropriate mechanisms for helping refine our current k-12 education system?
Our authors sound off on this topic.

Anthony Chow, Ph.D. - Educational psychologist, performance technologist, educational reformer, former school
board candidate, and father of three (one elementary, one middle, and one high school student)

What is a Quality Education? What does it Look Like?

First and foremost, like any quality instruction, this is subjective to the individual learner. What are their
values? What are their goals? How does education compliment the world view of a student’s parents, culture, local
community, and society? In essence, the systems view of thinking and developing instruction would start with,
“what are the intended outcomes and accomplishments we want the learner to be able to do and achieve at the end of
instruction?” and then work backwards (backward design) from there.

Right now, most schools focus the majority of instructional time and assessment on learning academic
content and skills. This, however, is not consistent with Joe Harless’ (1998) view of how one develops a high quality
performance technology system or educational experience. The reason why is if you ask parents there are much
higher level accomplishments we want from our children. Same could be said for employers and society in general.

What do I mean? Well, we certainly want our kids to be smart, get good grades, score well on tests, and go
to a good college so that one day they can become economically independent and contribute back to society. This is
a traditional middle class worldview that is, however, not necessarily shared by everyone; more on that in a moment.
My dissertation topic studied the school that Joe Harless (1998) helped develop based on his performance
technology principles and ABCD model (Accomplishment Based Curriculum Design). When he posed this question
to his local community what he got back was a strong work ethic that embraced respect, hard work, honesty,
integrity, team work, communication, and was centered almost entirely on a being an accomplished citizen in a free
thinking society. In other words the ideal school (they were going to build) needed to focus on helping students
build these work ethic schools and the rest of the facets traditionally associated with success would follow — good
grades, a good job, a quality of life that is paved out through hard work, working well with others, and being a good
citizen. The emphasis was not on doing well in school or going to college. It was simultaneously at a much more
basic and higher level than that. School was just a means to a greater end.

Right now in the headlines (as of October 23", 2013) we are reeling from the recent deaths of two teachers
from two separate incidents of school violence across the country. Bullying is associated with one of them it would
appear and the other we did not know yet what happened. Bullying and suicide has also been in the news, which
suggest many of our students have current needs that extend way beyond traditional academically driven and
focused content. These students need more than drill and practice and discussion around math and English and
arguably more emphasis placed on getting along with one another, values, and learning how to be a healthy human
being in a very complex world. Being an adolescent further complicates and increases the degree of difficult (and
necessity to address these issues) exponentially.

The school that was created by Harless and his colleagues was the Central Educational Center (CEC) that
focused on career and technical education (CTE) because career-oriented instruction provided the performance and
accomplishment-based qualities Harless and the local stakeholders wanted out of their children’s education — clear,
project-based outcomes that occur in a team environment, which requires lots of communication, teamwork, and
rather complex academic skills that were applied in actual performance settings. In other words, work-ethic grades
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(assigned by technical colleges for decades) were as important, if not more, than the traditional academic grades and
were also hands-on so that students could see how their learning was being applied immediately.

Back to the question of individual learning, however, this CTE school is a charter school and therefore a
school of choice, which is an essential ingredient to ensuring learner motivation is present. Parents and students
choose to attend this school and therefore overall performance is much higher because the students choose to be
there and choose to take the classes they are taking.

What does this mean for the traditional curriculum? The movement to common-core standards is a large
step in the right direction as it is focused more on the applied rather than just factual-based and procedural
knowledge. What I think needs to occur, however, is that the social development and health (emotional and
physical) of students needs to move to the front and center of the traditional curriculum. I call them “here-and-now”
needs where students are being taught basic psychology, communication and teamwork is made the highest priority,
and work ethic is one of the fundamental core subject areas that integrate with the traditional big four of math,
language arts, science, and social studies.

Let me give you a personal example. My son has been bullied most of his school experience and it has
indelibly shaped his personality (in a negative way) and has caused me to revisit my own personal values and ability
as a father and care-giver. Have I raised him correctly? Have I done something wrong? How come the schools he
goes to do not pay more attention to this? After careful examination, I hold myself accountable for not teaching him
the verbal and social skills necessary to not be one of the kids that bullies target. As a hard working professor, I live
on a daily basis the type of work-alcoholic tendencies necessary to be successful in my chosen career. He has tried
to emulate this. But at the same time, ironically, the very values that I personify and hold dearest personally,
professionally, and culturally are the prominent reasons why he is being bullied. You see my son is doing exactly
what we have asked him to do and raised him to be — smart, quiet, hardworking, humble, and nice to people. In other
words, we have taught him to be what society views as a traditional “geek.” When you really think about it if people
like my son are eschewed by society as a “target” or “weak” when I view this as being a good, accomplished citizen
then we have a serious problem.

In my opinion, this is exactly why our schools must place much more time and emphasis on teaching
(really demanding) our students practice every day the basics of good communication, teamwork, work ethic, and,
essentially, good citizenry. Those who bully need to be idendified and helped — bullies reflect deep insecurities that
compel them to cause pain to others in attempt to make themselves feel better. This is empowering for them and the
wake they leave is harmful in every way to everyone they are around. When my son experienced bullying at one of
our school district’s top performing schools, I communicated with his teachers and principals, that bullying should
not be tolerated and must be addressed by dealing directly with the bullies and also ensuring that all students do not
tolerate it. Back to my son who I hope can forgive me for this later on — he had two girls mercilessly harassing him
both in class and in the hallways. My son is a pretty big guy and does very well in his classes but the verbal abuse
and even physical bumping and tripping was starting to get to him. “Dad I hate school.” “Dad I feel horrible about
myself.” “Dad, why bother working hard because I’m stupid.” Eventually, after the beginning of his second
semester as a freshman in high school he finally confided in me about what was going on. I immediately turned to
his teachers and principals and we collectively rectified the situation — neither of the bullies is still at his school as it
was clear to everyone that they were not a good fit for this school culture. His confidence and school performance
did a 360 turn and he is now the happy, healthy kid we want most of all as parents.

With this as a context, let me attempt to answer this question from multiple perspectives — as educator, as
parent, and as a citizen.

As an Educator

A quality education means that each individual student is learning and improving based on his/her starting
point. In other words, the emphasis on norm-referencing needs to take a back-seat to individual improvement and a
trajectory towards individualized instruction and competency. Emphasizing comparisons amongst peers creates
winners and losers and those that score below the norm usually are demoralized and lose further interest and
motivation for school.

Systems thinking and the ADDIE model suggest that schools must establish long-term outcomes that serve
as clear, measurable goals for education. This type of thinking works for small scale training sessions, whole
educational programs, organizations, and performance in general. The current emphasis on content standards that
drive public education does not necessarily reflect the overall expectations of parents, employers, and society in
general. The good news is that systems thinking allows for local communities and their primary stakeholders to
decide this. It must be a process that every local community must go through.
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Content specific standards are also not well aligned with traditional learning theory (e.g. Gagne’s Theory of
Learning) that posits gaining a learner’s attention and establishing and maintaining motivation towards the subject
matter and content being introduced are the most critical first steps to learning. Project-based learning such as what
Harless did with career and technical education reflects to a higher degree what accomplishment or performance-
based education is all about — learner’s will be able to complete some kind of task (not take a test) that has been
identified by society as critical for both the student’s and community’s future. Following this pathway would allow
for educators to teach the fundamental core areas in a myriad of applied settings, which most often will be work
environments or specific problems faced by society that need to be solved. Content and the skills they reflect are
really a means to an end, which is performing some kind of meaningful skill.

I often mention to colleagues that the “nerd” syndrome in our society is a testament to a major failure of
our education system. The joke is that some of our best and brightest and hardest working students that have high
GPAs and standardized test scores have little to no “common sense” or ability to do “meaningful” things that help
make them competent individuals in the “real-world.” Pretty ironic that our schools cannot teach bright,
hardworking, and motivated students a curricula and skills that are “practical” and “meaningful” in their day-to-day
lives. Another issue of course is that knowledge and intellectual capital in today’s k-12 schools are often looked
down upon in favor of sports and other “cooler” activities.

As a Parent

I have three primary goals for my children: 1) To be happy in their lives, 2) To be successful in achieving
their goals, and 3) To be productive and competent members of society. Much of their life lessons and establishment
of individual values occur at home but at the same time they spend many of their waking hours in school. As a
developmental psychologist, it is self-evident that the impact a school climate has on youth, their emerging
identities, and overall emotional health while going to school (from k-12 or 5-19 years of age) is a pretty major
variable.

To limit the conversation to only traditional academic content and not pay more attention to a school’s
organizational culture and the values they represent and the impact this culture has on everyone involved —
administrators, teachers, students, and parents — is leaving things primarily up to chance, which rarely works out
well, is sustainable, or consistent. I want my children to be happy, successful in achieving their goals, and be
competent and productive. In other words I want them to have a strong work ethic, be able to work well with others,
and have the ability to take care of themselves, establish clear goals, and have the know-how and discipline to attain
them.

Bullying and a sole emphasis on checking-off a litany of courses in the main core academic areas are not
highly aligned with these goals. In the work place, if someone pushed you, bullied you, hit you, harassed you
systematically, they would be fired, arrested, etc. This kind of behavior, along with quitting school, losing interest in
school, and performing poorly over a long-term period of time also is not acceptable. As an instructional
technologist, any student who fails reflects a failure of the system.

As a parent, | want to be on the same page with my children’s educators that we collectively are helping to
raise hardworking, respectful, and well-educated kids that work well with others, are learning things at school that
are both applicable in their here-and-now real world context and also on the path towards college. I care less about
them being straight-A students and high test scorers and more for their happiness, positive attitude, and having the
skills necessary to be highly competent, productive members of society.

As a US Citizen and American

The statistics are pretty compelling that high school drop-outs are much more likely to be incarcerated, be
unemployed or underemployed, use drugs or alcohol at higher rates, etc. than those who graduate with a high school
degree. In other words, the cost to society for every individual that drops out is extremely high both for the student
and the community in which they live. Basic systems thinking would tell you that any organization or system that
has a high failure rate is not working properly and has many opportunities for improvement. Studies on drop-outs
show that it is a gradual and long-term disillusionment with the curriculum, formal schooling, etc. that is clear for
everyone to see. While the solutions are not easily identifiable as the factors behind drop-outs vary, the evidence is
pretty clear that public education is not working for a lot of our school-aged youth, their families, and local
communities.

As a manager of such a system the first question we must ask and have answered is why is the student
disillusioned and what can be done to help change that? On the university level, a growing trend is to hire adjunct
professors whose sole job is to provide direct support to all of a department’s students and pay special, hands-on,
and personal attention to those who are struggling and showing signs of dropping out. With the growing use of data
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and big data to analyze trends and provide analytics and informatics that helps organizations identify and respond to
such “red-flag” indicators as student drop-outs and at-risk students, the time has come for us to begin addressing
these issues and others such as emotional distress, mental health issues, etc. that are non-curricular but very
important for the well-being of our nation’s students.

As a citizen I want hardworking, respectful, and competent high school graduates who have the 21 century
skills necessary to be happy, successful, and competent citizens of our global economy. 21* century skills must
incorporate previously considered “soft skills” such as self-regulation, work-ethic, teamwork, communication, etc.
Current problems such as high dropout rates, bullying, a curriculum that is too academic, and an under-emphasis on
the wonderful qualities of just being “nice” and “smart” need to be addressed.

Systems thinking would help identify and establish clear systemic pathways for making this happen. As
many have said, the paradigm of public education must shift based on the needs of the community schools serve.

Kenneth Prest, Ph.D. - Fishery biologist, ecologist, environmental engineer, inventor, information management
consultant, and father.

What is a Quality Education?

It depends....on how we frame the concept of “education” in our minds; what we want from the education
we’ve envisioned; and how we define the nature of the gap between what we want and what we’ve got.

In my thinking, “education” is not an “end” but a “means.” It is the process of recursively producing the
selves that we need to be to live in the environment—of people, things (natural and cultural), and information—
within which we find ourselves at the time.

Education is the forward-looking, life-spanning process of continually developing and redeveloping
knowledges and skills—specific and contextual; concrete and abstract; individual and social—that enable us to
adaptively make connections, facilitate transactions, and build and sustain relationships that matter. Whatever our
social roles or circumstances, education is about becoming intentionally informed, enabled, and, ultimately, deeply
engaged within the ever-evolving complex adaptive systems we call life.

In a systems context, educational enterprises would create educational experiences that were intentionally
and tightly coupled in the world. Both enterprise and experience would be defined by a focus on: (1) creating real
long-term value for stakeholders—the customer, supplier, and community beneficiaries of the education; (2) an
alignment of operational ends and means; (3) an integration of interests of members working to create the
educational experience on the inside with the interests of stakeholders benefiting from that experience on the
outside; and (4) feedback loops to enable both the enterprise and the experience to be readily adjusted as knowledge,
skills, tools, applications, and people change.

As framed and focused by vision, alignment, integration of interests, and feedback, a “quality education”
would emerge as the enterprise defines itself: To what ends at what organizational performance “level” by what
means under what circumstances?

I.  To what ends at what organizational performance “level”...?

A Society (Unity defined by city, county, state, or nation political boundary or by world
physically constrained)

B. Community (Unity emerging from integration of individuals, families, and organizations with
a shared history)

C. Organization (Unity differentiated as government, business, or civil society organization)

D. Family (Unity of individuals living together)

E Individual

II. By what means...?

A Public Education (Focus on laying the foundation of performance knowledges and skills—
specific and contextual; concrete and abstract, individual and social—that are common to all
organizations because they are core to the life processes of making connections, facilitating
transactions, building relationships that matter among people, things, and information in
minds, markets, and world.)

B. Private Education (Focus on building on top of the public education foundation by
customizing or supplementing the performance knowledges and skills for a specified result in
context of an intended outcome—whether in government, business, or civil society.)

! Vision ! Alignment ! Integration of Interests ! Feedback
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[ll. Under what circumstances...?

A Education Levels (Reflect incremental learning process “starting points” and “value-adding
segments”’ through which we educate ourselves—individually and collectively, formally and
informally—subject by subject, over a lifetime in a continuous flow.)

1.  Elementary
2. Intermediate

3. Secondary
4.  Post-secondary
5. Adult
B. Learning Frames—(Frame all learning in terms of (1) the life process outcomes of

connections, transactions, and relationships that matter among people, things, and
information that are brought forth in language that, in turn, emerges from applying
technology innovatively, managing information purposefully, communicating effectively, and
living and working with others collaboratively—in short, by “information management” ™ —
and (2) the fields of endeavor that make the life process outcomes meaningful.)
1. Life process outcomes (Connections, transactions, and relationships that matter
within minds, markets, and world.)
2. Fields of endeavor (Subject matter areas across the arts and sciences through which
life processes meaningfully operate.)

C. Learning Perspectives (Emphasize both theory and practice recursively engaged through
research to perpetuate self-developing, knowing-doing abilities across fields of endeavor, life
processes, and lifetimes.)

1. Experiential (Research)
2. Conceptual (Theory)
3. Applied (Practice)

D. Performance Areas (Align learning with the way the individual works in a nested and
networked world—concurrently focused inwardly on the task in context of the value created in
relationships that matter to the team and focused outwardly on the team in context of the
value created in relationships that matter to stakeholders.)

1. Personal knowledges, skills, and abilities (Enable the individual to create value in
knowing, deciding, and doing things related to the task.)

2. Interpersonal knowledges, skills, and abilities (Enable the individual to create value
through knowing, deciding, and doing things related to the team.)

In sum, “education” is effective action in an ever-changing world. Within a global society of increasingly
diverse, interacting individuals and organizations, our ability to produce, adapt, and sustain ourselves is a function of
our ability to act effectively in creating valued outcomes in relationships that matter to families, organizations, and
communities within which we are engaged.

In my mind, a “quality education” emerges as educational enterprises catalyze a life-long educational
experience through which we continually learn how to learn to make connections, to facilitate transactions, and to
build and sustain the relationships that matter regardless of the environment within which we find ourselves.

So, “What is a Quality Education?” My simple answer is: The essential tool we—as families,
organizations, and communities—intentionally deploy in order to thrive, not just survive, in a pluralistic, rapidly-
changing, nested and networked world.

Beth Rajan Sockman, Ph.D. — Professor, instructional technologist, mother, and educational reformer.

1) What is a Quality Education?

A quality education can only be completely described within the time period addressed as it is determined
by the beliefs and values held within society. It is dependent on what we know about learning at any particular time,
further characterized by the tools available to support the learning environment.

Since society needs drive what is defined as quality education, education should provide the foundation so
that individual persons can survive and thrive within the given economy. Being a product of the United States,
thriving means that that education should provide the access to skills and processes so that the learners have tools to
the betterment of “Life, Liberty and the pursuit of Happiness” (Declaration of Independence, 1776). Quality ensures
that very learner has access to be engaged in stimulating environment for that time.
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At this particular time period, most agree that students learn in different ways and at different times that we
need to prepare learners to thrive within a democracy. A quality education will emotionally and academically
support learners within the learning environment. To function within a democracy, there needs to be a respect for
differing values and perspectives along with supportive learning in communication, creativity and problem solving
skills within the domains of language, numeracy, science, arts, and civilization development.

2) What does it Look Like?

A quality education embraces what we know about learning at this time, and uses the tools available to
create the learning environment to best support the process. This process begins with wise educators that value the
uniquely wonderful learning differences within each individual. This acknowledgement of differences leads to the
need for learner customization.

The educator support and tool support engages learners within the domains of language, numeracy, science,
arts, and civilization development, which are further divided into the basic skills, problem solving and creativity.
This requires individual learners to learn basic skills at a pace and means which is best for them. We know that
people learn in different ways and different times, but too often education’s structures as if all people learn at the
same way and at the same time. If students learn these basic skills in different ways, then various technology
including computers, manipulative, and pacing resources should be used to guide the process.

Within the content domains there should be significant tasks that require learners to use their skill
knowledge to creatively solve problems. These problem-solving tasks are often cross disciplinary and require
collaboration with others. Throughout the process, individuals should engage in group deliberations a so that they
learn to communicate about the domains, seeking to understand other perspectives and refining their own
perspective. Krishnamurti said, “the very instruction of these subjects is to bring about a change in your (student’s)
mind” (1974 Pg. 126). Student subject or domain learning should not just be for the regurgitation of information, but
so that learners can see the world differently. Ultimately, learners should be making the world a better place for that
upholds the equality of humanity.

Frank Duffy, Ph.D. — Professor, scholar, community leader, father, and educational innovator.
What is a Quality Education?

For me....a quality education is one that prepares children to live a successful life.

A quality education is one that identifies the unique needs, interests, and abilities of each child and then
helps each child learn what needs to be learned by providing him or her with learning opportunities that are aligned
with his or her needs, interests, and abilities.

To Discuss This Topic Further

To discuss this topic further please go to http://systemicchange.wordpress.com/ and a discussion area has
been created for this paper and presentation at the 2013 AECT Conference.
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Abstract

The purpose of this study is to explore a cell-phone Short Message Service (SMS) -based immediate
feedback system and to reveal opinions of instructors. This study is designed as a qualitative one and data were
collected via semi-structured interviews with 4 instructors who used the system in their classrooms. The significance
of this study is to help to remove obstacles about the design of such cell-phone based immediate feedback systems
and exploring pedagogical guidelines/principles.

Introduction

Any mobile phone which has the ability to send messages could allow teachers to quiz students, to assess
students’ prior knowledge of a topic and to help determine patterns of thinking in the classroom and all these
purposes aim to support increasing classrooms interaction and the active participation of students. The use of the
mobile platform as a student immediate feedback system has the same logic as clickers. For that reason, the mobile
platform as clickers includes the benefits of classroom clickers. (Kaleta & Joosten, 2007; Hoekstra, 2008; Bojinova
& Oigara, 2011; Lennox Terrion &Aceti, 2012).

The purpose of this study was to explore a cell-phone sms-based personal immediate feedback system and to
examine the instructors’ opinions and requirements about the system. Additionally, based on their opinions and
suggestions, this system will be iteratively developed, tested and evaluated. The significance of this study is to help
to remove obstacles about cell phone sms-based personal immediate feedback systems in addition to supporting all
the benefits provided by personal immediate feedback systems.
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Methodology

The system is managed with a web interface. Instructors log in to system with their user names and
passwords. After logging in to system, they are allowed to write and ask their questions. The system gives 15
minutes as default response duration for each question. Students only send their selection via text message. System
automatically sends a confirmation message to the students, whenever their selection is received.

Context

The system was used in four courses. One of four courses was a graduate level course; three of them were
undergraduate level courses. While, the number of students in graduate course was 14, for the other undergraduate
lessons, the numbers of students were as following: 20, 27 and 65.

Participants

Participants of this study consisted of four faculty members from different departments (computer education and
instructional technology, educational science, civil engineering and industrial engineering). Three of them were
female, one of them was male. All faculty members used clicker system before.

Major Findings

Advantages

Anonymity: One of the instructors mentioned that the system being anonymous encouraged students to engage
activity.

Availability: Three of the instructors stated availability as an advantage of cell-phone SMS-based immediate
feedback systems. Especially one of them emphasized that cell-phone use makes it possible “everywhere” and
“anytime” interaction without any extra equipment. Furthermore, using cell-phone removes possibility of swapping
devices that cause identification problems regarding grading and absenteeism.

Crowded Classrooms: Two of the instructors said that the system is appropriate to use in crowded classrooms
rather than small size ones. The system was found to be fast and practical especially for crowded classrooms. For
instance; one of the instructors collects responses of students with piece of papers and she claimed that this wastes
papers unnecessarily. So, the system may help to overcome this problem both from the point of wasting time and
source.

Limitations

Time Consuming: Three of the instructors stated that using this system was time consuming. Because, while two of
them mentioned that preparation of multiple-choice questions took too much time; two of them indicated that
response duration of creating graphics and representing results lasted long.

Design Issues: This limitation is given under three subtopics which are presentation options, showing results before
voting finishes and one screen for all. Two of the instructors stated that they preferred to see the results on a bar
graph instead of a pie chart. In addition of this, they would like to have an option to choose type of graph. Three of
the instructors indicated that they had to use a second screen to show question and choices. Additionally, they
wanted to present the question, choices and the phone number that students should send responses on one screen.

Novelty Effect

This topic is found to be not only an advantage but also a limitation. So, novelty effect addressed as a separate topic.
Three of the instructors stated that students were excited to use the system. The instructors observed that students
engagement and interaction in the classroom increased. Moreover, the instructors mentioned that this attitude of
students came from novelty, and one of them especially emphasized this situation as “novelty effect”. However,
whether these engagement and interaction were only caused by novelty, or not is ambiguous.

Suggestions

Two of the instructors suggested that the system should be integrated with student affairs information system,
because they want to use it for absenteeism and grading. One of the instructors proposed that the system may report
overall questions and results for each one in addition to statistical results. Moreover, in order to not to waste time in
class due to writing questions to the system, one of the instructors offered that the system should be allowed to input
the questions previously and activate them just before asking. One of the instructors asked for keeping all data to
investigate students’ conceptual change during the term. Additionally, one of the instructors suggested that the
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system should let instructors choose anonymity or onymous to explore students who give incorrect answers
systematically.

Discussion & Conclusion

Overall, according to current study, anonymity, immediate response, availability and usage in crowded classes are
the strengths. SMS —based immediate feedback system works without any extra infrastructure and devices anywhere
and anytime as well. All instructors agreed that SMS —based immediate feedback system is useful and practical for
crowded classrooms. Similarly, Caldwell (2007) defined response systems as powerful and flexible tools that
support classroom learning, particularly in crowded classes. The finding of the current study showed that such a
system has a great potential to involve students into the learning process for lecture sessions. Related pedagogical
principles and strategies will be further discussed.

Design issues were encountered as noticeable weaknesses in current study. Based on opinions and suggestions of
instructors, new version of current system will be redesigned and improved. In special, diversity of graphical
representation will be increased and web interface of the system will be redesigned to improve usability.
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Problem

Design, development, implementation, and evaluation of high-quality instruction for broad dissemination
involve complex transactions among instructor-experts (subject matter experts), instructional designers, and learners.
Geographic distance between team members increases that complexity. To work effectively, a diverse, distanced
group of experts with very different skills and perspectives need to be able to simultaneously teach and learn from
one another. In the past, a strict division of labor between instructor/experts and instructional designers as well as a
linear development process imposed by instructional designers were common practice (Berge, 1995). These rigid
approaches can lead to teams that are unable to conduct processes efficiently and/or generate effective products.
“Without strong micro-collaboration, the chances of developing a high-quality interactive learning object are slim
indeed” (Aleckson & Ralston-Berg, 2011, p. 14).

In an NSF- funded project, a collaborative, interdisciplinary team was formed to design, develop, evaluate,
and implement an Ethics in Genomics course for genomics undergraduate and graduate students. Advances in
genomics technology transform society, politics, culture, economies and the environment. Scientists and engineers
who develop genomics technology need to address key ethical questions about the process of genomics research,
and the role of society in genomics research. Accordingly, the importance of ethics education for science and
engineering students is often emphasized, but such educational opportunities often focus narrowly on health, privacy,
and professional ethics. To address the needs for ethics education in genomics, university professors in Genomics
and Philosophy formed a team to develop a course that addresses social and ethical issues in genomics. The key goal
of the course is to facilitate student understanding and ability to think carefully and critically about social and ethical
questions raised by genomics technology. Given the pressing needs for ethics education in genomics, the
instructional design team contemplated broad dissemination of a course and decided to develop that course for
online dissemination. Also, instructional designers proposed a case-based learning approach as an effective way to
teach the genomics ethics course with e-learning modules.

Our instructional design team includes: 1) three genomic scientists from three universities, 2) two
geophysical scientists at one of those universities, 3) a philosophy professor and philosophy research assistant at one
university, 4) two instructional designers from a university, and 5) an instructional designer from an agricultural
extension service. The team members are geographically located at distances from each other as they are in three
different universities in three different cities across two states. Given their diverse backgrounds, the team members
hold differing views and experiences with college teaching, pedagogical methods, and online teaching. Shortly after
the team was formed, we recognized the difficulty the team was having with collaborating to develop high quality
instruction. Difficulties arose from the multidisciplinary perspectives and distances between team members.
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Solution

When teams work well together applying their expertise to design and develop instruction, high-quality
instruction can be the result. In order to facilitate teamwork for instructional design and development of the Ethics in
Genomics course, we adopted Aleckson and Ralston-Berg’s (2011) micro-collaboration model. Aleckson and
Ralston-Berg attach the prefix “micro” to “collaboration” to distinguish instructional design and development teams
from other types of collaborations by claiming that micro-teams work interpersonally rather than interdepartmentally
or inter-organizationally. The model is meant to promote flexibility and quick change in design features. In the
model, an egalitarian team communicates regularly in structured activities based on reflection and feedback. The
micro-collaboration framework consists of five factors to guide teamwork: politics/flat power relationships,
structure/effective management, culture/shared language, performance/formative evaluation, and momentum, which
is delineated by the other four factors.

The first factor, politics, focuses on flattening power relationships, mutual respect, and valued expertise to
create a high-functioning team. Team members openly share their expertise recognizing that interdisciplinary
projects often have times when some members are not fully onboard with directions the project is taking. The team
needs to grapple with the multiple perspectives inherent in collaboration and make efforts to establish quality
standards and processes for continuous improvement. Learners are at the core of the design and development
process providing data to inform iterative design and revision. Interdisciplinary teams, including representative users,
make it a shared goal to create an award winning product.

The second factor, structured project management, involves a designated project manager who provides
tools and guidance necessary for the team to be productive. Our team adopted the AGILE management process
(Sweeney & Cifuentes, 2010) coupled with an ADDIE-like development model for authentic and experiential
learning (see Figure 1). The team applies the Case, Problem, and Project-based Learning Model for Instructional
Design to facilitate rapid prototyping. We work from a detailed schedule consisting of goals and objectives,
deliverables with associated task lists, timelines, including weekly meetings, reporting, and evaluation requirements.
Our iterative design process is to create an —

alpha version > deliver and continuously test, build, and revise,

beta version > freeze and deliver and test > revise,

pilot version > freeze and deliver and test > revise, and

final version > disseminate broadly as a MOOC.

Sharing, discussing, and storing planning documents among teammates creates transparency and leads to
understanding and trust.
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Figure 1. Case, problem, and project-based learning model for instructional design of

authentic and experiential learning

The third factor, a culture of shared language, further emphasizes the importance of shared documentation
in effective development projects. The project manager clearly conveys process and product expectations and is
flexible giving team members a voice in process decisions. Instructional designers communicate the theoretical
foundations for the pedagogical choices they make and give instructor/experts insight into why they do what they do.
In addition, they acquaint themselves with the language of the subject-matter experts in order to effectively translate
that knowledge for e-learning. All meetings have explicit purposes with visual representations of intended outcomes.
When instructional designers communicate what the deliverables will ultimately look like and offer by showing
mock-ups or examples, instructor-experts become less resistant to transferring their lecture type materials to digital
delivery systems. Similarly, instructor-experts need to communicate their tacit knowledge for inclusion in effective
case, problem, or project-based instruction. Such knowledge is what distinguishes them as experts and includes such
insights as- what resources they draw upon regularly, how they know that their efforts have been successful, and
what things a novice-approach might fail to account for? Aleckson and Ralston-Berg (2011) affirm that effective
team communication depends upon a constant “focus on project objectives and the free flow of ideas and stories” (p.
102), among team members no matter what their role.

The fourth factor, performance/ formative evaluation is continuously conducted to include development of
the e-learning digital components and modules as they are implemented with students. Stufflebeam’s (2002) CIPP
Evaluation Model, a comprehensive framework for guiding evaluations of programs, projects, personnel, products,
institutions, and systems is used to evaluate the project. This model’s four components are context, input, process,
and product evaluation, corresponding to the letters in the acronym CIPP. In general, these four parts of an
evaluation respectively ask, “What needs to be done? How should it be done? Is it being done? And, did the project
team succeed?” Emphasis is on evidence-based decision making, objectives, and public relations (Flagg 1990).
Context evaluation provides a rationale for determining implementation objectives, defines the relevant environment,
describes the desired and actual conditions pertaining to that environment, identifies unmet needs and unused
opportunities, and diagnoses the problems that prevent needs from being met and opportunities from being used.
Input evaluation focuses on resource and strategy decision-making and intended outcomes. Process evaluation
occurs as the products are being developed and consists of reviewing the products and making decisions concerning
changes or modifications that are needed. Product evaluation determines the value of project deliverables. In
addition, Tessmer’s (2001) checklist cited by Aleckson and Ralston-Berg provides guidance for developing a
detailed evaluation plan that matches the iterative design timeline with the evaluation timeline. Sharing the
evaluation plan with the team and collaboratively following it pushes the project forward.
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Carefully addressing the first four factors facilitates project momentum, the fifth factor. Neglecting any of
the first four factors negatively impacts momentum. Team politics will remain positive as long as everyone’s
contributions are regarded as essential. Adopting an iterative design process with a designated project manager will
assure team productivity. While it may seem obvious that effective communication is fundamental to the team’s
positive impacts, communicating among disparate and geographically separated team members is not easy. Efforts
must be made on all team members’ parts to acquire and use shared language and to create a common vision of the
deliverables. An effective instructional development team relies

“heavily on narrative to accomplish their educational goals. In order for narrative to be effective, as

opposed to merely entertaining, it needs to be grounded in the real-life experiences of the instructor-expert.

It is only through such grounding that the instructor-expert’s tacit knowledge can be imparted to the learner”

(Aleckson & Ralston-Berg, 2011, p. 129).

Successful projects involve formative evaluation via frequent user-testing. Feedback from such events
“amplifies momentum by sparking communication and highlighting forward progress” (Aleckson & Ralston-Berg,
2011, p. 130). Authors of the Micro-Collaboration Model suggest the following activities for maintaining
momentum: benchmarking and theorizing, artwork introduction early in development, prototyping, user-testing and
reflection, presenting iterations, creating a culture that embraces the continuous revision process, and entering the
project into contests for awards, conference presentations, and publications.

We are testing the combination of five micro-collaboration factors as a solution to the difficulty of
developing instruction among interdisciplinary, geographically distanced team members. The micro-collaboration
model is derived from both scholarship in academe and experience in instructional development in the private sector.
The underlying assumption is that creating effective working relationships is a first step toward developing effective
instruction.

Research Questions

The purpose of the study is to examine the effectiveness of the micro-collaboration model in the instructional
design and development process and to validate the model. The article also provides guidelines on how to
successfully achieve micro-collaboration between instructional designers and subject matter experts separated by
geographic distances. Our efforts to examine the effectiveness of the micro-collaboration model were guided by the
following research questions:

1. How satisfied is the design and development team with their product development experience?

2. How easy is the micro-collaboration model to apply when coupled with a modified ADDIE instructional

design model?

3. How conducive/important are each of the five factors of the micro-collaboration model in facilitating

efficient and effective team processes for application of a modified ADDIE instructional design model?

4. What are the constraints that impede the implementation of the micro-collaboration model when

interdisciplinary collaborators work at a distance?

Testing the Solution - Methods

The researchers use design and development research as the research method to validate the micro-
collaboration model and generate guidelines for instructional designers who work with a diverse, distanced group of
subject matter experts. Richey and Klein (2008) define design and development research as “the systematic study of
design, development and evaluation processes with the aim of establishing an empirical basis for the creation of
instructional non-instructional products and tools and new or enhanced models that govern their development” (p.
748). As indicated in this definition, there are two types of design and development research. The first type relates to
studies of instructional product development. The other type of design and development research pertains to studies
of the development, validation, and use of design and development models and processes. This study aligns with this
second type of design and development research as it focuses on exploring the effectiveness of the micro-
collaboration model coupled with a modified ADDIE instructional design model.

Participants

Participants of the study are the members of an interdisciplinary, instructional development team that
include five instructor/experts and three instructional designers. Two of the designers are also the researchers of this
study. One of the instructor-experts is a professor of Genomics at a large public university in the southern United
States. She is an expert in genomics who conducts genomics research and teaches several genomics courses.
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Another instructor-expert is a professor of Philosophy at the same university. She is an expert in applied ethics who
conducts research on issues and problems relating to animal and environmental ethics. Another instructor-expert is a
doctoral student in Philosophy who studies animal ethics. Two other instructor-experts are geography professors
specializing in nature-society relations and human-environment interactions. All instructor-experts but one
geography professor have taught a face-to-face course on genomics ethics, but none of them have taught a fully
online, blended, or web-enhanced course.

One of the instructional designers is a professor and director of distance education at a public university in
the southern United States. She has nearly 30 years of experience as an instructional designer and has designed,
developed, and taught numerous online courses. She is also an expert in case-based learning. Another instructional
designer is a post doctoral researcher who holds a doctoral degree in instructional design. She has several
experiences in designing, developing, and teaching online and in designing and developing online learning
environments. These two instructional designers are also the researchers who implement surveys and conduct
interviews with participants. The position of the designer/researcher is comparable to the role of participant observer
in qualitative research.

A third instructional designer is a program coordinator in instructional design for the Texas Engineering
Extension Knowledge Engineering program. She has extensive experience in educational content development,
evaluation, and assessment. Her role in the project is to coordinate broad dissemination of the course through open
access.

Data collection and analyses

A micro-collaboration model survey is being constructed to assess the degree to which the team was
satisfied with the collaboration process in the development of a case-based online course, ease of use of the model,
the importance of each of the five factors for effective team process, the degree to which the instructional
development team successfully implemented the model, and constraints to micro- collaboration. Participants will
complete the survey twice: in the midst of developing the alpha version of the course and toward the end of
developing the beta version. With a small number of study participants, the survey data will be analyzed using
descriptive statistics.

Three additional data sources will be collected to complement the survey data: design journal, design
documents, and interviews. One of the instructional designers keeps a journal that includes critical incidents and
lessons learned during design and development processes. Documentation is constructed roughly every week.
Design documents involve a continuous record of design issues, tasks to be done, responsible parties, task due dates,
and task status. Lastly, interviews will be conducted with instructor-experts and the instructional designer in charge
of dissemination to explore in greater depth their experiences of the collaboration process. The interview protocol
includes open-ended questions that prompt the five factors of the micro-collaboration model as well as other aspects
of the team process (e.g., difficulties and challenges experienced in the development process). Interviews will be
audio-recorded and transcribed verbatim. The analyses of the design journal, design documents, and interviews will
include open-coding and theme generation (Fereday & Muir-Cochrane, 2006; Strauss & Corbin, 1990). Data
collection is in progress. In the following section, we will share the preliminary findings.

Preliminary Findings

Team satisfaction

Thus far, most of the team works well together, meets regularly, and delivers products as scheduled.
However, one of the instructor-experts with essential content expertise at one of the universities, is quite illusive.
Other team members are complaining that she cannot be reached, will not respond to attempts at contact, and is not
making substantive contributions as a result. Being at a distance makes it difficult to intervene and assure that she
connects with and contributes to the project. Without that connection, micro-collaboration strategies will be
ineffective. As it is early in the project, the team will continue to use strategies in the model to help the group
collaborate effectively.

The instructional designers value the model perceiving that it has provided practical suggestions that have
proved helpful and has served as prompts for processes to apply. Instructor-experts appear to appreciate our efforts
to organize project activities and appear to be motivated by products that we provide for them.

Ease of use of the micro-collaboration model

The instructional designers find the model to be extremely natural as it corresponds to typical instructional
design processes and adds value to those processes by providing specific guidance for project management. The
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model’s contribution is that it clearly spells out effective course management tasks, keeping the instructional
designers mindful of how to respect team members and move forward productively.

Impact of each factor in the micro-collaboration model on use of the instructional design model
Politics/Flat power relationships

Aleckson and Ralston-Berg (2011) suggest that effective communication of instructional designers’
expertise and instructor-experts’ demonstrations of passion for content helps build trust among the team members.
They emphasize the importance of equal power relationships between instructional designers and instructor-experts.
In our team, instructional designers and instructor-experts have worked together to create an overall design plan and
determine course objectives and activities. During this process, instructional designers have articulated rationales for
developing particular learning materials (e.g., cases and rubrics) and used the instructor-expert’s vocabulary when
possible while expressing respect for expertise of the instructor-experts. For example, when prototyping the
structure of each module of the course, both instructional designers and SMEs proposed their respective prototype.
Then, the instructional designers combined elements of the two proposed prototypes by reflecting on the ideas of the
instructor-experts as much as possible and incorporating their vocabulary. By doing so, the instructor-experts have
learned to trust the instructional designers, and such trust among the team members promotes effective collaboration
over a distance.

Effective management

Instructional designers created a project management website that is shared among the team members. This
website contains the meeting logs, the list of deliverables, timelines, tasks to be done, task status, and other design
documents. The shared documentation allows the project managers to effectively communicate process and product
expectations over the distance so that every member of the team is clearly aware of the progress and status of the
project and knows what he or she needs to do next. As well as guiding the formative evaluation process, Tessmer’s
(2001) checklist guides project management and facilitates teamwork around formative evaluation tasks.

Performance/Formative evaluation

Planning for the iterative processes of formative evaluation helps the team move forward. The deliverables
associated with formative evaluation processes enable the entire team to see the proximal goals and collaborate
effectively toward meeting these goals. Our plan to create four iterations of the course and evaluate each prototype
with users follows the CIPP model and Tessmer’s checklist. Context evaluation in this project is addressed through
means such as the following:

e Identify additional graduate students and programs that will benefit from the addition of this ethics
education course to the program curriculum.

e  Establish partnerships with specific programs and academic departments for adoption of the Genomics &
Society course.

e  Establish contacts with eminent ethics and genomics experts to obtain their perspective on priorities for
integrating ethics education into the graduate science curriculum; seek and gain their initial input, and
participation in the class modules.

e Determine how to best distribute the e-learning modules beyond the 3 initial partners.

e Identify the most appropriate student subpopulation (sampling procedure) for testing the curriculum.

Input evaluation is met through the following activities:

e Project staff meet weekly to evaluate project progress and determine modifications or alternative strategies
needed.

e  Assess instructor and student use of the Genomics & Society course curriculum in order to make
modifications. During the semester, assessment will occur after each module.

e  Conduct follow-up of students who experience Genomics & Society curriculum and use information for
input on further program development.

Process evaluation is met through the following activities:

e  Collect and analyze learner data through the following methods: learner demographics to assure successful
delivery to underrepresented populations, usability testing, pre- and post-evaluation of exercises, embedded
tests, questionnaires, interviews, and focus groups.

e  Conduct debriefings to improve the ways in which team members work together.

e  Consult among project staff and faculty on the perceived usability of the Genomics & Society ethics
curriculum.
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The success of the product offerings is determined through the use of pre- and post-testing to identify quantitatively
the extent to which there is an improvement in critical thinking skills, and an expansion of the context in which
students consider the potential implications of genomics and technological advancements. The use of participant
feedback forms provides a qualitative method for the participants to evaluate their appreciation of the course
activities, the usefulness of the course, and the quality of the instruction. A survey is conducted 6 months after
training by contacting at least 80% of the participants to evaluate their incorporation and application of their
acquired knowledge to their specific research or work field.

Culture/Shared language

Establishing a culture of shared language promotes our instructional design and development processes.
Whereas the instructional designers recognize the applicability of case-based learning (CBL), our instructor-experts
had never taught using this instructional approach and had many questions about how to teach this way.
Instructional designers thus spend a significant amount of time in communicating the methods for teaching using a
case-based learning approach (Jonassen, 2004; Naumes & Naumes, 2006) so that all the team members embrace its
value and establish the common language. With the shared understanding of case-based learning, the team is able to
maintain effective communication that advances the design and development process. For example, the team
successfully collaborates on developing cases and rubrics as they revise. Also, as suggested by Aleckson and
Ralston-Berg (2011), instructional designers share sample rubrics and cases, and this seems to alleviate the
discomfort that the instructor-experts have experienced making a transition to the new instructional approach.

In addition, the instructor-experts have never taught a course online prior to this project and currently do
not buy-in to the possible effectiveness of online courses. Currently, they plan to teach the course face-to-face
throughout the project and beyond and only develop the online course for national dissemination beyond the three
participating universities. While instructor-experts intend to deliver online components during the project solely for
purposes of formative evaluation, instructional designers envision ultimately delivering iterations of the course fully
online during the development process. The instructional designers hope that by regularly sharing the online course
as it develops, instructor-experts may ultimately appreciate the potential effectiveness of the fully online course and
be willing to adopt it for delivery from their universities.

Momentum/Political, structural, cultural, and performance

Having weekly meetings and sharing planning documents weekly have most positively impacts team
momentum. For instance, instructional designers share the ADDIE-like Case, Problem, and Project-based Learning
Model for Instructional Design to instructor-experts who then understood the design and development approach
taken by the instructional designers and enthusiastically contributed criteria for assessment rubrics as well as rich
cases to be presented in course module. Instructional designers also shared example cases, and rubrics to facilitate
instructor-experts’ building of those for course content. Sharing project management documents with tasks,
benchmarks, and person responsible for each task has kept those on the team who attend meetings productive. The
entire team shares access to the Blackboard course environment and can see it as it grows. This contributes greatly
to momentum.

Constraints

We recognize several constraints that hinder effective, efficient micro-collaboration. One was insufficient
opportunities for informal interaction due to distances between team members. According to the model maintaining
social relationships is necessary for building trust and bonds among team members. Especially for the group of
people with different skills and perspectives, bonding time allows team members to understand differences and build
common ground for collaborative communication. However, because team members were geographically located at
distances, we rarely have an opportunity to socially interact and get to know each other.

In addition to lack of social bonding, the team encounters difficulty scheduling regular meetings that all
members can attend. According to Aleckson and Ralston-Berg (2011), regularly scheduled meetings are imperative
for the team to make steady progress and promote effective, efficient communication. Because our design team
consists of professionals from various fields and the team members are geographically located at distances from
each other, it is challenging but imperative to schedule regular, frequent meetings.

Also, because the instructor-experts do not have substantial experience with online, blended, or web-
enhanced courses they do not necessarily see themselves teaching the course that we are developing. Instructional
designers find that the experts’ lower commitment to teaching the course online, impacts collaboration in the overall
instructional design processes.
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Another constraint relates to the instructor-experts’ unfamiliarity with instructional design processes. In the
Case, Problem, and Project-based Learning Model for Instructional Design, as in other ADDIE models, a first step
in the instructional design process is to conduct goal analyses. It seemed to be challenging for the instructor-experts
to identify performance-based goals and objectives. Therefore, the instructional designers began the goal analysis
process by collaboratively developing rubrics for evaluating students’ case analyses. The rubrics served as a way for
the instructor-experts to describe desired performances and specific criteria. As the instructor-experts identified
evaluation criteria in the rubric, the instructional designers were able to extract the appropriate instructional goals.

Furthermore, we found some tension between instructional designers and instructor-experts with regard to
the degree of structure in the course development. Although it is typically recommended to have a consistent
structure across different units within an online course (Clark & Meyer, 2011), we found that the instructor/experts
wanted to have more flexibility within units. Thus, the instructional designers had to find a balance between
consistency and flexibility.

Guidelines

1. List concrete action items of the micro-collaboration model, share them with the entire team, and regularly
check that each member of the team is on board with processes.

2. In order to establish trust among the team members, the team needs to invest in building and maintaining

personal as well as professional relationships.

Create a shared project management website.

4. Frequently develop and share iterative documents. Instructional designers need to continuously develop and

show initial rough Web-based prototypes to illustrate as close an approximation as possible to the functionality

and potential of the online course.

Create working documents on a shared drive for collaborative viewing and/or contribution.

6. Consider conducting your goal analysis in the context of rubric development when working with SMEs who are
not familiar with instructional design processes.
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Abstract

This research examines a number of academic communities with the intention of expanding the sphere of research
across academic and career disciplines for adult learners. Most electronic communities have little crossover
communication with each other beyond specific linkages to other sites. So there is scant crossover among the world
of academia, the “world of work,” and the virtual world of social media. The objective of this research is to examine
e-learning communities across academic disciplines to explore “crossover” research in multiple academic disciplines
to see if there could be key issues brought to the foreground that affect adult learners and student retention. In
addition to conducting qualitative historic research across a number of academic disciplines, the study also provides
a case study that could reveal insights that shed more light on adult learners and best practices on retention in online
courses. Traversing academic disciplines can uncover key factors that could contribute to the body of research on
online adult learners, including student retention.

Introduction

At the beginning of each research project, it is likely that the seminal studies researched on that subject will
come from the academic discipline of the researcher. It is also likely that the entire literature review will be
conducted largely in that researcher’s academic field, with infrequent exceptions. Due to the mass availability of
global electronic databases, however, researchers can now stumble upon expert research studies from other
academic disciplines that they were not aware of before and which could shed new light on old questions.

What does this have to do with adult learners and student retention? While most universities try to budget
monies and resources for new technologies to accommodate social media, few are looking at ways to restructure
internally to be more open to interdisciplinary collaborations among their colleges. University plans may provide for
overall budgetary needs and university goals but may also need to focus more on how paths can be created across
disciplines to both contribute to research, and more important, to help students learn and complete online courses. It
is important to find ways to combine all the research in as many disciplines as possible to support best practices of
how students learn new materials and stay engaged enough to accommodate new content knowledge with new
technologies and with what they already know.

A factor that seems to be eluded in the rush to create online courses and programs to attract students is what
they already know when they come to that course or college. There is ample research available on adult learners and
how they learn (Cassara, 1990; Daloz, 1999; Elias & Merriam, 1995; Knowles, 1973; Lindeman, 1926; Merriam,
1995; Merriam & Brockett, 1997; Merriam & Caffarella, 1999; Sabatini, Daniels, Ginsburg, Limeul, Russell, &
Stites, 2000). Adult learners want results; they want to know that what they are learning contributes to their
knowledge and helps them to meet their goals. Making sure that prior knowledge is considered in online learning for
adults is important, particularly because, as of 2013, students are older than traditional age students of the average
ages of 18-22, and they come to college with a vast array of experiences. While traditional age students still
predominate at four year universities, there are a growing number of students who are generally older, averaging 23-
27 years of age and older. About 43 percent of undergraduates enrolled in postsecondary education in the United
States are age 24 or older (National Center for Education Statistics, 2007, 2011). At least 36 percent of
postsecondary students were age 25 or older, and 47 percent were independent students (Center for Postsecondary
and Economic Success, 2011; Hudson, & Shafer, 2005; National Center for Educational Statistics, 2007, 2008a,
2010, 2011). These students more often fall into the definition of what used to be called nontraditional students who
often have responsibilities, such as work and families, so they are charged with wanting to get their degrees
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expeditiously and to take courses that will help them progress towards their careers. Accordingly, because of the
additional responsibilities and time requirements, these students often choose online courses.

But the course completion rates and graduation rates of students enrolled in online courses are much lower,
at best, averaging 60% completion rates (Gallop, 2013), so, the growing question with cause for concern is, with the
challenge of more students being attracted to online courses, how can administrators help students to have higher
completion rates in those online courses and programs?

Exploring Interdisciplinary Research

The researcher in this study wanted to pull together all of the possible ways to discover best practices
across academic disciplines that demonstrated success in online student retention. She first researched the disciplines
of Computer Science and Software Engineering, Education, Commerce, and Human Sciences, and Curriculum and
Instruction on eLearning, paying attention to any research available on distance and e-learning in those disciplines.
She then found there was also a growing body of research on distance learning as a separate field of research, which
she then explored in order to uncover seminal studies in that field to integrate them with those of the other academic
disciplines. She was also careful to search for research related to successful online course completion and student
retention in each of those disciplines as well as for any interdisciplinary studies related to elearning.

Computer Science and Software Engineering

In the body of research available in Computer Science and Software Engineering related to eLearning,
several seminal authors emerged (Kinshuk, Suhonen, Sutinen & Goh, 2003; Kinshuk, Patel, Oppermann, Russell,
2001; Patel, Kishuk & Russell, 2003; Kinshuk & Patel, 1996; Kinshuk & Yang, 2003; Tretiakov, Kinshuk &
Tretiakov, 2003; Lanier, 2004, 2012) and these studies largely dealt with applications, data mining, instructional
system designs, learning objects, and game designs (Elias & Merriam, 1995; Gee, 2007; Ifenthaler, Isaias, Spector,
Kinshuk, Sampson, 2011; Giarratano, Gannon Cook, 2001; Kinshuk & Patel, 1996; Kinishuk & Yang, 2003; Lanier,
2004, 2011, 2012; Yang, 2006).

Education, Curriculum and Instruction

There is also an extensive body of research available in the academic disciplines of Education, Curriculum
and Instruction, adult learning, (Anderson, 1998; Baumgartner, Seethaler, Cheng, Lo, & Slotta, 2000; Berker, &
Horn, 2005; Bonk& Cunningham, 1998; Bradburn, Berger, Li, Peter, & Rooney, 2004; Brockman, 2005; Brophy,
1968; Brown, 2001; Cassara, 1990; Crawford, Gannon Cook, Varagoor, 1998; Clark, Herter, & Moss, 1998;
Cunningham, 1992; Daloz, 1999; Darling-Hammond, 2006; Driscoll, 2001; Elias & Merriam, 1995; Gannon-Cook,
2012; Hord, Jolly, Mendez-Morse, & Vaughan,1993; Hudson, & Shafer, 2005; Lave & Wenger, 1991; Lepper,
1988; Lindeman, 1926; Merriam, 1995; Merriam & Brockett, 1997; Merriam & Caffarella, 1999; Molebash, 2002;
Robinson, 1996; Sabatini, Daniels, Ginsburg, Limeul, Russell, & Stites, 2000; Sergiovanni, 1994; Jonassen, 1986,
1997).

In addition, there has been a growing number of adult learners returning to complete their education too;
the researcher sought to examine studies on adult learners to see what the data revealed on enrollments and
retention, particularly with respect to online learning (Allen & Seaman, 2010; Berker & Horn, 2005; Bonk, Kirkley,
Hara, & Dennen, 2001; Bonnema & Van der Waldt, 2008; Boston, Ice, Gibson, 2011; Chambers, 2004; Davis, 2001;
Lindeman, 1926; National Center for Educational Statistics, 2007, 2008a, 2008b, 2010, 2011; Raisman, 2010, 2011;
Sabatini, Daniels, Ginsburg, Limeul, Russell, & Stites, 2000).

Commerce

While there is a wide and extensive body of research in the field of commerce, the researcher focused on
the aspects of business that related to training, motivation, project management and marketing (Covey, 1990;
Csikszentmihalyi, 1990; Deming, 1993; Gallop, 2013; Gelb, 1998; Herzberg, 2001, 1987, 1964; Kaufman, 1987,
1992, 1998, 2000: Kaufman & Swart, 1995; Kaufman & Watkins, 1996; Kaufman & Watkins, 2000; Kaufman,
Thigarajan, & MacGillis, 1997; Kaufman, Watkins, Triner, & Stith, 1998; Naisbitt, 1975; Pink, 1996; Zaltman &
Zaltman, 2009). She also looked for research and seminal articles that related to online learning.

Human Sciences

In addition, the Human Sciences offered opportunities for research on the subjects of psychology,
sociology, anthropology, linguistics, and semiotics; once again the researcher focused on seminal studies related to
aspects of teaching and eLearning (Baumgartner, Seethaler, Cheng, Lo, & Slotta, 2000; Davis, 2001; Driscoll, 2000,
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2001; Eco, 1976, 1986, 1988; Fullan, 1984, Gannon-Cook, 2011; Lanier, 2004, 2011, 2012; Lantolf & Thorne,
2006; Parker, 2004; Penrose, 1990; Rogers, 1986; Schlain, 1998). Anthropology and philosophy have some
crossover topics with other disciplines in the humanities, (Levi-Strauss, 1958; Peirce, 1988), such as semiotics, and
many of the disciplines within the Humanities are now also being taught via hybrid and online courses; so seminal
studies in these disciplines could also contribute to interdisciplinary and distance education research.

Distance Education

Over the last fifteen years the emerging field of Distance Education has emerged as a discipline with its
own library of research. There has been seminal research conducted, but there is necessarily crossover with other
topics, such as the academic areas of studies mentioned here (Bednar, Cunningham, Brockman, 2005; Berge &
Muilenburg, 2001; Duffy & Perry, 1995; Berge & Muilenberg 2001; Bonk & Cunningham, 1998; Davis, 2001;
Gallop, 2013; Gannon-Cook, 2006; Kinshuk & Yang, 2003; Mager 1997; National Center for Education Statistics,
1995, 96, 2007, 2008; Portugal, 2006; Reigeluth, 2001; Seels & Glasgow, 2001).

Yet there are important research gaps in all of the above-mentioned fields of study, particularly with respect
to eLearning and social media. Perhaps some reasons for the gaps could reside, at least partially, from the
segmentation of all the research in these disciplines; ironically, none of these are separated and restricted from
perusal when a person conducts an Internet Google or Wikipedia search on a topic. In fact, that is exactly what most
students do—they will search for information by topic, not by academic discipline.

Unearthing the Social and Cultural in Virtual Realms

A group of luminaries as varied as the topics of their expertise, such as J. Doyne Farmer, a physicist with
the Santa Fe Institute, shared his belief that experts should be more well-rounded. “I knew that real physicists
weren't just supposed to know about physics; they were supposed to be broadly educated and know a little (or, better
yet, a lot) about everything” (Lanier, 2004, available online). Leonard Schlain, a neurosurgeon by profession, sees
fit to digress from medicine to write about ancient connections between vision, oralcy and written communication
(Schlain, 1998). Umberto Eco, Chair of the Department of Semiotics at the University of Bologna, Italy, also writes
about the social and cultural influences of history, and writes historical novels. (In addition, he critiques experts on
the differences between methodological and ontological conceptions of structure and structural anthropology to
structures in reality (Parker, 2004). Other “seekers” who venture beyond their academic purvey include Roger
Penrose (1995), who wrote the” Emperor’s New Mind” that included a series of observations about Mathematics
and Physics; he extended musings beyond those topics into the realms of science that asked questions about the
universe’s origins that he debated with colleagues like Steven Hawkings. Albert Einstein not only presented his
seminal theory of relativity, but shared his enthusiasm for both science and music. Contemporary electronic
visionary Jaron Lanier of Stanford University coined the term “virtual reality” and is known for his pioneering in
computer science arenas, but extends his interests beyond computers and software to writing symphonies and
creating electronic art (Lanier, 2004).

The cast of academics who share their love for research across many disciplines goes on, hopefully
perpetuated by the newest luminaries that care enough to extend knowledge beyond their own disciplinary
boundaries. Each of these people had a vision, to share thoughts and ideas across the traditional lines of their
academic boundaries. With so much more data available electronically than ever before, the questions of how to
make that data meaningful across academic and career disciplines becomes even more paramount. In the electronic
world, there are no separations or exclusions by discipline, or by perceptions.

So, how can the process of folding these diverse communities into a larger electronic collaboration of
eLearning be approached? Is it possible to have dialogues with members of divergent academic communities in a
broad spectrum of electronic data environments? It seems that too often academics are hesitant initially to approach
colleagues from other academic disciplines. They may find it difficult to take the time to stop and talk with other
academic colleagues, even when their colleges reside in the same building. But when students want to find answers,
their searches almost always begin by going online, and then can vary by searches and browsers, to sites, such as
Wikipedia, Facebook, blogs (weblogs) and perhaps library sites. While students may be comfortable texting,
sending photos, tweeting, frustration can build when students feel they are getting overwhelmed with too many tasks
that they may not feel are relevant which is what often occurs in tasks associated with online courses, especially for
students who may be taking online courses for the first time. The research supports that, while students are usually
familiar with texting and cell phones, they are often less confident in their online navigation and assimilation of all
of the course materials when taking online courses; even students who spend hours daily texting friends (Sutton,
Gannon-Cook, 2011) voice confusion and frustration over participation in their online courses. So the question
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remained, what would further enlist students and keep them engaged enough to participate, learn the course
materials, and persist to complete their courses?

In studies of adult learners in online courses, factors, such as work and family responsibilities, financial
stresses, and time management, were cited as accounting for some undeterminable amounts of attrition in online
courses and programs, but the researcher felt there was more to the story (Patterson, & McFadden, 2009;). Student
attrition in online courses could also be attributable to factors like cognitive overload, and sheer lack of students’
ability to link new online content materials to their prior knowledge.

Cognitive load and elearners.

Cognitive Load Theory (Sweller, 1988; 1994) is defined as

an instructional theory... (that) describes learning structures in terms of

an information processing system involving long term memory, which

effectively stores all of our knowledge and skills on a more-or-less

permanent basis and working memory, which performs the intellectual

tasks associated with consciousness. Information may only be stored

in long term memory after first being attended to, and processed by,

working memory. Working memory, however, is extremely limited in

both capacity and duration...the fundamental tenet of cognitive load

theory is that the quality of instructional design will be raised if greater

consideration is given to the role and limitations, of working memory.

(Cooper, 1998, p.1)
The term cognitive load was first used by John Sweller (1988, 1994) to describe the amount of pressure related to
the mind and its working memory (WM). Sweller also pointed out that differences in learning (and performance)
could be due to higher levels of cognitive load; the more stress, activities, and information added to a person’s short
term memory, the more that person has difficulty processing and retaining the information. There are varying
opinions as to how much information becomes too much before information overload, but there seems to be a
general consensus that around seven to nine pieces or “chunks” of information can be retained before a mind begins
to feel overloaded and begins to experience greater stress (Chandler, & Sweller, 1991; Chang, 2006; Gannon-Cook,
2006, 2011; Miller, 1956; Sweller, 1988, 1994).

Cognitive overload is often difficult to identify in students, particularly online students because most online
courses are asynchronous with no visual encounters; students are usually monitored solely by the instructor
assessing their homework assignments, evaluating their emails and interactions. Ultimately, the success of the
students is determined by the students’ course assessments and by their successful (or unsuccessful) completion of
the course.

What occurs in online courses is that students need to learn the new course materials, but they also have to
already be familiar with, or, if not, need to learn, how to use the technology and become more comfortable with
using it in order to navigate and participate in the course effectively. (See Figure 1).

Figure 1
Steps required to effectively navigate an online course.
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The steps involved in participating in an online course require at least eight actions,
1. getting to the site, 2. entering the passwords, 3. looking at all the links and information on the course homepage,
4. then selecting the content modules or discussion conferences, 5. going to the checklist and assignments page, 6.
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perhaps leaving the site to do the assignment (or going to the email link to email the instructor with questions), 7.
returning to the website and going through the first four steps again, and 8. Posting the assignment or discussion in
the appropriate week module. There may be other activities also required, such as navigating to links in the course
module, or perhaps assignments that require timed synchronous chats, or drop boxes that must be used to submit
assignments, all of which require additional navigation or interaction. If, according to the theory of cognitive
overload, seven to nine chunks of information or activity can cause a mind begins to experience overload, then it
begins to make sense that prolonged and ongoing confrontations with all of these required activities could confront
and discourage even tech savvy students in online courses.

Processes related to higher-order thinking, such as problem-solving and knowledge transfer, can lead to a
multiplier effect that exacerbate the effects of all these concurrent activities on learners and result in increased stress
or anxiety (Baddeley, 1992; Braxton, 2000, 2004; Center for the Study of College Student Retention, 2009; Cooper,
1998; Galbraith, 2004; Jaschik, 2010; Patterson & McFadden, 2009; Pavio, 1990; Tinto, 1993; U.S. Department of
Education, 2009). Add the cognitive load factors that come from participating in online course activities with daily
life challenges and the pressure increases exponentially, so it becomes a burden that can be overwhelming to
students in these online courses. Considering all of the tests required to persisting through to completion, it is not
surprising that attrition rates are higher in online courses. Research has been conducted on activities, such as
collaborative groups, social networking, and authentic fast instructor responses, that can encourage student
participation and interactivity in online courses that have reported benefits to the inclusion of these activities (Allen
& Seaman, 2010; Boston, Ice, Gibson, 2011; Gannon-Cook 2011; Patterson & McFadden, 2009; Sutton, Gannon-
Cook, 2012).

But there should be an ongoing desire to investigate what could help students complete online courses, so
there is a need to take into consideration not only the factors that have already been reported to contribute to course
completions, and the need to continue to incorporate new technologies and content materials mandated by
sponsoring universities, but to look for other factors that could meaningfully contribute to student retention and
completion of online courses.

Strategic planning of how to simplify the linking of new knowledge to prior knowledge is seldom
considered in the design of online courses. The researcher sought to look for studies that researched how students
could enter online courses feeling more comfortable about taking on the requirements of online courses. She thought
that if there was a way to link online courses to what students already know it could reduce their anxiety at the
beginning of the courses and, therefore, ease their apprehension about the cognitive burdens as they proceed through
the courses. She thought that if historic and sociocultural references were included in the course site portal and
introductions, students would recognize these, even if subliminally, and these comforting factors may contribute to
relaxing some of their concerns about participating in the online course.

Vygotsky (1978, 1985, 1986) offered the basis for a culturally grounded theory of cognition, with the
concept of “mediated tools” linking culture to the functions of consciousness. Tool mediation is “the process
through which humans deploy culturally constructed artifacts, concepts and activities to regulate (that is, gain
voluntary control over and transform) the material world of their own and each other’s social and mental activity”
(Lantolf & Thorne, 2006, p. 79). Linguist Ferdinand de Saussure and philosopher Charles Peirce disagreed on some
principles, but both posed that meaning was a cultural construction (Cobley & Jansz, 2004); while Saussure stressed
the relationship between the signifier (the material conveyer of the sign, primarily a verbal message) and the
signified (the message recipient), Peirce (Eco, 1976, 1997; Danesi, 2007; Mounce, 1997; Oswald, 2012; Peirce,
1988); differed by purporting there were three significations that constituted meaning, the signifier (representamen),
the signified (object) and the interpretant (the result of the encounter with the sign). These signs “trigger a chain of
associations which eventually seem quite removed from the initial sign” (Cobley & Jansz, 2004, p.26).

Signs and icons have been found in caves dating back from 20,000 years ago and seem to convey meanings
that free the sign (signifier) from its literal meaning; while drawings, pictures and stories are legacies from our
ancestors, they are also social and cultural conveyors of knowledge that are bound through time to the our lives and
values (Oswald, 2012). These codes “set up a ‘cultural’ world which...is linked to a cultural order, which is the way
in which a society thinks [and] speaks” (p.11). Cultural myths and archetypes have been passed on to emerge in each
generation over millennia and their codes are embedded in humans’ collective unconscious. “Codes determine the
guidelines for interpreting signs” (p.29). Signs and icons are not just pictures to be viewed, but codes that convey
meaning residing in that vast pool of historic unconscious knowledge and they form the foundations of our language
and communications. “Semiotic analysis stakes out the broad tensions that structure these myths and identifies ways
...these tensions (can be resolved) by means of strategic positioning...and creative strategy...myths structure culture
into constructive units...they also structure the meaning of...all kinds of ...texts and rituals” (p. 38).
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Symbols and codes are used daily to enlist consumers’ nostalgic and subconscious responses to buy
products; in fact, marketing semiotics provide the advertising industry with the data needed to assess and predict
consumer buying patterns (Levy, 1959, 1981; Shaik, 2005; Zaltman, 2009). If the inclusion of semiotic
representation can links prior knowledge to new learning materials, there could be a benefit to following the lead of
industry to strategically link semiotics to students’ existing knowledge and help them to mediate these tools with
new online course content.

In the case of online learning, instructional designers could strategically help students to relax somewhat by
embedding these icons and metaphors that students recognize on a subconscious level at the start of each online
course. These comfort signals could help students to be introduced to the course and feel less confused, effectively
serving as signposts to help them adopt course tools and content materials.

As semiotics become more commonly integrated into online courses, standards could be established that
would help instructional designers reinforce learning receptivity patterns; they could also enlist students’ feedback
on an ongoing basis, to reinforce buy-in from students and bridges to new learning. In research studies of online
courses using semiotic tools designed to link students’ new knowledge with prior learning (Gannon Cook, 2012,
Reed, 2012), students remarked in their course reflections that, while the courses seemed similar to others they had
taken, somehow these courses were different. They seemed to feel more comfortable in them, and, moreover, the
findings demonstrated that completion rates were higher in these courses (by over twenty percent).

Bridging Student and Interdisciplinary Knowledge

There are threads of research that cross many academic disciplines, strategic knowledge bridging can not
only work to help make students more comfortable in online courses, but can also work for adventurous researchers
who venture across academic disciplines to explore deeper interdisciplinary research and collaborations (Bonk &
Cunningham, 1998; Bonk, Kirkley, Hara, & Dennen, 2001; Clark, Herter, & Moss,1998; Crawford, Gannon Cook,
Varagoor, 1998; Havernik, Messerschmitt, Vandrick, 1997; Hord, Jolly, Mendez-Morse, & Vaughan, 1993;
Molebash, 2002). The paths to charting new data terrains begin with searches for ways to initiate collaborations
with adventurous researchers who also want to chart new research pathways. Interestingly, in the 21% century, most
academic disciplines have already charted some overlapping territories, at the minimum with computer science and
online courses.

Case study examples.

The researcher had conducted prior collaborative research with a colleague in the College of Computer
Science, so she hoped to replicate that research at her new university. That research utilized a case study that began
with a chance greeting at a water cooler with a colleague from a different college at a southwestern university in the
United States. The project began with informal emails on a mutual topic of interest: student capstone projects. Their
initial conversations produced a dialogue about the problems students experienced with their graduate capstone
projects. They discovered that students in both programs were having trouble working in cross functional teams;
there was particular difficulty in communicating and teambuilding. It appeared that, while students were skilled in
the knowledge they derived from their academic programs, they had not learned how to use those skills in real world
scenarios with others. So what resulted was a collaboration between the two departments, each faculty created a
collaborative interdisciplinary capstone project designed to help immerse graduating computer information systems
(CIS) and instructional systems design (ISD) students in real-world programming and project management
scenarios. Most of the students in both departments were international, so there was an opportunity for these
students to be introduced to local as well as simulated team scenarios. The project helped students develop
collaborative skills working in teams with professionals from diverse backgrounds and cultures. A “byproduct” of
the project was their exposure to instructional designs and projects which provided students with a broader
understanding of how their expertise fit into team collaborations. The result was that these students had a better
opportunity to convey their understanding of cross functional teams to prospective employers, and, therefore, a
greater chance for success in getting hired than before they had experienced their capstone course projects (Gannon-
Cook, 2006).

The researcher wanted to replicate the study at another university, this time in a slightly different university
culture where she attempted to again find faculty in other departments who would be willing to offer a similar
capstone project for graduate students. However, because of a lack of cooperation among departments, she was
unable to initiate a collaborative capstone project at that university.

While the data from the original study was only be used as archival data in this one, it provided some
findings that the researcher used to design a course where the students would work on a capstone project and report
their findings back to the class. In this case she also included extensive graphics and semiotic tools to cross the
multi-national and multi-disciplinary borders of the students in the classes and provide a subtle translinguistic
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semiotic context. The same assignment was given to each group at the start of the quarter with the encouragement to
use creative license and to work collaboratively. At the inception themes, like pictures of people sitting by a
campfire telling stories, seemed to help students to be more comfortable communicating with each other initially;
testimonials were encouraged from colleagues in each group as the course progressed, and these reinforced team
interactions and helped team functionality (Zaltman, 2009). The collaborative interactions helped students from
different environments to come together and work toward a common goal. When the time came to turn in the team’s
projects, the participants had a better understanding of the importance of communication and teamwork in addition
to simply having content knowledge.

Lessons Learned

So, from the first example of the casual “water cooler” conversations, academics from different academic
disciplines came together to know each other and each other’s research better. The case study with the students also
helped students have a better understanding of the importance of both working collaboratively and cross
functionally. Now the hope would be to continue to expand the opportunities for both interdisciplinary and
collaborative research.

Building a learning community could also begin similarly by searching for research topics that may reside
across the line of other academic disciplines. Initial communications and follow up informal emails or Skype
discussions can bring diverse disciplines together. There are ways to have interactions and dialogs across
disciplines; communication requires “an artful mix of direction and facilitation requiring more than just technology”
(Kinshuk, 2003, December 16).

In university environments it can be difficult to initiate interdisciplinary conversations and collaborations,
so, depending on the openness of the university environment, it may need to begin with the conversation with
department heads and, when there is support by supervisors, it is also likely that there will be action in the direction
of the desired goal. (A number of research studies indicate that change is most often successfully demonstrated
when it is endorsed by management (Gannon Cook, 2003; Bonk, Kirkley, Hannan & Denna, 2001; Robinson, 1995).

When considering conducting research in other academic disciplines, the rewards of venturing across
academic borders to explore other disciplines, the discovery that each and every discipline has an extensive body of
research that could be mined for important data that could provide exciting new discoveries for interdisciplinary
explorers in a rapidly evolving global community of learners.

Discussion

Investigating and collaborating in interdisciplinary approaches across university colleges and departments
could introduce multiple approaches and open vast databases of knowledge currently invisible beyond the borders of
respective academic discipline “categories.” Academics who elect to traverse broader intellectual plains find these
new “category” borders readily available to crossover simply by conducting an Internet search; those who elect to
span multiple academic and cultural disciplines can find vast new territories of knowledge bases, like treasure
troves, waiting to be discovered.
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Abstract

This paper describes the development of CATS or Cognitive Affordances of Technologies Scale, a tool that
can aid faculty, instructional designers, and e-learning specialists in identifying and leveraging the cognitive
affordances of a learning technology. CATS includes seven multi-disciplinary research supported categories of
cognitive affordances that can be harnessed to enrich student learning experiences in technology supported learning
environments: experiential learning, discourse or dialogic learning, supportive learning, learn by doing, critical
thinking, conceptual change, and self-regulated learning. Each category contains a list of cognitive criteria and each
criterion is operationally defined and cited. Results of using CATS to analyze a technology supported learning
environment are described. Implications for using CATS as a design and evaluation tool are discussed.

Introduction

The purpose of this research was to develop and evaluate a tool called CATS or Cognitive Affordances of
Technologies Scale that can aid instructional designers, e-learning specialists, and faculty in identifying and
leveraging the teaching and learning affordances (instructional attributes) of a learning technology. Specifically,
CATS can be used as a tool to support and promote the design of courses that enrich student learning by harnessing
the pedagogical and cognitive affordances of a learning technology. We describe the methodology used to develop
CATS and present the results of its application in a technology supported learning environment (TSLE). The TSLE
was an upper level undergraduate Economics course that used the immersive virtual world Second Life and
simulation software as learning technologies to augment classroom instruction. Educational implications and future
research goals are also discussed.

Theoretical Framework

Several researchers and practitioners in higher education have argued that course design and delivery
technologies such as Learning Management Systems (LMS) have consistently emphasized faculty dissemination and
administrative tools over student learning tools and technological convenience over pedagogical effectiveness (e.g.,
Harasim, 1999; Marra & Jonassen, 2001; McLoughlin & Lee, 2010; Valjataga, Pata, & Tammets, 2011; van
Harmelen, 2006). Additionally, researchers have found that most faculty use technology for administrative rather
than instructional tasks because they don’t feel prepared or are not getting the technical or pedagogical support
needed to develop effective instructional designs using technology (Dabbagh & Reo, 2011; Harrison, 2011).
Compounding the problem is the fact that learning technologies are advancing at a rapid pace and understanding
their cognitive and pedagogical affordances or instructional attributes is becoming increasingly challenging and
complex (Milne, 2007). Furthermore, faculty, instructional designers, and e-learning specialists and administrators

401



are continuously under pressure from their respective institutions and organizations to deliver more courses and
programs online and to integrate innovative learning technologies and digital resources into the teaching and
learning process in order to address student and market demand (Dabbagh & Reo, 2011). Given these technological
and pedagogical challenges the question we engaged was, how do we facilitate and accelerate the process of
understanding the affordances of learning technologies in order to help faculty (and other stakeholders) design
quality courses that enrich student learning experiences?

The concept of affordances was first introduced by James J. Gibson in his 1977 article The Theory of
Affordances. An affordance is a quality of an object, or an environment, that allows an individual to perform an
action (http://en.wikipedia.org/wiki/Affordance). Greeno, Collins, & Resnick (1993) describe the inherent
relationship between affordances and abilities as follows: “a situation can afford an activity for an agent who has
appropriate abilities, and an agent can have an ability for an activity in a situation that has appropriate affordances
(p. 114)”. This mutually exclusive relationship emphasizes perception and action rather than memory and retrieval
and is considered an ecological approach to psychology or perceptual psychology (Hutchins, 2010; Greeno, 1994).
According to Gibson, action and perception are linked through real-world objects that afford certain forms of action
possibilities (affordances) for particular individuals or organisms (Albrechtsen, Andersen, Bodker, & Pejtersen,
2001). Simply put, affordances are the interactions between users and tools. Gibson’s theory of affordances has
direct implications on learning technologies because it emphasizes the non-neutrality of the learning space and
prompts designers to consider the expectations and potentials that each learning medium brings forth to the teaching
and learning process (Dabbagh, 2004). Affordance-based design has been used in a variety of disciplines however
our focus in this research is on the cognitive affordances of a learning technology. A cognitive affordance is a design
feature that helps, aids, supports, facilitates, or enables thinking and/or knowing about something (Hartson, 2003).
Cognitive affordances are considered one of the most significant user-centered design features of learning
technologies and have been shown to impact students’ learning (Graver, 1991; Wijekumar, Meyer, Wagoner, &
Ferguson, 20006).

For example, Allaire, Laferrier, & Gervais (2007) examined pre-service teachers’ perceptions or
recognitions of the social and digital affordances of a networked learning environment designed to support and
promote collaborative reflection and knowledge building activities. Social affordances were defined as human-to-
human interactions mediated by technology such as an electronic forum and digital affordances were defined as
human-machine interactions such as hard scaffolds (static learning supports that are embedded or built-in the
software). The results revealed that social affordances were acknowledged or recognized by participants more
quickly than digital affordances and that social affordances prompted more deliberative and critical levels of
discourse than did digital affordances. Wijekumar et al. (2006) used two computer technologies to examine fifth and
seventh grade students’ perceptions of their cognitive affordances; the first was an animated and game-like
intelligent tutoring system designed using Flash to teach students a reading strategy and the second learning
technology involved two types of chat rooms, agenda-driven and social chat. The results revealed that participants
perceived computer technologies as communication tools, gaming tools, and as resources for completing homework.
In other words, students in this sample population did not perceive computer technologies as learning tools. These
results suggest that more research is needed to support affordance-based design that evokes meaningful and engaged
learning. Hence, the focus of our research was to leverage the theory of affordances to develop a tool for identifying
and purposively applying the cognitive affordances of learning technologies in course designs.

Development of CATS

CATS was developed in a doctoral course that examined the interaction between cognition and technology
using multiple disciplinary perspectives including, cognitive science, psychology, neuroscience, education, design
theory, instructional design, technology design, anthropology, sociology, information science, philosophy,
semiotics, linguistics and other applicable fields.

We used a highly inductive mode of inquiry while remaining focused on the core of the issue which is how
to facilitate the understanding of cognitive affordances of learning technologies in order to support the design of
quality courses that enrich student learning experiences. This qualitative inquiry process began by identifying
organizing frameworks for cognition gleaned from the course readings (see Bransford et al., 2000; Glaser & Chi,
1988; Greeno et al., 1996; Laurillard et al., 2000; O’Donnell et al., 2006; Rumelhart, 1980; Thagard, 1996; Sawyer,
2006) which included behaviorist/empiricist; cognitive/rationalist; and situative/pragmatist. Next we identified 99
cognitive criteria using these conceptual frameworks and organized these criteria using emergent themes through
successive approximations and iterations. Initially, these themes included designing learning environments,
constructing assessment, motivation, metacognition, self-regulated learning, and collaborative learning.
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We then examined the cognitive affordances of the research-driven TSLEs provided in the course readings.
Specifically, we examined the learning interactions enabled by these TSLEs and whether these interactions aligned
with the themes and cognitive criteria we generated. This process yielded additional themes and cognitive criteria.
We then revised and refined the themes and cognitive criteria resulting in the first draft of CATS which stands for
Cognitive Affordances of Technologies Scale. A second draft of CATS followed after (a) revisiting the course
readings for additional cognitive criteria, and (b) finding additional scholarly articles (e.g., Hartson, 2003; Jonassen
& Land, 2000; Kim & Reeves, 2007; Graver, 1991) that address cognitive affordances of learning technologies. The
current draft of CATS consists of seven categories and 41 cognitive criteria (see
http://cehdclass.gmu.edu/ndabbagh/Resources/IDKB/CATS.html). The seven categories are: experiential learning,
discourse or dialogic learning, supportive learning, learn by doing, critical thinking, conceptual change, and self-
regulated learning. Each category contains a list of cognitive criteria and each criterion is defined and cited as well
as examples of learning technologies that can be used to support the criterion . For example, the category
‘conceptual change’ involves instructor supported activities that purposely evoke a change in a student’s
understanding of concepts and principles in the context of their existing knowledge; it is not a matter of simple skill
acquisition or fact memorization (diSessa, 2006). The five cognitive criteria under the conceptual change category
are: elicit prior knowledge, beliefs, and perceptions; bridge current idea to normative or new ideas; use pivotal cases;
use anchoring experiences; and promote transfer. Each criterion is defined. For example, use of anchoring
experiences provides a common experience from which a group can discuss and construct new knowledge (Krajcik
& Blumenfeld, 2006). We used a wiki (https://edit802fall10.pbworks.com/w/page/28545057/EDIT-802) to
document the iterative process of developing CATS. We also developed the following guidelines for using CATS as
an analysis and design tool:

(1) Begin by listing the design features of the learning technology you are using or thinking of using (e.g.,

an LMS);

(2) Use CATS to observe a TSLE that uses this learning technology and analyze its cognitive affordances

based on the following scale:

e Used and observed: TSLE supports the cognitive affordance, it is used by the instructor and
observable to the reviewer.

e Used but not observed: TSLE supports the cognitive affordance; it is used by the instructor but it
is not observable to the reviewer.

e Not used but available: TSLE supports the cognitive affordance but the instructor did not use it.

e Not available: TSLE does not support the cognitive affordance.

(3) Identify the design feature(s) that engendered the affordance within the specific TSLE.

CATS Applied to a TSLE

Using these guidelines, CATS was applied to a TSLE to determine its viability in facilitating understanding
of the cognitive affordances of learning technologies. The following subsections describe the selected TSLE for
analysis, the learning technologies employed, the TSLE observation process, and the results.

TSLE Description

Economics of the Metaverse is an undergraduate, upper level, elective course requiring microeconomics
and macroeconomics as prerequisite courses. The overarching course objective is to allow students to experience
different intermediate level microeconomic concepts through role-playing so the student can ultimately discuss the
concepts from a firsthand perspective. The course is intended to illustrate the applied and behavioral aspects of each
concept using two learning technologies: simulation software and 3D avatar-based virtual worlds. The simulation
software allows players (students) to participate in a variety of economic markets and games. For example, one
game simulates a type of auction that allows players to try different strategies and experience bidding behavior
whether one-on-one or one amongst a group. TerraEconomicus, a private Second Life island, provides a closed
space for the students to access lecture slides, take quizzes, and socialize. Additionally, three private islands each
support an economic experiment that allows the students as a group to experience the target concept. Besides these
private islands, the course takes advantage of the public Second Life virtual world by directing students to specific
locations to observe behaviors and actions associated with a specific economic concept.

The course covers six economic concepts. The first five concepts are reviewed using lecture slides, a virtual
world field trip, and a group discussion of the activities and assigned readings. Depending on the concept, different
simulations and virtual world experiments were used to illustrate the concepts. In total, four simulations were
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accomplished for each of four concepts and four virtual world experiments were conducted for three concepts. The
sixth (last) concept only used a virtual world experiment and two class discussions.

The class meets twice weekly in a computer lab for 1.25 hours each session but in hybrid format. Although
class sessions intended for lecture slides and field trips are designated in the course schedule, real-world physical
class attendance is not required for these sessions. However, the room is still available with instructor present should
the student prefer to use the computer lab to access the virtual world at that time. The remaining class sessions
intended for the simulations, virtual world experiments, and class discussions require real-world attendance.
Although the simulations and virtual world experiments are online, real-world attendance is required to ensure
minimum technical difficulties.

Students are randomly assigned to small groups (3 or 4 students) to visit the in-world lecture slides and go
on joint field trips. Groups are re-assigned during the course. Individual written assignments include a 500-word
paper per economic concept and a 10-page final paper. Group written assignments include providing questions for
class discussion and a report for each field trip.

Technology Description

Two technologies were used in the course, albeit one having two instantiations to target two different
purposes: the simulation software, the publicly accessible virtual world Second Life, and TerraEconomicus, a
private virtual world using Second Life as the platform. The following describes each technology.

Technology: Simulation Software. Multiple economic simulation games are available online as part of what
is called the VeconLab (Holt, 2005) although the course uses its own version in order to retain data entries and
results. The software supports customization by the number of participants such as for randomly selecting one-on-
one bidding or allowing multiple players in a single game session. As shown in Figure 1, the software uses a simple,
two-dimensional interface, in this case for a one-on-one auction game. Each game requires two or more players to
submit ‘bids’ or ‘claims’ across a number of rounds that in turn impacts their ultimate payoff (win). The software
records all data entries and winning results.

Submit Decision for Round 5, ID: 8261

Choose a claim between $0.80 and $2.00. Your earnings will be the minimum of your claim and that of the
randomly selected person who is matched with you in this round, with an additional reward of $0.10 being
paid to the person with the lower of the two claims, and a penalty of $0.10 being deducted from the
payment to the person with the higher of the two claims.

Penalty Your Other's Your Cumulative
Reward Dedsion Dedsion Earnings Earnings

5 $0.10 Submit * *

$0.10  $2.00  $1.69  $1.59 $6.54
$0.10  $2.00  $1.75  $1.65 $4.95
$0.10  $2.00  $1.40  $1.30 $3.30
$0.10  $2.00  $2.00  $2.00 $2.00

Round

=N W A

econ Lab - December 2, 2010

Figure 1 VeconLab — Example Simulation Software Interface

Technology: Virtual World — Second Life. A virtual world is an online, persistent, 3D, interactive animated
environments accessible by many users simultaneously (de Freitas, 2008; EDUCAUSE, 2006). Individuals,
represented by avatars, control their in-world actions whether to move, communicate, collaborate, create, or
socialize in-world (EDUCAUSE, 2006; Robbins & Butler, 2009). Many different kinds of virtual worlds exist,
offering role-playing games, procedural training and simulation, and socialization. This economics course uses a
social world, Second Life, which emphasizes communication and community building. Second Life requires login
through an interface called a viewer. Second Life is a publicly accessible environment. In this course, students are
directed to locations to observe economic behaviors.

Technology: Virtual World — TerraEconomicus. TerraEconomicus is comprised of four islands created
specifically for this course and for economic experiments. Although flying is supported on the main island, the
experiments do not support flying as all movement is done by walking or running. The following summarizes the
main island containing the skybox lectures and two experimental islands. The TerraEconomicus Main Island
provides a covered auditorium-style seating area and areas to socialize such as participate in a game. Houses are
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used to contain information and provide teleport from the house to the associated skybox lecture. Each economic
concept has a house. The purpose of other parts of this island is not known as well as the objects found underwater.
Figure 2 provides a view of one house (for orientation) and the covered auditorium-style seating area.

Orientation

Figure 2 TerraEconomicus Main Island — House for Orientation and Covered Auditorium-Style Seating

Tiki Island is a separate area dedicated for experiments. For this island, the experiment premise is that each
student is assigned a house on one of two sub-islands. Each student’s house is capable of producing two of four
available colored seeds. Students can fertilize their two seeds differently to produce different amounts of each
colored seed. Students are given a value for seeds, for example, two red seeds and one blue seed, may be worth a
L$1.00 to them. However, they may be producing red seeds and green seeds. Hence, going to market to trade their
seeds with other students is how the student earns money. It is designed so that the opposite island has more
opportunity to produce a particularly valuable seed. Additionally, one student is awarded a key to the other island
which then also becomes tradable. If the experiment runs repeatedly, the results should indicate that only producing
one color seed and trade for the other color seed needed is economically advantageous, i.e., focus on niche markets.

Hurricane Island is also dedicated to a particular experiment. In this experiment, each of the eleven students
has a house on an island subject to damage causing hurricanes. Each student earns money at a rate commensurate
with the amount of damage their house has; the lower the damage, the higher the earning rate. Weather stations exist
that can provide 100% protection if manned properly, that is, manned with three or four students depending on the
weather station; less students mean less percentage protection. Students can also choose to remain in their house to
individually defend against a hurricane but at a reduced rate. Subsequent repair time reduces the time available to
earn money. The students make the choice of uniting to defend their houses, perhaps taking turns to man a weather
station, or individually defend their houses.

TSLE Observation Process

Six real-world class sessions were attended. These included observing the Second Life orientation class,
one software simulation on auctions, two different Second Life experiments, and two class discussions. During the
Second Life orientation class, the reviewer participated in-world for a brief period for a first person perspective.
Four virtual world sessions were accomplished independent of the class, including completing the Second Life
orientation class activities embedded in a skybox lecture, reviewing two additional skybox lectures on two different
economic concepts (but not the quiz), and conducting a field trip to an instructor-provided virtual world auction site.
Real-world class observation of the software simulation and the two virtual world experiments allowed the reviewer
to peer over the shoulder of each participant to see what each person was doing from their first-person perspective,
i.e. seeing what they were seeing. During all real-world class observations and independent virtual world sessions,
the observer maintained notes on all activities; this included directions and comments made by the instructor as well
as student comments and questions. Since this was a hybrid course that relied on real-world class time and two
different technologies (simulations, virtual worlds), each technology was evaluated separately to determine whether
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different cognitive affordances were supported. It was anticipated that the classroom may also offer different
cognitive affordances, hence the classroom was evaluated as a separate learning environment based on class
discussion as well as the affordances associated with the written assignments.

Analysis of the TSLE Cognitive Affordances

The cognitive affordances of the TSLE were evaluated using CATS. Evaluation meant noting if each
cognitive affordance was: (1) used and observed, for example, feedback was provided automatically in the
simulation and the virtual world while the instructor also provided feedback; (2) used but not observed, for example,
collaboration was used but not observed, in that, the virtual world group field trips were accomplished outside the
class that required a group paper to report findings but the activity was not directly observed; (3) not used but
available, for example, independent exploration of Second Life could have been promoted but was not; or (4) not
available, for example, the 2D simulations did not support collaboration or reflection. The results of this evaluation
for each learning environment (class (Cl), virtual worlds (VW), and simulation (Sim)) are provided in Table 1. The
analysis of the TSLE results for cognitive affordances is discussed by the seven major CATS categories.

Experiential Learning

In experiential learning, students are provided an authentic problem to generate hypotheses, gather
information, and provide solutions, action plans, recommendations, and interpretations of situations (Dabbagh &
Bannan-Ritland, 2005). This course used experiential learning extensively. The virtual world experiments afforded
opportunities to problem solve. The experiments were scenario-based challenging the students to maximize earnings
for the given conditions which represented an authentic but simplified economic context. Both the simulation and
virtual world experiments supported hypothesis generation in that students developed action plans in accordance
with their hypothesis on how to improve earnings. The technologies provided repeated cycles for students to act and
react to test their hypotheses and re-strategize as appropriate. Additionally, the simulation and virtual world
experiments provided opportunities to role-play as an auction bidder, a small business owner, and a home owner. If
one considers the student’s development of new strategies as the generation of new ideas, then both the simulation
and experiments supported this affordance. Similarly, the simulation and virtual world experiments supported
experimentation through the ability to test new strategies.

Table 1 - CATS Economics of a Metaverse Observation Results

Used, Used, Not Used, Not
COGNITIVE AFFORDANCE Observed Not Observed but Available Available
Sim VWi iCl|Sim VW Cl|Sim:iVW CI| Sim VW i Cl

Experiential Learning

Problem Solving X

o

X
Hypothesis Generating X

Exploration X X

Role Playing

Generate New Ideas

eltelle
eltalle

Experimentation

Teacher-Guided Discovery

eltaltlb i sl taltadle

ke
ke

Inquiry-Based

Discourse/Dialogue

o

Collaboration X

Reflection X

it

Multiple Perspectives

ikl

Articulation X X

Supportive (instructor or system)

Coaching

it

Scaffolding X

Modeling

eltadlalls

Explaining

> <
el

Feedback X
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Task Breakdown X X X

Use of Imagery or Visuals X X X

Learn by Doing

Personally Relevant X

Authentic X

<< 4

Context / Situated

P < 4
<<

Build Artifacts X

Critical Thinking

e

Decision Making X

it

Analysis X

Synthesis

Critique

ltadtadks
eltadle
eltadle

Construct an Argument

Conceptual Change

Elicit Prior Knowledge, X 7 X X
Beliefs, and Perceptions : : : :

Bridge Current Idea to X X X
Normative or New Ideas

Use Pivotal Cases

ol
it

Use Anchoring Experiences X

Transfer X

>~
>~

Self-Regulated Learning

Promote Metacognition

Goal Setting

Task Strategies

ltalkadle
eltalle
eltallallel

Time Management

Motivation - Intrinsic

eltalls
>~
>~

Motivation - Extrinsic X X

Self-Monitoring

it

X
Self-Evaluation X

Q> [

Tally | 11 17 15| 1 3 1 0 14 24 7 1

Although students strategized and observed the effects of their actions in an authentic environment, they
did not frame questions to be solved. Therefore, exploration was not considered available in the simulation and
experiments. However, Second Life might afford the opportunity for exploration. Teacher guided discovery and
inquiry-based learning was also not available in the simulation and the virtual world experiments as it is not
appropriate for the purpose of those specific instructional activities. Second Life could afford the instructor
providing insights and guidance if so desired as well as possibly creating an inquiry-based problem to be addressed
but that would need to be investigated.

Discourse / Dialogic Learning

Dialogic learning emphasizes social interaction through discourse, dialogue, conversation, and social
negotiation (Dabbagh & Bannan-Ritland, 2005). The simulation did not support discourse or dialogic learning. The
virtual world experiments did not support collaboration, articulation, or reflection. Although the virtual world
experiments relied on students working cooperatively using text chat, it was to maximize earnings, not to achieve
shared understanding. Collaboration, articulation, and reflection was however supported in the field trips since
students were required to visit instructor-provided Second Life sites as a group to observe an economic behavior and
subsequently provide a group report in response to instructor-provided questions. Since these field trips are
conducted in-world at a time selected by the student group, it was not observed and unknown if the students
discussed the questions while in Second Life or used other means.

Reflection was afforded through the group field trip reports and the 500-word papers per concept as some
instructor-provided topics were reflective in nature. For example, one question available for the paper inquired about
the institutional features that were present or absent during the Hurricane Island experiment that promoted /
inhibited coordination on group weather defense. Real-world class discussions were also reflective in nature at
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times, requiring students to articulate their personal perspective. Multiple perspectives were also provided in the
readings. Since a web browser can be opened in Second Life, other means to directly add reflection to the
technology is possible such as accessing a blog or uploading documents. Multiple perspectives could also be
afforded by providing multiple Second Life sites that exhibit different perspectives to an economic concept.

Supportive Learning (instructor or system initiated/driven)

These cognitive affordances are initiated by the expert, coach, mentor, instructor, or embedded
performance support system, with the goal of modeling the desired performance, skills, or process, and observing
and supporting learners during their execution of a learning task (Kitsantas & Dabbagh, 2010). The simulation only
provided one supportive learning affordance, feedback. At the end of each simulation game, the student is informed
of their earnings and also the highest earnings recorded. The student can mentally assess how well their strategy
worked through comparison of results. This type of feedback does not address corrective action or suggest future
strategies, indicating the feedback could be improved for deep learning. The virtual world experiments supported
modeling and feedback. The experiments themselves were models of economic principles that allowed the students
to experience those concepts. Similar to the simulation, feedback informed the student of their current earnings but
without recommended improvement or alternative strategies. The TerraEconomicus skybox lectures provided
explaining and the use of visuals through text and graphics. The graphics represented mathematical equations and
relationships governing different economic concepts. During one class discussion, the instructor provided a graphic
display of student results from the Tiki Island experiment to illustrate the results of their negotiating for the buying
and selling their product (seeds) as compared to the theoretically predicted relationship. This same graphical
comparative approach was used to illustrate the effects of personal valuation of goods relative to the community’s
utility value. The instructor also used scaffolding by providing verbal hints to help the students articulate their
thoughts and bridge to normative explanations. Task breakdown was not considered applied although the course
syllabus breakout into six economic concepts might be considered as such.

Learn by Doing

In learn by doing, students apply the objective concepts and skills in a realistic activity which develops the
student’s expert knowledge construction via experience (Cobb & McClain, 2006; Greeno et al., 1996; Koedinger &
Corbett, 2006). The simulations, experiments, and field trips were relevant to the course but may or may not be
personally relevant to the individual. With monetary generating web sites such as ebay and craigslist, and the notion
of real-life negotiating for products such as automobiles, it would seem some activities would be considered
personally relevant. However, for at least two students during the Hurricane Island experiment, the notion of public
defense for home ownership did not seem personally relevant based on their observed behavior. One student chose
to not earn money and expressing that the rewards did not warrant an effort to earn money. Another in that same
experiment purposefully did not participate in the group defense fully recognizing this as aberrant behavior as
indicated by comments made at the end of the experiment. That being said and assuming engaged participation
indicates personal relevance then the activities were relevant to most students. It is unknown if attending an auction
for horses (field trip) would be relevant to the students. In the end, it was decided that the simulations and virtual
world activities were relevant as well as authentic, i.e., these types of economic decisions exist in the real-world.

With regards to the cognitive affordance of context situated, the simulation was not set in a meaningful
context; it was a simple computer game to illustrate auction activity. The virtual world experiments and field trips
were context situated albeit the experiments were provided in a simplified context to highlight specific economic
concepts. Real-life may embody these economic concepts but not in such a simplified manner by reducing
influential variables. For example, during Hurricane Island, some students spoke about wanting a means to trade and
negotiate for time spent in the group defense weather station. Others were noted as being opportunistic by reaping
the benefits of group defense but not personally contributing time. In real-life, economic policy as well as personal
interaction may promote entire group participation. These types of accountability balances and checks were not
supported in the experiment. No activities provided an opportunity to explicitly externalize personal knowledge by
building artifacts.

Critical Thinking

Critical thinking involves processing of collected information including behaviors reasoning, deciding,
analyzing, synthesizing, critiquing, and arguing (Paul, 1995). Decision making and analysis were observed in the
simulations and virtual world experiments as evidenced by the choices students made based on the information
provided to them. The technologies themselves did not support synthesis, critique, or constructing an argument.
However, the class discussion did provide the forum to analyze their behaviors within the context of the readings
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and to synthesize into a more coherent representation of the economic concept. Additionally, the assigned papers
provided another opportunity to develop critical thinking skills through analysis, synthesis, critique, and
argumentation in written form.

Conceptual Change

Conceptual change involves teacher supported activities that purposely invoke a change in a student’s
understanding of concepts and principles in the context of their existing concepts; it is not a matter of simple skill
acquisition or fact memorization (diSessa, 2006). The instructor conducted a pre-course survey of student
technological familiarity but it is unknown if student prior knowledge of the target economic concepts were
solicited. The course requires a microeconomics and macroeconomics course as prerequisites but it is not validated
as noted by the instructor. Additionally, eliciting for prior knowledge via survey may only reveal a student’s
perception of their knowledge. Eliciting prior knowledge through student externalization is more indicative of their
understanding (Bransford et al., 2000). It is unknown if the first class included explicit exhibition of prior
knowledge. The class structure and format of the simulation and virtual world experiments appears to preclude
customization to student’s current knowledge (although the domain expert may best assess if customization is
possible). The skybox lectures contained pivotal cases to support an economic concept through text and graphic
representation. The course used multiple anchoring experiences from the simulation, virtual world experiments, and
field trips that were made reference to during class discussion. Transfer was not afforded by the technologies, that is,
there was no opportunity to re-apply what was learned to new contexts or situations. The concept on auctions could
be supported if actual bidding were conducted during the field trip, that is, re-apply what they learned from the
auction simulation. Through class discussion, the instructor promoted bridging the students’ articulated ideas to
normative ideas, translating novice representations to expert terminology and at times using examples to transfer
concept application across different domains such as buying an automobile as another example of price negotiation.

Self-Regulated Learning

Self-regulated learning is goal oriented actions that an individual uses to acquire knowledge and skills
without relying on others; the learner orchestrates one’s own learning by planning, monitoring and correcting errors
(Kitsantas & Dabbagh, 2010). The simulation and virtual world experiments only supported motivation, intrinsic
and extrinsic, as affordances for self-regulated learning. Both technologies provided extrinsic motivation in the
form of awarding monetary earnings per student. The earnings are paid to the student in Second Life Linden dollars.
Second Life has a real economy with purchasable virtual items. Linden dollars can also be exchanged for US
dollars; L$270 is worth approximately US$1 as per the instructor. Awarding student earnings was done purposely as
motivation for students to actively participate in the simulations and experiments as opposed to passive
participation. However, as one student noted, their current earnings was worth about US$0.30. While low in real-life
purchasing power, it may be of more value in Linden dollars. So what might have the appearance of extrinsic
motivation is actually dependent on a student’s personal valuation of the earnings. With regards to intrinsic
motivation, the simulation and experiments may provide a challenge or curiosity that increases a student’s
motivation through curiosity to investigate different strategies and determine their impact. Interestingly, the
instructor verbally noted that students should be intrinsically motivated to actively participate in the simulation and
experiments as they are a means to learning about economic principles. Lastly, the instructor supported time
management by verbally stating upcoming assignment due dates during class time and also stated emails were sent
class-wide with the same information.

TSLE Cognitive Affordances — Conclusions and Recommendations

Economics of a Metaverse provided multiple opportunities for cognition. In accordance with CATS, 29 of
41 cognitive affordances were observed within the learning environment (albeit two not directly observed). Three of
the seven categories were completely addressed by all cognitive criteria indicators. Three categories had at least
61% of the indicators addressed. One category, self-regulated learning, was the least addressed with only three out
of eight indicators addressed. Some of the 12 missed (unaccounted) opportunities for cognitive affordances may be a
reflection of course content and learning objectives. For example, as the course content was not procedural or task
oriented, the need for coaching may be limited. Additionally, if one’s epistemological belief holds that building
artifacts is strongly related to deep learning, then the category of discourse / dialogic could be improved.

It is important to note the cognitive contribution of each technology and the classroom to the overall
cognitive affordances of the learning environment should the course be updated. The simulation contributed the least
amount of cognitive affordance, with discourse / dialogic being completely void; indicating the need for these types
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of simulations to not be left stand-alone activities without additional supporting cognitive affordances. The
classroom (discussion and papers) and virtual world (experiments, field trips, and skybox lectures) provided nearly
the same amount of cognitive affordances but were strong in different categories. The virtual worlds provided ample
cognitive opportunities through experiential learning, supportive, and learn by doing. Where the classroom
environment was void of experiential learning and learn by doing, it was however rich in supportive and
discourse/dialogic opportunities. One could argue that the virtual world activities were classroom activities, but for
the purposes of understanding the contribution of the individual technology components to the overall learning
environment they were separated.

Some simple changes could be made to this course to improve its cognitive affordances in accordance with
CATS. Additionally, given that students (1) expressed concerns over lack of time to forge business partnerships and
develop individual responsibility for group defense; (2) indicated Linden dollars was not a strong motivator; and (3)
showed discontent with the lack of individual accountability in participating in group public defense, the course
could be improved to address these student-perceived shortcomings. The following summarizes these
recommendations.

Discourse / Dialogic, Reflection: Although reflection is currently provided through group papers and
possibly through individual papers, it could be more prominent as a requirement. For example, students could
compare their selected strategies for improved earnings to that provided in the readings and why the results were
similar or different. In this manner, the reflection affords the opportunity for the student to articulate their
understanding of the concepts relative to their experience. Blogs had been tried previously but were found
ineffective. It is unknown if there was poor participation or if the quality was subpar. It is also unknown if the blog
structure and rubric posed barriers to successful implementation.

Learn by Doing, Build Artifacts: Building artifacts was not afforded in this course although the possibility
exists with some programming within TerraEconomicus. For example, the auction simulation can be run multiple
times allowing each student to use a different strategy each game. Students can record their strategy and
corresponding earnings in sequence and subsequently posted to TerraEconomicus for public review. Others can
view the different types of strategies, the order of the strategies, and the winning strategies; all serving to provide
multiple perspectives, motivation to be the high earner, and a means to externalize their understanding.

Conceptual Change, Transfer: Classroom discussion was the only means of transfer. Although the concept
on auctions might have supported transfer if actual bidding were conducted during the Second Life field trip, that is,
re-apply the strategies they learned from the auction simulation. Alternatively, create a TerraEconomicus auction to
accomplish the same opportunity for transfer but in a more controlled environment, that is, not participate in a public
site where the items for auction are not controlled. Auction items might include a half-point on their final grade or
100% protection card for during a hurricane.

Self-Regulated Learning, Extrinsic Motivation: In addition to Linden dollar earnings, it may also increase
participation to track and publicly record the highest earnings per course offering. One could create a ‘wall of fame’
within TerraEconomicus that includes the earnings, a photo of the avatar, and the avatar name.

Self-Regulated Learning, Multiple Indicators: The class syllabus and a more explicit calendar could be
posted in TerraEconomicus for persistent public viewing. The calendar can include class date, activities for that
session, in-world/real-world location, and assignments due that session. Since participation is in part measured
through class attendance, this information could be publicly posted using avatar names for anonymity (albeit
anonymity may be questionable in a small class environment).

CATS as a Design and Evaluation Tool

In the Economics hybrid course, the 2D online simulations were found to support the least number of
cognitive affordances based on CATS with the discourse/dialogic category being markedly absent suggesting that
other learning technologies are needed to evoke additional cognitive affordances. The classroom and virtual world
experiences provided nearly the same degree of cognitive affordances but in different categories of CATS.
Specifically, Second Life provided ample experiential learning and learn by doing while the classroom experience
was rich in supporting discourse/dialogic learning.

CATS allows the instructor or instructional designer to examine the cognitive affordances of a TSLE by
observing and analyzing the extent to which each cognitive affordance is being engendered or invoked. The goal is
to improve the cognitive design of a TSLE in order to support purposeful and meaningful learner actions and
learning interactions. By better understanding the cognitive affordances of a learning technology, instructors and
instructional designers can produce more effective student centered instructional designs.
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This exploratory research revealed that CATS has the potential to become a highly effective tool for
understanding the cognitive affordances of a learning technology and assisting faculty in purposively and
intentionally taking advantage of these affordances to develop effective, engaging, and enriching TSLE. This has
implications to all faculty, instructional designers, and e-learning developers and administrators involved in using
learning technologies to support the design and delivery of instruction. Specifically, this research revealed that
CATS can be used to:

1. Evaluate/analyze the cognitive affordances of a technology supported learning environment

2. Purposively increase the cognitive affordances of a TSLE

3. Address cognitive affordances as a dimension of instructional design

4. Design instructional strategies and learning activities that align with the cognitive affordances of a

particular learning technology

5. Train faculty and instructional designers to effectively integrate technology into the teaching and

learning process and enrich student learning experiences

Further research is needed to evaluate the validity and reliability of CATS as a design and evaluation
instrument. Specifically, content and construct validity will be examined by re-examining the literature on
affordance-based design and applying CATS to a range of learning technologies in a variety of educational settings
and using interrater reliability for each instance.
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Training for Library Site Supervisors
The Significance of Mentorship

Kaye Dotson

Abstract

This study examines an integral component of the online facilitated internship. Online education is
increasingly prevalent in graduate schools of teacher education. The program under review by the researchers is
completely online and is based on goals and objectives established by the Department of Library Science (DLS)
faculty through the curriculum development process. This study was initiated to gather data to improve the
program’s clinical experience, the professional internship that is facilitated online. Technology played a strong role
in this study, which focuses upon the need for support of site supervisors by university programs, as the program
under review is offered entirely online.

Introduction

Distance learning is rapidly becoming the mode of choice for delivering education and instruction. The
physical presence of the teacher or professor may not be possible, therefore it is important to ensure quality of the
overall course. Specific components of programs require close examination. The clinical experience, particularly, as
the crucial link between theory and practice, is perhaps the most difficult program component to supervise and
facilitate in an online environment and the need for examination of aspects of the online facilitated internship is
clear. The internship, as the clinical experience, offers a culminating opportunity to put into practice the theory
learned in coursework, as well as an avenue to experience professional work while continuing to have access to
academic support. Funding may not be available to support faculty travel for field placements, but still an
environment conducive to training, modeling, and nurturing the pre-service librarian is required. It is critical that the
graduate school internship unambiguously prepare future professionals for the impact of evolving professional
responsibilities and the impact of the on-site supervisor is critical. Particular attention and effort are required to
maintain contact and support with and for site supervisors who are working in distant schools and sites.

The goal of this study was to understand the perspectives of supervisors who have experienced an online
supported internship. Understanding the perceptions of site supervisors as integral participants in the internships,
and making advantageous use of the technology available today is essential for continuing program improvement.
An online survey was designed and distributed to site supervisors who had previously served a library science
program in an online facilitated internship for the purpose of gathering perspectives of librarian site supervisors.

Context

The program under review is part of the College of Education at East Carolina University and is one of the
38 AASL/NCATE endorsed school library programs throughout the US. The Library Science program, approved by
North Carolina’s Department of Public Instruction, is completely online and is based on goals and objectives
established by the Department of Library & Information Science (DLIS) faculty through the curriculum
development process. This process evolved through systematic planning by the DLIS Curriculum Committee in
response to requirements for licensure from the state Department of Public Instruction (DPI) and the Standards for
Initial Preparation of School Librarians designed by ALA/American Association of School Librarians (AASL).
Based on the program goals and objectives, the curriculum addresses the theory, principles, values and practices
necessary for MLS students to succeed in their professional library careers. The MLS program fosters curricular
goals and objectives through a variety of educational experiences, culminating in the capstone clinical experience,
the professional internship. The internship is a crucial, culminating link between theory and practice and depends
heavily upon the expertise of on-site supervisors.

Research Questions

The main purpose of this study was to examine the perceptions of site supervisors regarding the roles and
responsibilities of those serving interns in the field. The research questions were formulated as:
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1.  What were site supervisors’ perceptions regarding predisposing, enabling, and reinforcing
domains for the online facilitated internship program?

2. Were there significant relationships between the three domains and the success of the internship
program?

3. What did qualitative data clarify for us regarding the site experience?

Method

A mixed methods design served to collect both quantitative and qualitative data. This study used a 19-item
web-based survey, “Internship Site Supervisor Perceptions Survey” (ISSPS), to gather data. ISSPS included both
open- and closed-ended questions. The ISSPS included 15 closed-ended questions and four open-ended questions in
order to collect data on site supervisors’ perceptions regarding the online facilitated internship program. Four
questions asked participants to report their leadership position, working setting, certified librarian status, and
supervisor status. Ten questions tapping predisposing domain, enabling domain, and reinforcing domain were
measured with a five-point Likert scale (1 = Strongly disagree, 5 = Strongly agree), excepting one question which
asked the length of the internship and used a dichotomous response option.. Data were collected from a pre-
determined population including certified librarians nationally, but predominantly from the southeastern United
States, as this was the area in which most of the interns served. Individuals who have served as site supervisors for
online facilitated internships were invited to participate in the confidential survey. The research population was
accessed through the cooperation of fieldwork supervisors affiliated with the graduate school under review. Site
supervisors included individuals from public schools, including large, small, rural, and urban. Surveys were sent to
site supervisors at the end of each student internship experience. Responses to the survey were examined through the
lenses of situated cognition theory and the Precede-Proceed model.

Table 1: Items used to assess leadership position, working setting, certified
librarian status, and supervisor status of site supervisors

Items |

1. Did you serve as a site supervisor?

2. Are you a certified school librarian?

3. In what setting did you work?

4.  What leadership positions, within your setting, do you hold? Please list
them below. For example, are you serving as a team leader, project leader,

etc.

Table 2: Items used to assess predisposing domain, enabling domain, and
reinforcing domain

Items |

5. Do you feel the length of the internship was adequate as a capstone
experience for preparation for librarianship?

6. The expectations of an internship supervisor were made clear by East
Carolina University’s Department of Library Science.

7. 1 knew who to contact if I had questions about my intern.

8. Ireceived appropriate and timely responses from East Carolina University’s
Department of Library Science regarding any questions I had.
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9. The internship process went smoothly in my opinion.

10. Both the intern and my school/organization gained something of value from
this experience.

11. Based on your experience with our student(s), would you take another
intern from the Department of Library Science at East Carolina University?

12. My role in assessment of my intern's performance was made clear to me.

13. Please list any specific areas you feel our graduate program should focus
upon to prepare you as a site supervisor.

14. Please list any specific challenges to you in your service as a site supervisor.

15. I had necessary skills to mentor my intern in best practices, including
appropriate uses of resources and technologies.

16. I felt comfortable with this experience

17. 1 feel additional preparation for site supervision would have helped me with
this experience

Table 3: Items used to assess open-ended questions on specific areas graduate
internship program should focus for site supervisors’ preparation, necessary
skills and challenges of being a site supervisor, and any comments about
experience with the intern.

Items |

18. Please list any specific skills in the order of importance that you believe our
graduate planning program should focus on to prepare our students for
professional positions

19. Please note any other comments about your experience with the intern that
you would like to share:

Theory

Situated Cognition theory is based upon the perception that learning is constituted through the sharing of
purposeful activity (Brown, Collins, & Duguid, 1989) in the preparation and practice of future school librarians. The
teaching and learning of library science skills in real-life context offers the opportunity for graduate schools to do a
more effective job in the preparation of future professional school librarians (Dequoy & Stefl-Mabry, 2012).
Situated cognition offers a theoretical foundation for examination of the role of the site supervisor for teaching and
learning in the real world context.

This study was further examined through the lens of the Precede-Proceed model. The model has two main
components, the PRECEDE and the PROCEED (Gielen, McDonald, Gary, & Bone, 2008). This is the acronym for
“Predisposing, Reinforcing, and Enabling Constructs in Educational/Environmental Diagnosis and Evaluation.”
Those constructs are factors that influence the behavior change process. Predisposing factors include individuals’
knowledge, skills, beliefs, etc. Reinforcing factors are those rewards or incentives that motivate people to continue
existing behaviors, such as vicarious reinforcement, peer influence, etc. Enabling factors include programs, services,
policies, resources, etc. Site supervisors’ perceptions of their roles, responsibilities, and online facilitated internship
programs can be classified into three domains: predisposing, reinforcing, or enabling. As these domains have direct
and indirect effect on the success of internship programs they were under review in this study.
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Findings

Of the survey participants 42% served in primary schools, 24% served in intermediate schools, while 32%
served in secondary school settings. Leadership positions held by participants included principal, committee chair,
manager, team leader, director, school improvement team member, etc.

The length of the internship was satisfactory to 89% of participants. In regard to the clarity of expectations
84% agreed that expectations were made clear to them by the university supervisor. Site supervisors reported only
59% reported receiving appropriate and timely responses to questions. However, it may be noted, that 40% indicated
neither agreement nor disagreement in this area. 92% indicated that the internship, overall, proceeded smoothly.
Site supervisors reported, overwhelmingly, that they had gained something from the experience with 93% reporting
agreement or strong agreement in response to that question

The analyses of open-ended responses yielded six themes grouped in predisposing, enabling, and
reinforcing domains: technology skills, collaboration/communication skills, direct contact, adequate information,
time, and positive feedback. When asked about any specific area the graduate program should focus upon to better
prepare site supervisors, respondents focused on two themes: direct contact from the university with the site
supervisors sharing adequate information about roles, expectations, internship design; and expectations and
guidance regarding the time commitment of interns. For example, one stated, “I would recommend direct contact
with the site supervisor as to role and expectations of the program.” The response also implied that additional
information was needed by the site supervisor. As another participant explained, “information prior to the beginning
of the internship would have been helpful: what to expect, how many hours, what types of items was the intern
expected to perform within the internship time period.”

Conclusions

The results of this study pointed to responsive program improvement for graduate educators to enhance
support of on-site supervisors and interns in order to strengthen the online facilitated internship and to impact
positively upon the profession. In general, the current study points to the need for development of a site supervisor
training program to help prepare future site supervisors for the expectations of the role and to enhance
communication between university program and internship site supervisor. To professionalize and support the on-
site supervisor more effectively, ongoing professional networking opportunities are strongly recommended. These
experiences will help with role preparation, evaluation of the intern, and understanding of the program. A
mandatory prerequisite for site supervisor training would assist in the development of a sustainable pool of well-
prepared, skilled site supervisors. The significance of this essential role should not be overlooked. It is
recommended that site supervisor training be developed, implemented and followed by longitudinal research aimed
at following and observing site supervision for program improvement. Researchers for this study are currently
responding to results of the study by developing a proposal for a program to provide training for site supervisors
based upon data from this study. The findings of this study will lead to the updating of guidelines for on-site
supervisors for the program under review. Future plans towards these goals will be further discussed in the
presentation session.
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Abstract

This paper describes the distance learning research activities and findings of a team involved in the 4-VA initiative.
This initiative, sponsored by the State of Virginia, is designed to foster meaningful collaborations among four
institutions with potential to “work together and, as a result, achieve more” (http://www.4-va.org). The researchers
forged new ground by initiating a study of STEM learning spaces and inter-institutional collaboration. Findings led
to meaningful and practical recommendations.

Background

This paper describes the distance learning research activities and findings of a team involved in the 4-VA
initiative. The initiative, sponsored by the State of Virginia, is designed to foster meaningful collaborations among
four institutions with potential to “work together and, as a result, achieve more” (http://www.4-va.org). Participating
institutions are George Mason University, James Madison University (JMU), University of Virginia and Virginia
Polytechnic Institute and State University (Virginia Tech). The mission is to make instruction more accessible and
cost effective; to foster research competitiveness; and to develop courses and programs that lead to student success
in Science, Technology, Engineering and Mathematics. 4-VA has many parts including but not limited to
collaborative course design and development, and collaborative research among faculty at participating universities.

Distance learning is a key area of concern for those involved in the 4-VA initiative since inter-institutional
collaboration requires effective remote connections and interoperability. Each of the four participating institutions
uses Cisco TelePresence systems that are connected to the National LamdaRail. The initiative has evolved beyond
the constraints of a standard TelePresence room, though. To support meaningful distance collaborations in a more
distributed space for STEM students and faculty is the core context of this study.

Problem

At participating institutions, faculty in Science, Technology, Engineering and Mathematics (STEM) were
invited to use state-of-the-art TelePresence spaces for inter-institutional course delivery. In these rooms, instructors
and students appear on large screens in the front while presentations are shown on adjacent monitors. The virtual
shared space is designed to simulate the same physical space; for example, monitors are wide and positioned at table
level, cameras are microphone activated, and lighting is consistent at each site. Unfortunately the room
configuration, where seating and microphones are fixed, limits teaching and learning activities in student-centered
labs in STEM content areas. In these areas, “problem-based learning (PBL) offers a viable method for teaching
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inquiries” (Mong & Ertmer, 2013, p.16). Instructors facilitate the learning process and scaffold experiences to foster
inquiry and discovery among students in authentic contexts.

Faculty at one of the universities identified an alternate lab space for STEM course delivery. However, the
room was unfurnished and without tools to foster best practices. There was no intentional design for STEM learning.
The design challenges involved the optimal utilization of physical space as well as the virtual space, and the
compatibility of technologies, strategies and design decisions employed by the collaborative institutions.

Purpose

The purposes of this applied research study included: (1) understand the theoretical and pedagogical nature
of teaching and learning in the postsecondary STEM classroom and laboratory; (2) investigate the design of learning
spaces that support innovative practices for STEM collaborations at distance; and (3) inform meaningful
recommendations for equipment purchase and room redesign as part of the 4-VA grant initiative involving
collaborative learning spaces at participating institutions in the State of Virginia.

According to Hannafin and Land (1997), "All learning environments, explicitly or tacitly, reflect
underlying beliefs about how knowledge is acquired and used” (p. 172). The researchers interpreted results of this
study to propose an intentional design for the learning environment while keeping in mind that “The character of
[learning] space is defined by a total experience; it is the combination of physical design and behavioral norms—
and, more recently, technology interfaces—that define place” (Milne, 2006, 11.8).

Methods

The research was intended to answer the following questions: (1) how is teaching and learning currently
conducted in STEM lab spaces? and (2) how can an existing STEM learning space be redesigned to promote student-
centered approaches, interactivity, and effective distant collaboration with another institution? After conducting a
literature review in this area, the investigators designed an applied study approved by the Institutional Review Board.
Following the protocol, in addition to administering a STEM faculty questionnaire, interviews and focus group sessions,
the researchers observed and tested existing systems and technologies at the local site and at a partnering institution.

The 4-V A Director identified twenty STEM faculty whom the researchers invited to participate in this
study. Two participated in the online questionnaire. Data from the questionnaire were used to generate additional
questions for the semi-structured interview and focus group protocols. Five participated in an interview or focus
group session. The participants were faculty in Engineering, Physics and Computer Science departments. Because
participants represented a variety of STEM disciplines and had extensive experience in the field and at the
institution, researchers were able to gain meaningful insights into the STEM lab needs and best practices.

To understand existing systems, technologies and models, the researchers visited several local sites in
addition to a model classroom at the remote site. They observed courses in the existing TelePresence rooms and
connected to the TelePresence server from various campus locations using Cisco Jabber on a variety of devices.
Remote connection to the server could allow the STEM lab access to the LambdaRail network. They visited a
Center for the Performing Arts that offered state-of-the-art audio and acoustics systems in addition to a technique for
routing sound from one room to another, which could prove useful for connecting the available lab to a nearby
classroom to extend the learning space. At a football stadium control room the researchers observed a 360-degree
camera zoom from atop one scoreboard to a close-up view of a blade of turf grass at the far end of the field. The
flexibility and power of the camera could be useful in a lab space where students would work in a distributed
manner throughout the room, with small and large objects. To consider alternative projection methods in the lab, the
researchers visited Science on a Sphere where projectors around the room cast an image on a sphere in the center of
the room rather than on an outer wall. This, again, could offer useful viewing space in a distributed room. Finally,
the researchers visited a Scale-UP (Student-centered Active Learning Environment with Upside-down Pedagogies)
classroom at a partnering institution. The strength of this model is that students work collaboratively with one
another and with the instructor in an active, student-centered space.

The researchers were expected to report findings to administrators on campus. To do so, findings would
need to be interpreted and translated into collaborative technologies, practical techniques and configurations for
implementation. The team identified and tested on-site and at a distance with faculty at all 4-VA institutions, a wide
range of potential software and hardware solutions including but not limited to Beam (suitabletechnologies.com)
remote presence system, the Double (doublerobotics.com) mobile telepresence robot, Kubi (revolverobotics.com)
robotic telepresence mounts, Zoom (zoom.us) cloud videoconferencing solutions, Panasonic Toughbooks and Apple
iPads using various apps.
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Analysis

The researchers organized the qualitative data into 4 themes that emerged during data collection: (1) non-
pedagogical needs, (2) pedagogical needs, (3) collaboration and (4) problems. Then, they reviewed notes line-by-
line to be sure each line was addressed in the initial recommendations. They combined and reduced
recommendations to avoid redundancies, marked redundancies as areas of emphasis, and continued this process until
all notes were combined and reduced. They matched non-pedagogical, pedagogical and collaboration needs with the
features and affordances of technologies they observed and tested with attention to technologies, configurations and
techniques that might solve identified problems.

Findings and Interpretations

The researchers incorporated all findings and preliminary recommendations from the data collection
process into a solution-oriented presentation that drew clear connections among the background, methods, outcomes
and preliminary recommendations for STEM lab redesign at the local site. They matched technological solutions to
identified needs, problems and potential collaborative activities; and presented preliminary recommendations to
administrators and staff in classroom services, computing, networking, instructional technologies and the 4-VA
initiative. Findings responded directly to the research questions. Key findings related to videoconferencing, lab
space, projection and display, computing and mobile devices.

Videoconferencing

Any videoconferencing solution should allow for two-way interactive audio and video as well as remote
camera and screen sharing. It should be able to clearly capture small objects like computer board wiring, as well as
large and mobile objects like workstations and robots on the floor and in the air. The solution would need to capture
objects from multiple angles. Faculty and students would use the solution to connect to community members, public
schools and other universities via individual and group videoconferencing strategies. They would need to share
screens on mobile laptops and other devices, and display information using wireless projection from any location in
the room. Remote instructor and students would need to feel connected as if they were together in the same
classroom. After extensive testing, Beam was proposed as a solution for creating a sense of presence between
remote instructor and students. With Beam the instructor can virtually navigate the room, look over students’
shoulders, and offer immediate feedback and input, engaging in real-time conversations with students. For station
top display, the researchers recommended Kubi, a robotic mount that can tilt, pan and elevate any tablet. A remote
or local instructor can control Kubi from a mobile device. Mounted on a workstation, one Kubi with mobile device
and an application like Zoom.us can pan and tilt to display tabletop work and facilitate student remote
videoconferencing from the workspace. One might use a mobile device to display small and large objects. iPads are
suggested for high-quality visuals and collaboration while ToughPads are suggested for rugged use and some
productivity.

Lab Space

The physical lab space will be shared among Science, Technology, and Engineering and Mathematics
faculty. It measures 26’ wide x 32 long, which should be spacious enough for workstations, large bikes, and small
and large robots that maneuver the floor and air space. Furniture should be flexible and movable where tables can
fold and be moved against the wall, or combined to create larger workspace areas. The lab space in this study should
accommodate 20-25 students at most. Each student workstation would accommodate two students, requiring a
power supply with four to five retractable outlets pulled from the ceiling to support the movement of flexible
furniture in the room. If using monitors or mobile devices for display, adjustable mounts could be added to the
workstations.

Projection and Display

In this case, an effective configuration for projection and display would enable instructor and student work
to be broadcast without requiring a ‘front’ to the room. A ceiling projector that swivels could project on any wall.
Technologies like LeapMotion would allow for swiping from mobile device to a shared display. The features of
tools that support augmented reality like zSpace (http://zspace.com/solutions/education/) and Google Glass
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(http://www.google.com/glass/start/) or a competitor would add perspective and mobility in the distributed lab
space.

Computing and Mobile Devices

The use of mobile devices could solve very practical problems of navigating the physical space and sharing
information in the virtual space. With students in control of the mobile device camera and other features, capturing
visuals from various angles and in an authentic context is manageable and meaningful. Faculty participants wanted
to explore discipline-specific software to help students move from concrete ideas to abstractions that may be
difficult to grasp otherwise. They wanted to use Cloud computing for subjects involving GIS activities, for example,
where students collect and report data from the field, and hoped to become more environmentally friendly by
incorporating digital notebooks rather than requiring printed materials.

Conclusion

The purpose of this study was to address complex issues of inter-institutional collaboration in STEM
content areas. Underlying the findings and recommendations were theoretical and pedagogical foundations for the
design of student-centered learning environments. Because the lab work is distributed, flexible and connected to a
remote site, key solutions related to the design of the lab space, its furniture and configuration, and to mobile
solutions for videoconferencing, display and computing. While conceptual in nature, preliminary recommendations
for the collaborative offer worthy solutions to identified needs and problems. Further research is needed after
implementation, to understand the learning experience in this environment.
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Abstract

This paper captures the experience of an international team of novice instructional designers who were
united through a service-learning cognitive apprenticeship. The team developed a series of online modules for a
client that provides instructional resources to assist international non-profit organizations serving the development
sector. The AECT’s call for submissions to the AECT IAP Distance Education Best Practice Award provided an
opportunity for team members to reflect on their development as instructional design practitioners in the face of real-
world challenges. Best practice strategies for employing a cognitive apprenticeship model and leveraging team
diversity in order to navigate the ill-structured nature of real-world instructional design are provided.

Introduction

Pairing service-learning with a cognitive apprenticeship (CA) model of instruction can strengthen
communities, enrich disciplinary learning (Bringle & Hatcher, 1996; Jundt, 2010), and breathe “new dignity” into
scholarship (Boyer, 1994, p. A48). Service-learning, a pedagogical approach that integrates academic and
community-based learning, provides an authentic context for student engagement (Jundt, 2010), “promotes theory-
practice connections, enhances student motivation and retention, utilizes cross-disciplinary perspectives, and
develops workplace skills” (Zlotkowski & Saltmarsh, 2004, p. 42). Similarly, through CA, students are enculturated
“into authentic practices through activity and social interaction” (Brown, Collins, & Duguid, 1989, p. 37) in which
the invisible thinking of experts becomes more visible to novices (Collins, Brown & Holum, 1991).

An instructor led service-learning CA supports the development of novice instructional designers and
encourages the “integration of the intellectual and the moral in [preparing students] for the many roles of the scholar
— discovery and synthesis, teaching and service” (Shulman, 2008, p. x). As such, in addition to sharing the
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pedagogical benefits and strategies of a CA model, the team seeks to encourage universities to refocus on the
original mission of contributing to a broader community by supporting student scholarship through service-learning
(Kezar, Chambers, & Buckhard, 2005).

Serving Non-Profit Organizations in the Development Sector

This service-learning project was completed at a distance for a client that provides instructional resources
to assist over 80 international non-profit member organizations in the development and relief sector build staff
capacity. Seeking “to improve the lives of the world’s poor and marginalized communities,” the Seattle based client
partnered with graduate students enrolled in a Professional Instructional Design course in Virginia to design and
develop e-learning modules to prepare learners for the Project Management in Development (PMD Pro) Level 1
Certification examination (LINGOs, 2012). The instructional content included the following:

e  Module 1: Introduction to Project Management
Module 2: Project Identification and Design
Module 3: Project Set Up
Module 4: Project Planning
Module 5: Project Implementation
Module 6: Project Monitoring, Evaluation and Control
Module 7: End of Project Transition

The students were directed to develop five of the seven modules, with the remaining modules (Module 3:
Project Set Up and Module 7: End of Project Transition) to be developed later that year. Target learners for the self-
directed e-learning training modules are diverse, and include males and females aged 20 to 55 years old who speak a
range of arterial languages and may have multi-lingual abilities. They serve as volunteers or employees for non-
profit organizations located in developed and developing countries and possess varying levels of project
management skills. They have the ability to perform basic computer functions including getting on the Internet and
using basic office productivity software and hardware.

There were many challenges to consider in preparing to deliver instruction to the target learners. Many lack
or have intermittent Internet access, speak indigenous languages or require that instruction be localized before
release. To overcome these challenges, the client deploys instruction in multiple delivery modes including self-led
e-learning, blended, and face-to-face. Content is made accessible at a designated online site, the member
organization’s local server or on compact disc. Member organizations have access to instructional source files to
support customization.

Developing Instructional Design Practitioners Through a Cognitive Apprenticeship

One of the hallmarks of this project was the instructor’s ability to lead the class through CA, a model of
instruction which requires extensive planning and is best suited for complex, ill-defined tasks (Casey, 1996; Collins,
Brown & Holum, 1991; Darabi, 2005; Driscoll, 2005; Farmer, Buckmaster, & LeGrand, 1992; Ghefaili, 2003;
Herrington & Oliver, 2000). CA ties the learner and expert in a mutually dependent relationship and emphasizes a
community of practice in which one becomes part of the process of negotiating meaning (Wenger, 2010). Therefore,
the instructor is not expected to play the role of ‘expert’ all the time. This project was ideal for the CA model as the
class activities evolved based on interactions with a real client and the instructor acted as facilitator.

The CA model consists of four overarching components: content, sequencing, method, and sociology
(Collins, Brown & Holum, 1991). Content addresses the types of content needed for expertise, ranging from domain
specific concepts and procedures to metacognitive control strategies which direct decision making though processes.
Sequencing relates to ordering instruction to support the greatest level of understanding and includes such strategies
as addressing the general before the specific, gradually increasing the level of complexity and varying the types of
application tasks. The most popular CA component is method which addresses techniques for expertise development
such as modeling, coaching and scaffolding. Sociology addresses the social aspects of learning such as
contextualized or situated learning which allow learners to set their own goals and create a sense of community
through cooperation. Content, method, sequencing and sociology components all work together to create a
successful CA program.

Domain specific content was developed through teacher led and self-directed instruction regarding ID
project management principles. In addition, as a prerequisite to the course students were required to take courses in
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foundational ID principles and applied theories. Heuristics were developed during domain specific instruction where
the instructor modeled through authentic examples and student collaboration. The project was sequenced from the
general to the specific and students were immersed in domain specific content before meeting with the client.

The instructor modeled instructional design best practices throughout the course. Examples are described in
more detail in subsequent sections of the paper and included transitioning from instructor to student directed
meetings and asking questions rather than simply providing answers. Both strategies allowed the students to develop
skills while simultaneously building confidence.

Intrinsic motivation, which falls under the sociology category, was integrated very early in the course as
learners were asked to complete a strengths and interest survey created by the instructor and responses were used to
place students in diverse module groups as well as provide students with opportunities to develop their desired skill
set. All team members developed instructional design storyboards and turned them into the instructor for individual
feedback. The instructor led a team discussion so best practices could be identified and incorporated into all the
modules. This process inspired team members to actively contribute.

The sections to follow offer a brief account of a CA model put to practice. Specific strategies that the
instructor employed to support the development of the team’s project management and instructional design skills are
provided.

Development of Project Management Skills

Poorly structured communication guidelines can impact a virtual team’s success and instructors are advised
to implement formal processes (Dittman, Hawkes, Deokar, & Sarnikar, 2010). During the first semester, a Matrix
Project Team Structure was created with each team member assigned responsibility for a specific function within a
specific module team (see Figure 1). The 15 team members are represented as circles in the matrix below. During
class students spent time in both functional (Project Manager, Designer, Developer) and module (1, 2, 4, 5, 6)
meetings.

e-Learning Module

Module 1: Module 2: Module 4: Module 5: Module 6:
Introduction Design Planning Implementation Monitoring
Project
) e 0 0 e O
Manager U/ / \ \ \
5
T | Designer ) () ) () ( )
5 \/ \/ \ \ \
=
Developer 0 ) ) 0 O
) ) 4 ) 4 ) 4

Figure 1: Matrix Project Team Structure

The first semester was spent developing content knowledge. Every week for the first two months, students
read chapters from an instructional design project management textbook and reflected on lessons learned.
Simultaneously, they applied the readings to develop project management documentation through the support of job
aids and student brainstorming sessions. The first client deliverable was the Project Proposal which was organized
by the Project Management Functional Team. Similarly, the Design Teams and Development Teams were busy
reviewing course content, developing instructional strategies and learning new software. Additional documentation
developed by the student teams included a Communication Plan, Deliverable Review Form, Meeting Agenda
Template and Status Report Template. A MS SharePoint site was developed to share digital assets and archive
working drafts. The Status Report served as a critical communication tool between each team member and the
instructor. Reports were turned in on a weekly basis and included tasks, hours, challenges and goals attainment. The
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reports supported the instructor in assessing the student’s development and team contribution and she met with team
members privately to provide individualized guidance.

In the beginning, the instructor required the team to hold weekly client videoconferences via Skype. The
team also shared profile pictures and bios with the client to support working relationships. Initially, the instructor
modeled client relations. After each meeting students were asked to reflect on the lessons learned, articulate their
understanding, and brainstorm ways of moving forward. In this case the complexity of the task that students had to
undertake increased. As the class progressed students were scaffolded to manage meetings on their own.

Resources to support authentic learning are often a challenge for CA application (Collins, Brown, &
Holum, 1991; Ghefaili, 2003). This was not experienced by the team because the client’s sponsors granted team
members access to Articulate Studio software and eLearning Art digital assets free of charge.

The team experienced some of the challenges of real-world instructional design as they became challenged
in grasping the content, aligning over 100 learning objectives and associated assessments with modules while
simultaneously developing instructional strategies. The instructor revised the course on multiple occasions during
the semester as the deliverable schedule changed. Despite these setbacks, the community grew stronger as the team
members helped each other manage the project complexities.

When it became evident that the final delivery schedule was not feasible, the instructor again revised the
course requirements to support the successful completion of the course. Each team member developed a storyboard
for his or her assigned module and the instructor lead a class discussion to reveal best practices. Each module team
fully developed a prototype of at least a third of the instructional content and developed an informal peer formative
evaluation of their module. The instructional strategies and graphic designs varied greatly among modules. This
served as a powerful lessons learned for the team as it revealed the many ways which similar instructional content
could be approached, and also the risks of creating a disjointed instructional course if similar practices are not
employed across modules. The team celebrated the delivery of the prototypes to the client.

The instructor negotiated with the client to extend the project into spring semester and seven of the original
team members were able to return. An additional graduate student had heard about the course and persuaded the
instructor to allow her to join. The student read the entire textbook over the winter break to gain domain specific
knowledge, and in doing so demonstrated her commitment to the team. Over the break, the client reviewed the
prototypes, selected favorite instructional elements, and shared his preferences with the team at the kick-off meeting.

The instructor created a Revised Project Structure based on the number of students and a desire to allow
each team member the opportunity to perform all instructional design functions (see Figure 2). Two modules were to
be developed by individuals, while the other three were developed by teams of two.

e-Learning Module

Module 1: Module 2: Module 4: Module 5: Module 6:
Introduction Design Planning Implementation Monitoring
Project
Manager
[
- .
o Designer ~\ 0\
E \ 4
=~ O O
Developer

Figure 2: Revised Project Team Structure

At the beginning of the spring semester the team worked together to simplify everything which would not
sacrifice the quality of the client deliverable. This is evidenced by the deletion of the MS SharePoint site from the
fall semester which had at the original request of the team included many layers of access rights intended to keep
working documents private until the teams were ready to share. During the spring semester, a Google Site was
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developed in which all team members could share digital assets, fonts, prototypes, and templates. Through
notification settings, the Google Site also served as the team’s technical hotline and any member posting a question
could confidently expect a response within minutes or hours. The site became the repository for all project files
including the schedule, proposal, communication plan and archived technical support. The team members used Jing
and Camtasia to record and share technical advice. The development of the project site was a testament to the team’s
work experiences. One team member well trained in international instructional design project management quickly
deployed the site for the team. Over time the team members became trusted friends invested in the team’s successful
delivery of all modules rather than individuals focused on grades.

In CA learners are required to be more engaged in the subject matter and for longer times which may pose
some challenges. The time constraint was successfully overcome during the spring semester by meeting less
frequently because the CA foundational content had already been developed. The instructor’s flexibility and comfort
with ambiguity helped to prevent learners from becoming frustrated. The motivation of the service component led
students to dedicate long hours to the project between meetings. While not required to do so, over the course of the
semester the team chose to meet more often to share tips and maintain consistency while the instructor offered
assistance. Multiple peer reviews served to identify errors and recognize exemplary practices that could be emulated
in other modules. The team members began to model the instructor’s approach to feedback by asking each other
questions rather than offering authoritative advice.

Application of ID Principles in an Authentic Context

To maintain nimble practices, the team employed a spiral instructional design model guided by iterative
cycles (Cennamo & Kalk, 2005). Cennamo and Kalk’s (2005) spiral model combines five stages of instructional
design (define, design, demonstrate, develop and deliver) in a non-linear fashion. As the project moved through the
spiral, the team revisited key elements (learner, outcomes, activities, assessment and evaluation) and refined the
approach with every rotation. This approach is similar to rapid prototyping models in that it led the team from a low
fidelity to a high fidelity product. This process allowed the team to revisit previous stages while concurrently
moving forward and several rounds of the entire design process were completed before final delivery. However, the
team soon realized through observation and reflection that the process was not as tidy in practice.

Recall that during the first semester, module groups were given the autonomy to develop their own themes
using a basic framework provided by the client, however during the second semester this approach was revamped
for a more successful approach of a unified theme throughout the entire e-Learning course. The strongest features of
each prototype were combined into templates that provided the development teams with both a consistent structure
across modules and flexibility within modules. Consistent introductory screens were designed by a team member
and applied to all modules (see Figure 3). A navigation map containing learning objectives was included at the
beginning of every module and content chunk to guide the learner through the journey. A comparison of the same
screen from the prototype and the final version reflects the development of the team’s skills (see Figure 4).

This experience provided a very good model of what was required to successfully manage an ID project in
the real world. The instructor had the challenge of delivering an outcome to a client while at the same time ensuring
that students were developing the necessary skillsets and all this had to be done in the confines of the allotted course
period. It was obvious that to employ the CA framework one has to be flexible and comfortable with some level of
chaos and ambiguity.
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Maria's team has been very busy!

As part of the Project Identification and Design Phase of the PMD Pro
project life cycle, the team collected and analyzed data to ensure that
they're doing the right project. They also developed a logical framework
to help plan, monitor, and evaluate the project throughout its life cycle.
As part of the Project Set Up Phase,, the team received stakeholder

approval for the project proposal, and officially launched the effort with
the project charter. Let's join Maria as she begins the Planning Phase.

At this point you have learned the skills to navigate the first three
phases of the life of a development project. Now, itis time to
explore the project implementation phase.

Are you ready to begin?
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Maria and her project team have experienced the main phases of the project
management process. They worked on the identification and design of the
project, project setup and planning, and project implementation.

Maria is now ready to learn about the Project Monitoring, Evaluation and
Control phase, which actually takes place throughout the entire life of the
project.
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Figure 3: Consistency of Introductory Screen Design
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For the Project Identification and Design module,
You are invited to take a journeyto rejoin Maria and her
team as they seek to meet challenges faced by the Delta
River Municipality.

Are you ready to join them on this journey?
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Figure 4: Content Chunk Introductory Screen from Prototype and Final Delivery

Practice was incorporated to reinforce learning and relevant feedback was provided. Learner practice
prototypes were bland in design and reflected an intimidating testing environment (see Figure 5). As a result of
guidance from the instructor, learner practice was redesigned with colorful graphics, friendly feedback and an

opportunity to try again (see Figure 6).
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Figure 5: Learner Practice Prototype

426



Can you select the appropriate Type of Need
so that it correctly aligns to the
explanation Maria has provided?

Compares a situation to expert standards

Compares the current situation with that of others
Reveals the dreams and 'wants' of a community
Inferred by observing actions of the community members

SUBMIT NEXT 1>

Module @ PMD Pro

We have covered a lot of
information.

Would you like to try the practice
scenario again?

Compares a situation to expert standards: Normative Needs

| Nothank-you,1am ready to move on

| ieron g ]

Compares the current situation with that of others: Comparative Needs
Reveals the dreams and 'wants' of a community: Felt Needs

Inferred by observing actions of the community members: Expressed Needs

D - ---

Figure 6: Learner Practice Final Delivery

Case studies contextualized for the international non-profit sector supported the learning and the navigation
allowed the learners to explore rather than be restricted to a linear process. The instructional content was
reorganized into a storyline intended to replicate real-life experience and model appropriate skills. The character
driven story created a non-threatening environment where learners feel comfortable to express their ideas, take risks
with demanding tasks, and thus enhancing knowledge transferring and problem solving skills (Jonassen &
Hernandez-Serrano, 2002). Character names were selected to represent the diversity of learners and were
consistently applied to all modules with the help of a Character Alignment document (see Figure 7). The main
characters were novice project manager named Maria, and her mentor, Allison.

Capitalizing on the Power of Team Diversity to Serve International Learners
Diverse teams are more likely to possess a broader range of task-relevant knowledge and skills
(Knippenberg, De Dreu, & Homan, 2004) which may lead to innovative solutions (Ancona & Caldwell, 1992). The
team’s cultural diversity supported the development of predominantly international color schemes, images and
language choices, while diversity in skill sets allowed for the formation of functional roles.
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Rele Within Name Within Name as found in /
Module 2: Project Identification and Design ~3
Our Storyline Our Storyline | the Media Assets Snapshot : £ @ PMD Pro

V Introducing Your Team Members \\

Maria

Current Role: Novice Project Manager

Director (supervisor of
the Project Manager Allison Allison
and team members)

Project Manager Maria Maria SRR By
Project Management Experience: 0 years; recently
completed an introductory project management
course taught by Allison

Team Member Bahati Lisa

Allison

Current Role: Health Program Director

Years of service: 12 years
Team Member Cory Cory U

Project Management Experience: 8 years

Let's join them as they discuss a recent project! J

S

INTRODUCTION |

Team Member lan lan

Im;b

Team Member Irene Katie

Team Member Paul Paul

Bob o o Pemalo

Figure 7: Character Alignment

Recall that during the first semester, the team members were assigned into functional and module sub-
teams based on interest and known skills and did not fluctuate from those roles. However during the second
semester a slightly different strategy was employed which greatly impacted team performance. Team members were
assigned to specific module teams based on interest and as team member’s unique skills were revealed during the
semester, new responsibilities were assigned. For example, a team member was responsible for making sure that the
overall storyline flowed smoothly across modules while other team members skilled in graphic design were tasked
with developing the course templates and usage requirements. Another team member designed a navigational map to
identify module learning objectives which was embraced by the team and was given the responsibility of providing
open source screen designs for incorporation into all modules. This strategy served the project well because the team
members were novices and still discovering their unique talents but the flexibility of the structure allowed them to
accept additional responsibilities for which they could successfully fulfill.

Because the modules were to be translated into different languages, the team’s diverse language skills were
an asset to the team. Non-native English speakers brought to the team’s attention the importance of making sure that
text box sizes were big enough to support foreign language translation. Similarly, native English speakers became
responsible for correcting grammar and ensuring consistency of the overall tone of the content. Three team members
were hired by the client after the completion of the course to translate and localize the modules for Latin America,
Haiti and Brazil.

Evidence of Effectiveness

To date, the seven modules have been released in four languages, for a total delivery of 28 modules to 80 of
the client’s member organizations with 200,000 registered learners in 150 countries. Member organization learning
management systems (LMS) are linked directly to the client’s LMS, Moodle. Modules are also accessible free of
charge at http://www.lastmilelearning.org. In May 2013, one of the client’s member organizations shared its
experience with these modules. While the sample is limited (79 learners), the results are favorable with a 97% PMD
Pro 1 Certification Examination pass rate after taking the distance, blended learning course which utilizes the self-
directed modules as a key component, versus a 75% pass rate historically achieved by member organizations
through face-to-face instruction. The learners were trained at 5% of the cost of comparable face-to-face learner
events, and greater diversity in gender and nationality were also reported.

The success of these modules can be attributed to the explicit guidance of the instructor, team spirit of the
class, and extremely cooperative client. Furthermore, after students completed the course, the client employed class
members to develop remaining two e-learning modules, perform quality control, virtually manage volunteer ID
teams, and perform foreign language translation. The CA continued as the students transitioned into the new roles
with the client. The instructor helped to negotiate the student’s consulting contracts, address workload concerns, and
provide project management advice.
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Reflecting on the Cognitive Apprenticeship Experience

Indeed the learning for this project was situated in an authentic context and tapped into the learners’
intrinsic motivations. The instructor served as co-creator and facilitator of the process and product, and a spirited
community of practice blossomed as students worked together to accomplish the completion of five of the PMD Pro
1 modules during the spring semester. The level of team spirit and energy among the students was amazing and can
be attributed to the guidance and level of responsibility that the instructor gave the students as well as the service-
learning nature of the project.

In a project debriefing meeting after the successful delivery of the modules, students stated that, as a result
of the experience, they believed they could confidently seek professional instructional design opportunities and
speak intelligently about the process. Overall they learned how to effectively work with a client and manage the
various components of an instructional design project; how to avoid panicking when things are not going according
to plan, but to re-strategize and focus on the desired outcome. They had a greater understanding of the factors
involved in deciding on the theories that informed the design of instruction.

One team member quietly reflected to another that she believed the characters and storyline in the modules
were actually a microcosm of their ID team. In both tales, the novice found success through the patient mentorship
of a seasoned professional.

While this paper describes the development of an international team of novice instructional designers, the
instructor’s pedagogical approach of a service-learning CA may be readily applied to other contexts. In sharing this
experience with the academic community, the team hopes to inspire other university programs to seek opportunities
for student growth through service to others.
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Introduction

While mobile learning environments have some similar characteristics to computer based and web based
systems, there are unique characteristics of mobile learning environments related to usability and functionality that
will invariably affect the elements in the learning system. Gedik, Hanci-Karademirci, Kursun, and Cagiltay (2012)
identified three categories of issues that are critical in the design of mobile learning: technical and technological
issues related to the type and functions of the mobile device; curricular and pedagogical issues related to the purpose
and strategies of the instruction; and management issues related to communication between design and development
stakeholders. Given these unique characteristics, mobile technologies present an opportunity for scholars and
practitioners to extend the application of instructional design theories and models to a mobile learning environment.

The goal of this research-in-progress is to validate and extend the component display theory (CDT), a
traditional instructional design (ID) theory. Using a formative research approach (Reigeluth & Frick, 1999), which
focuses on improving design theory for instructional practices and processes, the CDT will be used to design a
mobile application within the context of a fully online, faculty development workshop. In this paper, initial research
and thoughts are offered on using the CDT. Specifically, a summary of the CDT, an example of its application, and
initial thoughts from an instructional designer’s perspective on variables that will influence the design of the
instruction are presented.

The following three research questions guide this study:

e How can the CDT be used to guide the design and development of instruction within a mobile learning

environment?

e  What key processes are pertinent to translating ID plans into mobile learning lessons?

e  What are the challenges and issues in designing instruction for a mobile learning environment?

Using CDT to Guide the ID Process

The CDT (Merrill, 1994a) is a micro-level theory that prescribes presentational strategies for instruction
based on the subject matter content (fact, concept, procedure, and principle) and the expected student performance
(remember-general, remember-instance, use, and find). Through prescriptions, the goal of the CDT is to minimize
the over and under generalization of information that may increase errors and difficulty in the transference of
knowledge to the learner. Subsequently, the CDT prescriptions (1994b) have four parameters to guide the design of
instructional strategies:

e Primary presentation: discrete instructional presentation based on two dimensions, content mode

(general or instance) and presentation mode (expository or inquisitory)
e PPF content: elements that should be present in the primary presentation for consistency of content
e Secondary presentation: information, such as mnemonics, feedback, and prerequisite information,
used in addition to the primary presentation to enhance learning by helping the learner process
information or by providing additional context.
e Inter-display relationships: interrelationships between different presentation forms that will affect
how learning will occur. The relationships include the difficulty and randomness of presentations as
well as learner control in the instructional system.
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The parameters offer explicit strategies and identification of instructional components that can make
instruction more effective for knowledge transference. As a result, this framework makes the CDT attractive for
designing instruction for a mobile learning environment, where the combination of discrete learning objects and
learner/facilitator/content interactions is used for instruction in a learner-controlled environment.

Example of Use

For educators, applying copyright law and the principle of fair use in a digital learning environment can be
complex and confusing. So, for faculty development at a two-campus, community college district, a lesson on
copyright and fair use is being designed and will be delivered via a mobile application. The goal of this lesson is to
explain the concept and principles of copyright law and how educators can identify and discriminate among various
exemptions and limitations including, fair use, Digital Millennium Copyright Act (DMCA), The Technology,
Education, and Copyright Harmonization Act (TEACH Act), and public domain.

What follows is a design draft for the first module (Figure 1). The CDT is used to write the workshop
objectives, based on the performance objective and subject content, and to identify the relevant instructional
prescriptions. Based on the prescription, instructional strategies are developed, including how new information and
examples are presented, what types of instructional support tools are needed, the types and quantity of practice and
assessment items, and how feedback should be given to the learner. The complete prescription for the first module
is presented and the instructional strategy summary identifies how each component is implemented.

Module Objective: Learners will define copyright law and identify critical attributes.

Instructional strategy summary: Learners are given a contextual situation in which the concept of copyright will
be described. The definitions of copyright law as well as the key attributes that differentiate it from other
intellectual property right, such as trademark and patents, are given (b). The definition is followed by an example
that illustrates the critical attributions for copyright (c). Visual aids will be created to assist learners in remembering
attributions (e, f). At least two different practice scenarios that provide the learner opportunities to identify
attributes and recognize the definition will be offered (d, 1). The practice scenarios will be followed by the correct
answer with explanation (g).

Evaluation: After a short delay, correctly recall definitions and identify at least 4 attributes of copyright law. (j,k)

Additional ID notes: Learners will control the pace and sequence of the presentation through navigational
elements.
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Figure 1: CDT Prescription Rule 5

Performance Level: Remember Generality Content Type: Concept

If S.E.T Attributes Then — Display Parameters

Primary Presentation Form
(a) EG+Eeg+IG.P+IG.P
e  An expository presentation consisting of a generality followed by an example,
and a series of instances where the student responds by stating the definition.

PPF Content

(b) EG = Definition

(c) Eeg (reference example) = Explanation

(d) IG.P = State Definition

e The presentation to the student consists of the name of the concept,
superordinate class to which the concept belongs, a list of the attributes and
values which distinguishes he class from coordinate classes.

e The example presented to the student consists of specific objects, symbols, or
events or representation which illustrates the attribute value of the definition.

e For practice, give the name of concept, paraphrase the attributes and values of
concept and the student will state the definition of the concept.

Secondary Presentation Forms (SPFys)
With EG:
(¢) Mnemonics = yes
e The use of memory aids can be given to assist the learner in remembering.
With Eeg:
(f) Help =yes
e Information added to the content to help the learner relate the instance to the
generality
With IG
(g) Feedback =ca+h
e The correct answer is given as feedback. An expository presentation of the
problem is presented after the student attempt.

Inter-display Relationships
For all:
(h) PPF isolation = yes
(1) Learner control = yes
e The primary presentation form is clearly separated and identified for the
student by auditory or graphic conventions.
e Learners have control over the pace, presentation forms, speed or any other
learning parameters that can be controlled in the environment.
For IG.P practice/performance
(j) Response delay = short
(k) Criterion = high
(1) Number of items = at least two
e Learner may have a short delay in responding to questions.
e Itis expected that learners’ accuracy in responding is high.
e At least two instances are necessary for adequate instruction.

Initial Thoughts

Through initial work with the CDT, two areas of the model deserve future examination as to how it may
affect the design and development of instruction. The first is the element of learner control, which determines
whether the learner or the instructor/system makes decisions about the learning. Learner control is part of the inter-
display relationship parameter in the CDT and is related to how the student determines the number of primary
presentation instances to study, when to receive help, and other strategy decisions (Merrill, 1999a).
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In discussing pedagogical affordance provided by mobile learning, Park (2011) adopts a hierarchical
structure (Figure 2) of the mobile technologies that connects the formal and informal learning environment for
learners. Level 1 focuses on individual learning whereas Level 4 focuses on collaborative learning. The hierarchy
illustrations the range of mobile functions that can give learners the ability to adapt or extend the learning
components, through various navigations, support aids, and interactions, to accommodate his/her own learning style
and preference. For ID practitioners, decisions will need to be made on what types of mobile functions and features
will facilitate appropriate control of the content, interactions between formal and informal networks for the learner,
and how best to integrate control into the environment.

Figure 2: Mobility hierarchy, sample applications, and technological affordances (Park, 2011)

Mobility Hierarchy Sample Applications Technology Affordances
Level 4 Communication & e Real-time chat Communication intensive
Collaboration e  Annotations Group work
e SMS (Simple Messaging System) Synchronous
e  Wireless email
Level 3 Capturing & e Network database
Integrating Data e Data collection/synthesis
e  Mobile library
Level 2 Flexible Physical e Local database
Access e Interactive prompting
e Just-in-time instruction
Level 1 Productivity e (Calendars
e  Scheduling Asynchronous
e Contact information Individual work
e  Grading Content intensive

The second element to further examine is the student, environmental, and task (S.E.T.) attributes that may
put conditional controls on how prescription parameters are implemented. Based on the prescriptions, very little of
the CDT model has been made conditional based on the S.E.T attributes (Merrill, 1994b). Mobile technology offers
self-regulated learning opportunities, and the integration of informal and formal learning experiences. Explicit
conditional controls based on S.E.T attributes may provide additional ways to support learners in a more
personalized learning environment, specifically for the practice presentations, help, feedback, and learner control
parameter elements. These two areas of learner control and S.E.T. attributes will be future examined as the
instruction is developed, with expectations that the CDT model can be adapted to take advantage of mobile
affordances and offer practitioners a framework to design and develop instruction for mobile learning environments.
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Creativity, as a skill, crosses all disciplinary boundaries and is highly valued. Research has shown that
creativity is three times as strong an indicator of lifetime achievement than intelligence [Plucker, 1999]. A large
recent study by IBM also found that creativity is the leading skill needed by executives in today's world. The goal,
with this course and this proposal is to increase the creativity of the entire University.

Massive Open Online Courses are a growing trend in online and distance learning. The courses are free and
open to the public and can attract 100,000 or more learners to each course. Several universities [ e.g. Berkeley, MIT]
have begun to offer MOOCs on their own or through one of numerous hopeful ventures [ Udacity, Coursera, EdX ].
Few if any have developed a sustainable business model and only recently have they begun to charge a course
certification fee. In most cases, no tuition is generated, no credit is offered, and learning is free to the learner. The
percentage of students that complete the courses is small. The University of Minnesota has recently begun the effort
to develop MOOC:s and has recruited faculty willing to re-develop their courses to a MOOC format.

In an atmosphere of increased accountability (and scrutiny of University budgets), one option is to focus
our digital effort on the internal student body and on the potential to develop their creative skills for use in all fields.

The concept is to develop a MOOC-like course that is offered to all entering University students for the
summer prior to their freshman year. This would have an identified target audience of 5500 students and could be
offered as part of their enrollment in the University. The course would be for three credits, as is the current face-to-
face offering. Students who complete the course would be able to receive credit as part of their fall semester
registration, which could be free within the tuition band, and at normal rates above the band. It is a SMOOCH,
which stands for Semi-Massive Open Online Course, Here.

The project involves a course titled Creative Problem Solving. It is a course in the College of Design that
focuses on the development of creativity and problem solving skills that are needed by all students, not just
designers. It is a required course for retail merchandising students, but substantial numbers of students from diverse
majors enroll as well. Creativity, the ability to develop new ideas, applies to any discipline, with current students
from honors, journalism, mechanical engineering, and the business school.

Once operational, the course could be offered each year and could include transfer students, coordinate
campuses, and continuing students at the University. It will also be offered as a regular course throughout the year in
the MOOC format, and would include extensive cross-critique of student projects. It could also serve as a model to
offer elements of a common curriculum or to add benefit to current University students.

There are a number of benefits to this method. First of all, it advances the University's effort to improve the
quality of undergraduate education and graduation rates. Students would be able to accelerate their education or
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lighten the credit load of the shocking first semester. And, in a University charged with the development of new
knowledge, all of our students could be more creative.

Principal aspects of the course

The course involves substantial use of problem based learning; a student project on creativity is due each
session of the course. The course is structured as a series of challenges and problems to be solved, with discussion,
critique and evaluation playing a major role in learning. It is not a lecture course where students are tested on the
presented information; it is a very active learning environment. About 80% of course work is active participation by
the participants including assignments, peer critique, discussion, and in lecture training exercises, and 20% is
traditional information delivery and quizzes.

Much of the course is currently on line in a course management system; all work for the term is collected
online as project images and their written descriptions are easily collected and evaluated online. Quizzes and written
exams can easily be presented in an online format. Discussion and critique could also take place online, with the
current rubric based grading expanded to include peer evaluation.

As part of a research regimen integrated into the course, the development of creativity has been carefully
monitored since it's inception, using of the Torrance Tests of Creative Thinking. Developed at the University in the
late 1950's, these tests provide a good insight into the most salient aspects of creative thinking. In my course,
average measured increases in creativity range from 40% - 70% for the fluency portion of the tests; this is a
measurement of the raw generation of new ideas and corresponds with a 1.5 standard deviation in normalized scores.
In other words, the class on average increases from the 55t percentile to the 92" percentile in measured
creativity. The methods developed in this course will be used to develop the SMOOCH course. [Note that
comparable development in measured creativity does not occur independently through courses in the creative fields.]

At the same time, additional access to and use of more advanced technology will make the course work
exceptionally well, particularly in the area of peer evaluation and critique of online assignments. Most design based
courses are hindered in their translation to a digital environment due to being unable to include student discussion
and feedback to visual artifacts. Using rubric guided peer evaluation will improve the development of learning for
both parties.

Technologically and economically, the project seeks to be sustainable model for online education and one
which provides access to University courses in an economically viable manner. We seek to effectively use our
buildings over the summer; we also need to use other resources such as time, instructors, and digital resources to
take advantage of that time as well. At the same time, during summers, place matters less than during the academic
year; students in California or China can take this course as well as a student in Minneapolis. Or St. Paul.

The course can be expanded using existing technology that is well tested, and the main activity of the
course will occur over the summer when there is less server load than during the academic year. Teaching and
graduate assistants are more available and less expensive over the summer making the operation of the course more
cost effective. And incoming students' schedules are generally more flexible as well; not all will take the course due
to choice, summer work, or other obligations; but it will be a good opportunity for many in the University. As a
result, students will enter the University more engaged and ready to due generative work, to pursue research, and to
develop their own ideas based on their coursework.

The project is supported by the University's Provost and is currently under development. It is expected to
be operational in June, 2014, and the first iteration will be complete in Fall, 2014. We are currently planning on an
enrollment of 1000 students, primarily freshmen.

From the inception of this project, the goal has been to transform the University, through helping students
become more creative, through offering educational opportunities to students at a modest cost, and through
improving the educational experience by helping more students complete their degree programs. The significant
change is the use of MOOC technology to provide greater educational opportunity for University students for
academic credit in a cost effective manner.
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Abstract

This paper is for university faculty in teacher education programs, inservice teachers, and others who
provide training in technology integration for teachers. The focus of the paper is how to select various technologies
for the classroom using instructional development tenets. Additionally, we will provide and explain a guide on
technology tools selection that identifies advantages/disadvantages for each tool and their selection based on
learning outcomes and instructional strategies.

Introduction

Most education programs in U.S. colleges offer courses on technology integration in the classroom. Often
the focus on the functionality and use of various tools (Betrus, 2012). However, key to enhancing preservice
teachers’ understanding is to provide guidance, not only on the capabilities of the technologies, but also application
of basic instructional development (ID) principles (Davidson-Shivers & Hulon, 2013). This paper will extend this
original discussion on ID and technology integration.

Teachers and technology use

Most teachers use technology tools in their classrooms on a daily basis. These technologies may be low-
tech tools, such as pen and paper or worksheets, to high-tech tools, such as blogs and mobile devices (Davidson-
Shivers & Hulon, 2013). Additionally, throughout the U.S., many PK-12 schools made financial investments in
high-tech tools such as laptop computers, interactive whiteboards, e-readers, and so on, for teacher and student use
(Angeli, & Valanides, 2005; Klieger, Ben-Hur, & Bar-Yossef, 2010). Some schools also allow students to bring
their own mobile device and laptop computer for classroom activities. Such tools, just as with other resources, help
teachers’ instructional delivery. Although these tools and initiatives support instructional implementation, they are
only effective in the hands of a skilled and capable teacher (Angeli, & Valanides, 2005). Appropriate use of such
technology, however, needs to be based on sound instructional design principles and skills rather than just on the
features of the technology.

Teacher education and technology training

In most states, standard policy or regulation is for teacher education programs to require at least one course
on technology use in the classroom (Betras, 2012; Gronseth et al. as cited in Foulger, Buss, Wetzel, & Lindsey,
2012; Kleiner, Thomas, & Lewis as cited in Foulger et al., 2012). Currently, faculty in teacher education programs
are tasked with preparing preservice teachers to know and use new and emerging technology tools. However, they
might not be familiar with latest tools available (Betrus, 2012).
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Common practices for selecting technology tools

During most technology integration courses, preservice teachers learn about a variety of new, emerging
technology tools. The course focus often emphasizes functions and capabilities of the technology and how to
manipulate them adequately. In other words, students examine various tools at a basic level (i.e., what it can do and
how to use them). The information tends to be very general and does not provide adequate information on how to
select and critically evaluate tools for a given instructional or teaching situation (Betrus, 2012; Kumar & Vigil,
2011). Because of general information, transfer to actual classroom situations might not occur.

This gap in transfer might exist because teacher education faculty depend on a single, and isolated,
technology course to provide such training and may not model effective integration of technology in their own
courses (Lim, Chai, & Churchill, 2011). It might be further exacerbated by the fact that even though classified as
digital natives, not all college students are familiar with or have access to various technologies (Rasmussen,
Davidson-Shivers, & Savenye, 2011). This lack of technology use makes it difficult for such students to come up to
speed and maintain use of technology.

Even when knowing about various tools, problems may occur when attempting to choose the appropriate
one for a given instructional or learning situation. Carr-Chellman (2011) warned that selecting technology too early
can be a mistake by novice designers; her warning could also be applied to preservice teachers. This difficulty in
selection may be due, in part, to being enamored with the tool’s capabilities and not considering the context in which
it will be used. It might also be due to little to no instruction on ID skills being provided (Davidson-Shivers &
Hulon, 2013; Lim & Chai, 2008).

Providing information on instructional development skills have been shown to be effective for teachers. For
example, Angeli (2005) found that those teachers, both preservice and inservice, who are trained in instructional
development (ID) skills, are more effective at designing and developing lessons that integrate technology.
Additionally, teachers with ID skills tend to demonstrate significantly higher teaching skills than those without such
skills (Aytekin, AbdulAziz, Barakat, & Abdurrahman, (2012).

ID skills for aligning technology with outcomes and strategies

Teachers are currently using technology on a daily basis to increase productivity in the classroom (Larson
& Lockee, 2014). Some examples include using technology for communication (i.e. emails, class newsletters),
grading student work, and using word processing or presentation software to create and share information with
learners. However, when teachers are designing and developing instruction it is important that learning outcomes
and the selection of technology tools are aligned. Instructional designers make technology selections by analyzing
learning outcomes (i.e. goals and objectives), learners, instructional context and content (Davidson-Shivers &
Rasmussen, 2006; Dick & Carey, 2009; Smith & Ragan, 2005). Based on the analysis findings, the instructional
designer identifies the types of instructional strategies and delivery modes of the instruction. Technology or media
selection can then be determined based on their given characteristics that best reflect the specific instructional
strategies and delivery modes (Davidson-Shivers & Hulon, 2013). Davidson-Shivers and Hulon also suggested that
selecting media also must take advantages and disadvantages of a given media into consideration. Using a slightly
different approach, Larson and Lockee (2014) developed a four-step process to help instructional designers make
technology selections. Their four-step examination process includes examining: 1) learners; 2) learning context, 3)
instruction including identified strategies and pedagogy, and 4) depth and breadth of the content (Larson & Lockee,
2014). Dick and Carey (2009) also suggested that the overall practicality of the tool may an impact the technology
selection and, therefore, needs to be considered.

Specific guidance on technology integration based on such ID principles needs to be provided for
preservice teachers (Betrus, 2012; Kumar & Vigil, 2011). One principle is that any given technology tool needs to
be congruent with the specified learning outcomes and their corresponding instructional strategies (Davidson-
Shivers & Rasmussen, 2006; Van Eck, 2006). A second principle is that for instructional or learning situations, it is
the identified learning outcomes that drive the selection of appropriate instructional strategies and, in turn, the
choice of these strategies drives the technology tool selection (Davidson-Shivers & Rasmussen, 2006; Smith &
Ragan, 2005). However, Davidson-Shivers and Hulon (2013) suggested that these basic principles be taught to
teacher education instructors so that they are able to identify and select technology for their own classroom use.
Davidson-Shivers & Hulon also presented a table of about high and low technology that could be used in instruction.

As an extension of Davidson-Shivers and Hulon’s (2013) work, our current guide focuses on learning
outcomes* and corresponding instructional strategies for technology selection (see Table 1). Also included are the
optimal low- and high-technology tools for each outcome are included and advantages and disadvantages of using
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each tool within an instructional situation. The purpose of this guide is to help alleviate some of errors (i.e., selecting
technology too early or making an inappropriate media choice), that novice users might make when selecting media.

Table 1: A Guide to Select Technology Tools for Classroom Use.

Learning Instructional Types of Tool Tool
outcomes Strategies Technology Tool Advantages Disadvantages
Verbal Direct LOW Ease of use If used too often
information: instruction with | Chalk- & white boards Affordable can be boring
Declarative feedback PowerPoint slide show, | Readily
knowledge or Teacher / Paper worksheets, Drill | available
knowing what Student & practice
presentations Board games or like
Examples: Displays activities
State all letters in | Practice
the alphabet HIGH Allow for Initial cost and
Presentation software reusability when | maintenance
Name the 50 U.S. (i.e., SMART notebook, | applicable Expense of
state capitals Prezi, Slideshare, equipment &
Google Docs, Keynote) software
List Nine Events E-games and activities
of Instruction Licensure of
software &
equipment for
entire classroom
use
Intellectual Demonstrations
Skills: Presentations
Procedural Discovery
knowledge or learning
knowing how
Discrimination: Discrimination: | Discrimination: Discrimination: | Discrimination:
comparison of Comparison LOW Economical
items by activities Worksheets to make Availability Lack of
attributes comparisons of Can be immediate
like/different items interesting while | feedback
Example: Match Games that learning
Recognize require object
different sounds comparisons
as same or Economical
different. HIGH Variety of May focus on
e-games for matching games can be winning rather
Match paint like items found online than learning
colors Immediate outcome
feedback during
games
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Intellectual
Skills:
Procedural
knowledge or
knowing how

Concrete
concepts:
identify & name
tangible items by
commonalities

Examples:
Identify birds by
their
classification
characteristics

Defined
concepts: classify
abstractions by
meanings

Example:
Classify
democratic
governments
correctly

Concepts:
Discovery
Learning
Identifying or
Classifying
activities into
like groups by
tangible or
intangible

Concepts:

LOW
Manipulatives
Visual displays of
concepts

HIGH

Virtual manipulatives
(ihttp://nlvm.usu.edu/en/
nav/vlibrary.html)
Virtual manipulative
apps on iTunes

Concepts:
Students are
able to visually
represent
abstract
concepts

Inexpensive
Digital natives

are familiar with

using mobile
devices

Concepts:
Can be expensive

Access to
computers/mobile
devices may not
be equal for all
students

Intellectual
Skills:
Procedural
knowledge or
knowing how

Rule-using:
Apply lower-
order declarative
& procedural
knowledge

Examples:
Apply correct
formula to solve
algebra problems

Write a short
story with correct
grammar and
punctuation

Rule-using:
Direct-
Instruction
or Demos.
Applications
Worked
Examples
Question &
Answer
Activities
Practice

Rule-using:
LOW
Paper/pencil
Class discussions
Partner talk

HIGH

Interactive response
systems (i.e.
“Clickers”)
Interactive polling
websites
(polleverywhere.com;
Socrative)

Rule-using:
Easy access
Inexpensive

Immediate
feedback to
students and
teacher

Rule-using:
Lack of
quantitative data
with class
discussions and
partner talk

Requires training
for faculty

Can be expensive
Mobile devices
and additional
hardware needed
Compatibility
issues across
campus or district
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Intellectual

Skills:
Procedural
knowledge or
knowing how
Higher-order (H- | H-O rules: H-O rules: H-0O rules: H-O rules:
0) rules: Problem-based LOW
assess complex learning Paper-based or video- Easily available | Feedback on
problem Discussion based case studies Classroom proposed
situations & Collaborative or | In class assignments on | allows solutions might be
apply concepts/ team-based complex problems for F2F team incomplete or lack
lower order rules | learning meetings details about case.
to solve Allows

instructor to Time limitations
Example: guide, direct & for classroom
Generate an provide activity
environmentally feedback to all
sound solution for students
rain run-offs into simultaneously
underground
water sources HIGH

Web-based case studies | Could be Expense
Develop a lesson interactive and Accessibility to
in your content eGames dynamic with equipment &
area & for your author of case software
students
Cognitive Lecture LOW
strategies: Demonstration Paper/pencil Inexpensive Assisting students
Monitor & on when, how & | Word documents, data Readily in developing
control own where or spread sheets available cognitive
cognitive appropriate use strategies & their
processes; Graphic HIGH knowing when
learning organizers Mind mapping software and how to use is
strategies; (i.e. Inspiration, Using mind- lengthy process
metacognitive Mindomo, Microsoft mapping
strategies Word or PowerPoint, software helps
Apple Pages) students work

Examples: toward digital Not always
Adopt positive literacy available
self-talk
Self-check for Some faculty
understanding of training needed to
concepts become proficient
presented with software

tools

441




Attitude:

Role Playing

LOW

Examples:
Execute a
somersault;
Dribble a
basketball
correctly.
Perform a double
back flip
correctly

skills

HIGH

Digital storytelling
software (Photostory,
Animoto, Creaza,
Moviemaker, iMovie)
Videos (i.e., Animoto,
Creaza, Khan Academy,
Educreations, TED-Ed,

jing)

Can use slow
motion
techniques to
identify critical
moves and form

Personal actions Case studies Paper scripts, books or Inexpensive Storage space for
of choice to Discussions readings Readily paper scripts,
exhibit Dramatizations available books, and
Can be readings
Examples: developed by
Choose to count faculty
to 10 before
losing temper. HIGH
Blogs (i.e. Blogger, Provide an Monitoring the
Choose to start an Weebly, Wordpress, outlet for blogs for safety
exercise regime Edublogs) students to External
to improve health Podcasts (Audacity, express their equipment may be
GarageBand, AudioBoo, | thinking needed (i.e.
Moviemaker, iMovie) microphones,
Videos (Animoto, webcams)
Creaza, Khan Academy,
Educreations, TED-Ed,
jing)
Motor SKkills: LOW
Precision & Demonstration Live or Classroom Inexpensive Safety issues if
coordination ov Endurance and demonstrations. Available using students for
physical agility and speed | Video demonstrations demonstrations
movement skills | training Physical practice on

Assists, but not
meant to alleviate
hands-on training
Providing
equipment &
software at
location in which
practice occurs

Adapted from Clark & Sunhee, 2005; Davidson-Shivers & Hulon, 2013; Davidson-Shivers & Rasmussen, 2006.

Although technology selection is a part of developing and implementing effective instruction, it should be

Summary

done in conjunction with presenting effective classroom application in a more specific manner. One way is to
provide guidance to preservice teachers on selecting technology in coordination with aligning these tools with

specific learning outcomes and instructional strategies. Such understanding could lead these teachers-in-training to

not only make appropriate technology choices in congruence with their learning outcomes and instructional strategy
choices, but also make their lessons and teaching more effective. Our guide might be a first step in assisting faculty,
along with their students, in making decisions about the appropriate use of technology for any given instructional or

teaching situation.
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Abstract

Online course enrollment is increasing in numbers; however, some instructors still think online course
learning outcomes are inferior to campus education outcomes (Allen & Seaman, 2013). Even if this is true, the
quality of learning outcomes depends more on course design than just on the course delivery medium. Despite
growing distance education literature, a need still exists for empirically supported instructional design guidelines for
effective distance education that promotes an in-depth understanding. In this paper, we examined interest,
engagement, and learning approaches and their effects on achievement and provided instructional designers with
guidelines to assist online course design.

Introduction

The 21* century citizen will need to constantly improve his or her knowledge and skills to be successful in
life. Educational institutions offer various means to accomplish such development of knowledge and skills. Online
instruction is one of the means and has been increasing in popularity due to its anytime and anywhere nature (Parsad
& Lewis, 2008). In addition to providing convenience, distance education practices are transforming constantly with
the advent of new technologies and new educational approaches, such as massive online open courses (MOOCs) that
have become popular recently. However, despite all advancements in the distance education field, a considerable
body of instructors remains skeptical about learning effectiveness. Allen and Seaman (2013) reported that almost a
fourth of the instructors nationwide thought online instruction outcomes were inferior to face-to-face instruction
outcomes. The contention here is that the quality of the online course design is poor, rather than the mode of course
delivery, online or otherwise. This argument is in line with what Bernard et al. (2004) found in their meta-analysis
of empirical media comparison studies published from 1985 to the end of 2002. Considering findings supporting
both sides of the debate and almost zero overall effect size, Bernard et al. concluded that the differences found
between distance education and classroom counterparts were more likely to be associated with course design.
Bernard et al. also noted that empirical literature often does not emphasize design features to inform course design.
Thus, we endeavored to compile effective design guidelines with working examples to help instructional designers
with the development of online courses.

The main quality that makes design important in educational practice is that design paves the way to quality
learning outcomes. Even though the ultimate purpose of education is to elicit long term learning outcomes, the
problem of inert knowledge, knowledge that does not inform practice, is still prevalent in education (Reeves,
McKenney, & Herrington, 2011; Whitehead, 1916). Students whose intent is to merely fulfill course requirements
tend to engage with course content through surface level approaches, such as rote memorization. Surface level
interactions often fail to create deep connections with the concepts that will in turn allow learners to transfer their
knowledge to genuine situations (Beattie, Collins, & Mclnnes, 1997). As a result, knowledge remains inert, and
learning outcomes become temporary. In order for students to comprehend the content, they should engage with the
content meaningfully by making a good use of educational materials and their cognitive resources. Therefore,
students should employ approaches to learning that promote deep understanding.
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Learning Approaches

Learning approaches define how a student perceives a task, and then, interacts with the task. There are
three types of learning approaches: surface, deep, and achieving (Biggs, 2001). Each approach consists of a motive
for studying and a study strategy. Students who employ a surface learning approach tend to aim for temporary
learning, while students who employ a deep approach strive to achieve a deep understanding of content. Students
with an achieving approach focus on obtaining higher grades by using time management strategies, and organizing
their place of study. Even though achieving approach brings about better grades, it may be problematic because
learning is not prioritized (Beattie et al., 1997). High course grades do not always mean high-quality learning
outcomes. For instance, a student with a surface approach may use low-level strategies and manage his time and
effort efficiently to get the highest possible score without caring much about comprehension (Marton & Siljo,
2005). In addition to personal motivations to study, course design may also alter students’ learning approaches. For
example, a student may employ different learning approaches in alternative designs of a course on the same topic
(Wilson & Fowler, 2005). Learning approaches are flexible and course design is of importance to direct students to
engage in deep learning (Biggs, 2001; Garrison & Cleveland-Innes, 2005; Marton & Séljo, 2005). Thus, we need to
address ways in which design communicates to students and encourage students to use a deep approach to learning.

Marton and Sélj6 (1976a, 1976b), Svensson (1977), and Fransson (1977) conducted as series of
phenomenological studies to examine qualitative differences in students’ learning outcomes and design components
that lead them to comprehend the content of a reading passage. In their initial analysis, they found that students who
understand the authors’ point intentionally made connections among sections, monitored their understanding, and
asked thought provoking questions to themselves. However, students who fail to understand the main ideas tried to
memorize as much as possible to succeed in the test that would follow. It was clear that the former group adopted a
deep approach to learning, while the latter engaged with the task at the surface level. In follow-up studies, Marton
and Saljo manipulated task demands to encourage surface learners to use strategies that deep learners tend to
employ. Marton and Sélj6 conducted a study where they gave students exact questions that deep learners usually ask
themselves while studying, and in another they provided sample, but not exact, questions likely to be asked in the
test. Both studies reached limited success: some surface learners adapted their strategies to the task while some kept
using a surface approach. After these efforts, Marton and Sdljo concluded that even though students adapt their
approaches to learning depending on task demands, merely manipulating task was not enough to empose a deep
approach to students. Rather, instruction should also establish and support learners’ interest in the content to create a
desire for understanding.

As Marton, Siljo and their colleagues’ work indicates, the levels of interest and engagement determine the
learning approach a student use. We provide a relationship model for interest, engagement and learning approaches
here. These factors are interwoven, and thus, a change in one factor affects the others (see Figure 1). Although
cognitive processes happen mostly at a personal level, instructional practices can guide students in appropriate
methods and alleviate problems that defeat cognitive resources. Instructors can enhance the quality of online
learning outcomes by integrating design components that promote students’ interest, engagement, and use of deep
learning strategies (Sankaran & Bui, 2001). In the following sections, we will briefly explain the concepts of interest
and engagement and their relationships with learning outcomes.

Learning Outcomes

LEARNING APPROACHES (Surface €> Deep)

Learning Strategies

ENGAGEMENT

Figure 1: Relationship Model for Interest, Engagement, and Learning Approaches
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Interest

Learners’ attitudes towards educational content are affected by motivational factors, one of which is interest
(Hidi & Renninger, 2006). According to Hidi and Renninger (2006), interest is an individual’s situational interaction or
inclination to interact with a specific content or object over time. This definition covers two important characteristics of
interest: content-specificity and development. Interest is content specific, that is, students differ in their topics of
interest (Hidi, 2006; Hidi & Renninger, 2006; Schiefele, 1991). For example, people may be interested in specific
subjects, such as history or mathematics. Additionally, there are also variations in the topics of interest even in the same
subject matter. For example, a student may be interested in plant biology but not be interested in animal biology.
Moreover, interest is not a static concept. Cognitive and affective factors may result in the emergence and development
of interest in a specific topic (Hidi & Renninger, 2006; Krapp, 2002; Schiefele, 1991, 2009).

Interest researchers divide interest into two main categories: situational and individual. Situational interest
is a state component, which is triggered by situational factors readily available in the learning environment (Hidi,
2006; Hidi & Renninger, 2006; Krapp, 2007; Krapp & Prenzel, 2011; Renninger & Hidi, 2011; Schraw & Lehman,
2001). Also situational interest is relatively short in duration and loses its effect if not maintained through further
engagement. On the other hand, individual interest is the trait component of interest, and it is derived from personal
experiences and values. Individual interest is relatively stable in comparison to situational interest. Thus,
environmental factors have fewer effects on its development. Even though individual interest and situational interest
have different theoretical features, they are intertwined, and transitions between these types of interest are possible
(Dohn, Madsen, & Malte, 2009; Hidi, 2006; Hidi & Renninger, 2006; Renninger & Hidi, 2011).

According to Hidi and Renninger’s (2006) four-phase model, interest develops during the phases of
triggered situational interest, maintained situational interest, emerging individual interest, and well-developed
individual interest, respectively. Instructors should not assume that their students are either are interested or not.
Interest is open to development and student-content interaction plays an important role in its development (Hidi &
Renninger, 2006; Renninger & Hidi, 2011). Through repeated engagement and the support of environmental factors,
a person’s interest may develop and move to a higher level, while in the absence of support and engagement, interest
may remain constant or diminish. (Hidi & Renninger, 2006; Renninger & Hidi, 2011). Individual and environmental
differences in the learning experience determine the strength of the phases. Situational interest is especially
important to educational practice because not all students have genuine interest in course content, and situational
interest is the concept that guides instructors in fostering interest (Ainley, 2006; Hidi, 2001; Krapp & Prenzel, 2011).
Content presentation and activities, for example, can help to trigger the interest of students who have little or no
prior knowledge about the topic (Dohn et al., 2009; Durik & Harackiewicz, 2007). As a result, this triggered interest
can be maintained and improved through repeated engagement.

Interest alone, however, does not directly affect learning outcomes. Rather, it influences mediating
variables and the learning process (Krapp, 2007). Students with interest pay more attention to course content,
carefully consider details, and strive to use additional resources. This sort of activities lead students to build stronger
connections between the content and what they already know. Interest also influences goals: students with a high
level of interest set more advanced goals (Hidi & Renninger, 2006). Such students tend to regulate their own
learning process and effort to establish desired goals. Instructors can make use of interest in course design to make
content more valuable to students. When students’ valuation of information is increased, learning becomes more
than mere knowledge transition and students have more reasons to cope with challenges. Students tend to actively
engage in learning course content in which they are interested, therefore using deeper approaches to learning
(Schiefele, 1991). Interest, then, becomes a foundational component for deep learning approach.

Engagement

The companion of interest in deep learning approach is engagement. Engagement refers to one’s cognitive
and physical participations in learning activities. Engagement is vital to knowledge acquisition and the development
of interest. Three prominent kinds of engagement are referenced in the engagement literature: behavioral
engagement, emotional engagement, and cognitive engagement (Fredricks, Blumenfeld, & Paris, 2004; Reschly &
Christenson, 2012). Behavioral engagement refers to observable aspects of engagement that range from simply
following a teacher’s directives to actions that require the student’s initiative (i.e. asking questions). Emotional
engagement refers to students’ feelings about learning components, such as teacher, topic, and classroom climate.
Cognitive engagement relates to being purposeful and strategic in the process of learning.

External factors, such as family, outside community, culture, and educational context affect engagement
(Fredricks et al., 2004). Although these factors are all important, we need to focus on the educational context,
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especially the classroom context, because of its strong relationships to interest, learning approaches, and
achievement, and because educators have direct control over the classroom context. The classroom context consists
of teacher support, peers, classroom structure, autonomy support, and task characteristics. Instructors can increase
student engagement by manipulating these factors (Fredricks et al., 2004). If student engagement is maintained over
time, interest is triggered, sustained, and enhanced (Hidi & Renninger, 2006). The quality of engagement correlates
to the quality of learning outcomes; students need to cognitively engage with activities in order to comprehend the
content in greater detail. Students’ engagement can be increased by providing structure, autonomy, optimal
challenges, and peer interaction (Fredricks et al., 2004). Engagement becomes a necessary component for effective
course design.

Obstacles to Deep Learning

Clearly, interest, engagement, and learning approaches affect the quality of online learning outcomes.
Instructors should support all three of these factors for sustainable results. The education literature suggests that
learners often fail to learn deeply because of lack of interest, limited engagement, and ineffective use of learning
strategies (Floyd, Harrington, & Santiago, 2009; Jang, 2008; Kyndt, Dochy, Struyven, & Cascallar, 2011; Lim &
Morris, 2009). Before discussing methods guidelines to support learning, it is necessary to mention problems that
learners encounter in online higher education.

The first obstacle is limited interaction among instructors and students, which is quite common in online
learning. Students, especially those who are having their first online experience, may be reluctant to interact with the
instructor and peers because in most cases, an online environment might not provide them with much information
about their classmates and instructor(s). The amount of student interaction may also be influenced by whether a course
is synchronous or asynchronous. Asynchronous courses can be accessed from any place at any time, while
synchronous courses can be accessed at any place, but during the same time. In online courses with synchronous
components, students sometimes only see a list of names and hear the voice of the speaker, either the instructor or
students. Asynchronous courses often do not include even this limited interaction (Offir, Lev, & Bezalel, 2008). Due to
limited socialization, students may choose to remain distant from learning activities by, for example, not participating
in discussion unless required. While students’ needs for a sense of community may differ considerably (Exter,
Korkmaz, Harlin, & Bichelmeyer, 2009), students who need a strong sense of community may feel isolated if such a
community does not exist (Drouin & Vartanian, 2010; Rovai, 2007). Moreover, students, in general, appreciate the
kind of activities that can establish a professional learning community (Drouin & Vartanian, 2010).

The second problem is that students may not know the importance of the class. The course syllabus may
mention general course content, but the information on how content will help students in their personal and
professional lives is generally missing. For example, a graphic design course’s syllabus may list the topic that will
be covered during the semester, which is usually enough for those who already have interest in design. However,
students from different focus areas who may want to learn design may not be able to discern the relevance of course
content, which could lead them to undervalue the course and disengage (Rovai, 2007). The same situation is also
true for students who take online courses as electives.

The third problem is time constraints (Song, Singleton, Hill, & Koh, 2004). Most college students take
three or more courses in a semester and clearly have other activities to pursue as well. For example, working
students have to spend time on both their jobs and their education; also, full-time students take more courses. This
abundance of tasks makes time management skills crucial in higher education, especially in distance higher
education (Song et al., 2004). If students lack these skills, they may feel overwhelmed and struggle to focus on one
task at a time; as a result, students may submit superficial work. Thus, time management issues often lead to low-
quality outcomes and short-term learning or so-called surface learning.

The forth problem is the misinterpretation of course requirements. Even when the instructor gives students
a detailed list of the assignments in advance, students may overlook the list and misinterpret what they need to do
(Rovai, 2007; Song et al., 2004). This situation can affect students’ time management and strategy use (Song et al.,
2004). Students, for example, may underestimate a seemingly easy task and allocate little time for it. When students
start working on the assignment, they realize it requires more resources, such as time and effort, than they imagined,
which may cause stress and result in employment of a surface approach. Moreover, students may misunderstand the
requirements and submit low-quality work.

These obstacles, as a result, can limit online students’ productivity, cause negative feelings, such as
frustration and helplessness, and, in turn, low-quality learning outcomes or even dropouts. The way to overcome
such obstacles is for instructors to be aware of the challenges learners often face in an online environment in a
proactive fashion and assure that course design provides opportunities to engage in a deep approach to learning.
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Guidelines to Support Interest, Engagement, and Learning Approaches in Online Learning

Education literature provides us with various methods to promote interest, engagement and learning
approaches, and to overcome the limitations of online learning environments, such as limited interaction with peers
and instructors, low perceived course value, time management issues, and unclear expectations. Although these
guidelines increase the time that is spent on course preparation, they do not consume much instructional time.
Instructors can apply all of these guidelines in one course and adjust their designs in each offering as needed.
Frequently Assess and Address Students’ Needs

Needs assessment is a crucial process in instructional design. Instructors should know their audience well
in order to design optimal online learning environments (Herbert, 2007; Lim & Morris, 2009). Teachers and
instructional designers need to identify the reasons students are taking the course, their current knowledge about the
topic, and their understanding about the way the topic has been developed. Instructors should adjust course design
according to these assessment results. For example, the emphasis of the course value, such as instrumental task
value, can be embedded in the course for the students who have little interest in learning the course material except
to earn credit hours for their graduation. When students have improved perceptions of a course’s value, their
interest, engagement, and use of a deep learning approach will also increase (Floyd et al., 2009; Jang, 2008; Rovai,
2007).

Instructors should make sure their audience is knowledgeable about metacognitive strategies and time
management strategies in order to accomplish course objectives. If students are not knowledgeable, instructors need
to provide them with strategy training (Rovai, Wighting, & Liu, 2005). Online courses, especially ones at the
graduate school level, accommodate students with various skill sets and technical knowledge. Instructors can
provide prerecorded tutorials and support students in overcoming challenges that are not directly related to course
content (Ascough, 2007; Song et al., 2004), so extraneous cognitive load can be prevented (Cifuentes, Alvarez, &
Edwards, 2011), and students can allocate more cognitive resources for course objectives.

Support Autonomy and Provide Structure

Instructors should encourage autonomy based on student interest and need by providing optimal challenges
and choices for learning objectives and activities. The structure of the course must be aligned with autonomy; clear
expectations, explicit directions, and immediate feedback are essential (Hara & Kling, 1999; Rovai, 2007; Song et al.,
2004). When the structure and autonomy support are well balanced, student engagement improves (Jang, 2008; Jang,
Reeve, & Deci, 2010). Instructors should provide students with clear, but not limiting, guidelines. For instance, a
scaffolding that points out the features of a good research topic and gives examples of what is researchable and what is
not could be a good supplement of a research activity. Detailed rubrics and sample works done by former students can
also be used to clarify expectations. By doing so, the instructor both supports students' feeling of autonomy and
prevents students from misinterpreting the activity or getting lost during the process. When designing activities, it is
important to keep in mind that every student has different needs for autonomy and structure. Therefore, flexibility in
assignments is essential for the support of both experienced and inexperienced students.

Optimize Task Difficulty

Instructors need to design learning tasks in ways that balance task complexity and difficulty. Students’
perceptions of tasks affect their selection of learning approaches (Biggs, 2001; Kyndt et al., 2011). Therefore,
instructors should provide optimal challenges for learners. When challenging students, instructors should be careful
not to overload students. Excessively challenging tasks or a high workload can cause extraneous cognitive load and
force students to use a surface-level approach. For example, interested students may use rote memorization due to
the time constraints of an activity. Instructors should also consider their students’ overall workload. Students
generally take more than one course each semester, so assignments should be given at a level that can be balanced
with their other course work. With a high overall workload, students may feel overwhelmed and have difficulty
employing a deep approach. Case and Gunstone (2003) investigated the factors that affect students’ learning
approaches in a qualitative study. The analysis of interviews and journal tasks revealed that students’ selection of
learning approaches were limited by time pressure.
Organize Learning Materials

Materials should be presented in ways that help students to realize the relationship between their prior
knowledge and what they are learning, so students can synthesize the information. Well-organized materials help
students choose and apply appropriate cognitive strategies more effectively. Disorganized materials increase
extraneous cognitive load, which causes confusion and reduces the efficiency of strategy use. In order to reduce
external load, instructors can use diagrams instead of text heavy slides. Diagrams encourage students to see complex
relationships at a glance. When supported with concise explanations, diagrams yield better learning outcomes
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(Moreno & Mayer, 1999). Nonetheless, designers should not forget that overly complex diagrams could result in an
adverse effect. In the study of Sori¢ and Palekéi¢ (2009), the successful students reported that they used visuals to
aid their learning and make recall easier. As this example indicates, instructors can also guide students in organizing
information in personally more meaningful ways, so they can synthesize and recall information effectively.

Provide opportunities to create a learning community

Peer interaction affects the quality of discourse, students’ benefit from learning activities, and motivation to
cope with emerging challenges (Rovai, 2007; Swan, 2002). To get students interacted with each other, instructors can
employ online discussion boards and various Web 2.0 tools. Nevertheless, when students are forced to use discussion
boards, such as assignments in which every student should make at least 5 comments, the quality of discourse may
suffer. Indeed, students should be encouraged to interact with each other, but interaction events should be meaningful
and support the accomplishment of the learning goals, rather than becoming busy work just to be able to say there was
some kind of student input (Rovai, 2007). Instructors should monitor online interactions as a contributing facilitator and
should not let any learner dominate or abandon the discussions (Rovai, 2007). Junco, Heiberger, and Loken (2011)
gave a good example of motivating students to actively engage in discussions by using an online tool. In their study,
they used Twitter to communicate. The instructors posted a starting question and asked all students to respond to that
question individually. Everybody could read others’ responses and that openness triggered an exchange of ideas among
students. As a result, students started to build strong relationships with their peers, and collaborated more. As this
example indicates, students are inclined to interact. What instructors should do is to initiate these interactions in a
voluntary, not forced, fashion and involve themselves in online interactions. In another study, Garrison and Cleveland-
Innes (2005) compared four different online course designs and their effects on learning approaches. They found that
the course designs with activities that required reflection and thought resulted in increased use of deep approach during
the semester. Jung, Choi, Lim, and Leem (2002) investigated the effects of collaborative interaction (e.g., working in
groups, exchanging ideas) and social interaction promoted by the instructor. The results indicated that the social and
collaborative interaction groups engaged more in posting activities than the control group. Conrad and Donaldson
(2011) posited a step-by-step approach in community building. They suggested starting with icebreaker activities to
establish social-emotional communication and continuing with peer-reviewed individual assignments; next, work in
dyads; finally large group projects. The idea is that by gradually approaching to large group projects, students have
more opportunities to experience each others’ strengths and working styles in a comfortable fashion, so students can
make an informed decision when forming groups. This approach to group formation supports students’ engagement by
preventing conflicts that may occur within student groups.

Conclusion

Distance education, in general and online education in particular, is continuing to grow as an instructional
delivery medium. Every new technology or refinement of current technologies makes online delivery more flexible
and accessible. The recent applications of MOOC:s are just an example of what can be done in distance education.
However, instructor and course designers should give attention to design features and sound pedagogical approaches
in addition to providing access and flexibility. Without such attention, we deviate from the main purpose of
instruction, which is to facilitate the construction of knowledge. High-quality knowledge construction is most often
achieved through deep learning opportunities. Extant literature states that interest, engagement, and learning
approaches are the keys to deep learning. A conceptual model that shows the interplay of the concepts is proposed
here, and guidelines to promote them are provided. Instructors can enrich online learning experience and foster the
use of a deeper learning approach by monitoring students’ needs, supporting both autonomy and structure,
organizing materials meaningfully, and establishing an online learning community.
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Abstract

Research on the efficacy of using visual diagramming tools to facilitate argument analysis has been mixed.
One reason for the mixed findings is that no empirical studies have yet been conducted to formally identify the
sequential steps (and underlying reasoning processes) students use when constructing argument diagrams. This
study tested an innovative set of visual analytic tools/methods to record, sequentially analyze, visualize, and
compare sequential patterns in argument diagramming actions performed by graduate-level students that created
high (r=12) and low (n = 12) quality argument diagrams. A comparison of the transitional state diagrams depicting
the patterns in actions sequences performed by high versus low performing students revealed five unique action
sequences (out of nine total observed patterns) used by high performing students. These unique actions identify the
diagramming processes that can be promoted to help students create more accurate argument diagrams and to
achieve a better understanding of complex arguments.

Introduction

Critical thinking is an important skill that enables one to accurately reason and judge information and
become lifelong learners for the 21* century. It has been defined as ‘the art of analyzing and evaluating thinking
with a view to improving it” (Paul & Elder, 2001) and an intellectual standard that includes clarity, accuracy,
precision, relevance, depth, logic, and breadth (Mclean, 2005). However, recent research suggests that many college
students fail to develop critical thinking skills to the extent that they can effectively use them (Kuhn, 1991). To
address this problem, various methods have been used in higher education to teach students the skills of
argumentation and argument analysis across many disciplines. Argument analysis is the study of logical
relationships between propositions presented in an argument (which can be mutually supporting or opposing
opinions/claims) in order to reason through premises to reach a conclusion. In argument analysis, students identify
the functional roles of each proposition (i.e., conclusion, premise, co-premise, counterargument), analyze the
hierarchical relationship among propositions (i.e., levels of premise), and evaluate the quality and line of reasoning.
This process helps students to correctly judge the quality and identify flaws within an argument and help students to
make well-reasoned decisions.

Given that arguments are often complex and ill-structured, argument mapping software have been
developed to help students draw diagrams and map out the hierarchical relationships that link minor to major
premises (Braak et al., 2006). Diagramming software like Belvedere (De Neys, 2006), Rationale (van Gelder,
2007), and jMAP (Jeong, 2010) enable students to draw, position, and link multiple nodes to map out, represent, and
convey complex hierarchical relationships between premises. Yet, a critical review of the research on argument
diagramming and visualizing tools revealed that the majority of the studies found no significant differences (Braak
et al., 2006) and were flawed in experimental design. Furthermore, students’ maps often vary widely in accuracy
regardless of the instructional intervention (Scavarda et al., 2006). Ruiz-Primo & Shavelson’s (1996) review of the
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research lead to the conclusion that students’ maps should not be used to assess students’ learning until students’
facility, prior knowledge, and processes used to create the maps are thoroughly examined.

Because little if any research has explicitly modeled and identified the mapping processes that
enable/inhibit students’ to accurately analyze/understand complex arguments, Jeong (2010) just very recently added
to the JMAP software application the ability to chronologically log every action students perform while constructing
complex diagrams. This type of data can be sequentially analyzed to visualize, reveal, and identify the reasoning
processes that produce high and low quality diagrams. By using this latest version of j]MAP, this study addressed the
following questions:

1. Which sequential patterns in students’ argument diagramming processes produce more versus less accurate
argument diagrams?

2. What particular techniques in the data manipulation, partitioning, processing, and analysis reveals patterns
of action sequences that best distinguishes the students that produce the most vs. least accurate argument
diagrams?

Method

The participants were 17 graduate students enrolled in an online graduate-level course on computer-
supported collaborative learning at a large Southeastern university. Students were instructed to review arguments
presented in an online debate (taken from another course) to support and oppose the claim: “One’s choice of media
significantly affects learning”. They were instructed to reflect on how the concurrent use of argument diagrams
might facilitate the debate. After viewing a short video on how to use jJMAP, each student downloaded one jMAP
file to diagram the supporting arguments and another to diagram the opposing arguments. In both cases, students
were presented an initial screen (Figure 1) containing up to 15 nodes (specified in advance by the instructor)
representing the main claim, supporting premises, and/or opposing premises. Students were instructed to begin by
placing the main claim at the top of the screen.

Each students’ map was scored against the instructor’s map (Figure 2) across three criteria: a) percentage of
links in the student’s map that are in the instructor’s map; b) number of nodes that were correctly identified as a root
cause (node with no arrows pointing outward, with at least one arrow pointing inwards); and c) number of chained
links stemming directly from each correctly identified root cause up to the main claim. Data from the top 6 and
bottom 6 maps of the supporting arguments and from the top 6 and bottom 6 maps of the opposing arguments were
selected to produce a total of 12 best and 12 worst maps. The logged actions recorded in the top 12 maps were
collated and reduced down into six categories (Table 1). The same process was repeated with the bottom 12 maps.
The first data set was imported into the Discussion Analysis Tool (DAT) software to produce the left transitional
state diagram in Figure 3, while the second data set was used to produce the right state diagram.
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Figure 2. Instructor’s diagram visually and quantitatively compared with student x’s diagram.

Table 1. Codes assigned to each action a student performed in JMAP

Category Code Definition
LINK ADDR added new link pointing to the right

ADDL  added new link pointing to the left
ADDU  added new link pointing up
ADDD  added new link pointing down
LK2 attached link to the affected node
RELINK RLK1 redirected the existing link to a new causal node
RLK2 redirected the existing link to a new affected node
- ULK1 detached the beginning tail of the link
- ULK2 detached the end of the link
ATTR ATT- changed link to color red to convey a negative or inverse relationship

ATT+ changed link to the color black to convey a positive relationship
ATT2L  changed link to low level of impact
ATT2M  changed link to moderate level of impact
ATT2H  changed link to high level of impact

DEL DEL deleted the link

MOVE MS moved a node (which was the same node as the last moved node)
MDn moved node to the north of the previously moved node
MDne moved node to the NE of the previously moved node

MDe moved node to the East of the previously moved node
MDse moved node to the SE of the previously moved node
MDse moved node to the South of the previously moved node

MDsw  moved node to the SW of the previously moved node
MDw moved node to the West of the previously moved node
MDnw  moved node to the NW of the previously moved node
COMM COM added comment to link to explain how node influences affected node
CREV revised the existing comment on the given link
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Findings & Discussion

The state diagrams (Figure 3) show that top scorers exhibited five patterns observed only among top
scorers. These five patterns, which identify action sequences that explain how top scorers produce accurate
diagrams, can be incorporated into a research-based set of guidelines on how to construct argument diagrams. For
example, the left state diagram shows that when top scorers deleted a link, they were most likely (44%) to follow
that action by adding a new link between nodes than bottom scorers. When they specified the attribute of the link,
they were most likely (35%) to follow that action by adding a new link. Overall, the differences between the two
state diagrams suggest that the following action sequences can help students construct more accurate diagrams:
DeleteLink—-> AddLink, Attribute-> AddLink, Attribute—> Attribute, Relink Effect (move the head of the arrow to
point to another affected node)->Relink Effect, and Relink Effect->Relink Cause (move tail of arrow to point to
another causal node). Other analytical techniques, findings, more detailed interpretation of the findings, and
limitations of the techniques will be presented at the time of presentation, along with discussion of the instructional
implications and directions for future research.

%

P : P
ADD LINK ) & ADD LINK §- gﬂg;
| 2143210 ‘ \ | 131>129 @ e

‘.

A =

a

MOVE -

| 8365827
)

{ Al ATTRIBUTE (
[ ‘
\ 21)9 w | 106105

U Vi

Top 12 Diagrams

Bottom 12 Diagrams

Note: The thickness of the arrows conveys transitional probabilities; black/gray colored arrows identify probabilities that are and
are not significantly greater than expected based on z-score tests performed in the DAT software; first and second numerical
value displayed in eachnode identifies the number of times the given action was performed and the number of events that
followed the given action; the size of the glow emanating from each node conveys the number of times the action was performed.

Figure 3. State diagrams of processes used to produce the top 12 versus bottom 12 diagrams.
Directions for future research

Although the findings are not conclusive, this preliminary study used sequential analysis to gain insights
into the types of action sequences that students can perform when diagramming arguments in order to help students
better understand complex arguments. Some issues that require further research are: a) replicate this study with a
larger sample; b) integrate the target action sequences directly into argument mapping software interface so that the
target processes can be tested in a controlled experimental; c) test the efficacy of the target processes while
controlling for individual differences in students’ prior knowledge/understanding; d) examine to what extent the
target processes are effective across different domains or topics that are or are not temporal in nature; and e) test
other criterion measures for assessing accuracy.
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Abstract

The purpose of this study was to develop instructional materials model. The process is develop a
conceptual model of instructional materials, procedural modeling in the design instructional through systematic
measures, effective, and efficient, and produce physical models for the new of instructional materials. This study
uses research and development that combines two methods. The first method, taken from the initial step of research
and development by Borg & Gall (1979) and the second method taken from the Systematic Design of Instructional
Dick, Carey, & Carey (2009). The Systematic Design was adopted by Borg, Gall,& Gall (2007) as research and
development method. The instructional materials developed based on inquiry-transactional approach. The final
result will be the physical model of instructional materials based on inquiry-transactional approach. Those are
printed and interactive CD instructional materials plus student’s and teacher’s guides.

Introduction

One of the subsystems in the class lesson is the availability of instructional materials and teaching methods.
Instructional materials can be in form of books or printed materials, instructional CDs, online material, television
broadcast material, radio broadcast material, or combination of these various forms. When seen from how the
presentation of the content, instructional materials can use specific method or approach. The definition of
instructional method is the way of teachers in delivering instructional materials so that the instructional objectives
achieved well.

Until now the availability of instructional materials such as text books for Vocational High School students
especially for Educational of Islam Relegion (PAI) subjects is still limited. This limitation is not just about numbers
but also especially regarding the book quality which have not met the standard. Based on the early research
outcomes, methods of teachers in delivering instructional materials especially the material of Islam development
history in the World which is still in less motivating ways for the students to be more active, creative, innovative,
and have a joyful instructional. To create such an atmosphere used inkuiri-transactional approach.

Instructional approach with inquiry-transactional is an instructional process that combines method of
inquiry and market strategy. Method of inquiry has the key feature that emphasizes learning activities in the process
of thinking critically and analytically students to seek and find their own answers to the question of a problem.
Transactional method has the key feature of the adopted transaction information transaction between buyers and
sellers of goods on the market. In the market there are strategic of transaction of information activities. Transaction
information is intended as trading conditions in the atmosphere such as market information. Information is the
subject of the transaction is a matter of Islamic education in the field of History of Islam in the World.
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Chart 1 shows as transaction of information activities
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Methods

This study was made to develop instructional materials of Islamic Education in History which is
appropriate for the students of Vocational High School. Referring to the objectives of the study then it is necessary
to determine the appropriate method.

This study uses research and development that combines two models, namely, first, Gall model, Gall, &
Borg eighth edition (of 2007) which adopted the Systematic Design of Instructional by Dick, Carey, & Carey and
second, Borg & Gall model fourth edition (of 1979). The step of early research of this study uses concept of research
and collection of information from the model of Borg & Gall (of 1979) included the “research and information
collecting — includes review of literature, classroom observations, and preparation of report of state of the art”. The
initial research includes gathering of information-including literature review, classroom observation, and the current
state.

Research and development method that uses this initial research are considered appropriate to be used in
this study for two reasons. First, using initial research which has been useful to get three important information,
namely (a) the implementation of instructional over the years, including the use of PAISMK text book of grade XII
2" semester in the field of history as well as identifying its weaknesses; (b) information on the expectation of
stakeholders regarding instructional of PAISMK grade XII 2™ semester in the field of ideal history. (c) The
formulation of instructional objectives of PAISMK grade XII 2nd semester in the relevant field of history for
vocational high school students. Second, literature study which is part of the initial research to help getting the
theoretical concept of ideal instructional for PAISMK grade XII 2nd semester in the field of history.

The steps of research and development of PAI instructional material model — in History for Vocational
High School.

Step 1: Initial research. At this initial step conducted after the outcomes of proposal seminar and obtained
research permit from Post-graduate program of State University of Jakarta in February 2013. The activities done at
the initial research is to find the information or data regarding PAI instructional problems in the field of Islam
development history in the world which is about the instructional materials, the sequence of instructional activities,
the content outline, methods, media, time, and solutions on Islamic Education (PAI) instructional on the materials of
history, namely history of the development of Islam on the materials of history, namely history of the development
of Islam in the World in Vocational High School (SMK) for the next grade XII 2™ semester. Richard A. Schwier &
Farl R. Misanchuk said that “studying the audience will also provide some indications as to whether interactive
multimedia is necessary or desirable”. From this sentence it can be understood that when looking for information
from many sides such as students or teachers will be known the things that is really wanted in the instructional
process, such as whether interactive multimedia is needed in schools. The data obtained through interviews,
questionnaires, and observations in the environment of SMKN 1 Kotamadya Pagar Alam, namely from the
principal, teachers, students, education department and the society.

Step 2: Identifying the General Instructional Objectives. On the second step, after knowing the information
and need on the initial research step, the next is to determine what is the general behavior (information) that are
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expected to be mastered by the students after studying the historical development of Islam in the world. The
formulation of the general instructional objectives obtained from various sources. First, from the curriculum of PAI
which is a reflection of the government expectations as graduates user. Second, from the opinion of teachers,
principals, and officials of Education Department of Pagar Alam as the education organizers. Third, from the
opinion of the students of Vocational High School as the instructional subject actors. Based on the third party then it
is formulated the general behavior expected to be achieved by the students after studying PAI of Islam development
history in the world. This expected general behavior made as the general instructional objectives of PAI of Islam
development history in the world for the Vocational High School.

Step 3: Performing Instructional Analysis. On the third step, the next step is to outline the general behavior
of into particular behavior and the connection of those particular behavior one and another. The connection shows
the behavior structure. There is hierarchical structure, procedural, grouping or combination. in this step, it is
obtained the behavior map or competence that show the sequence of behavior from the simplest or low to the
complex or high behavior.

Step 4: Analyzing the Students and Context. On the fourth step, the next step is to analyze the current
students. Through interviews with the teachers identified two things. First, early behavior or early competency
which has been mastered by the students before instructional PAI of Islam development history in the world. By
knowing the early competence then it can determine the list of behavior which do not need to be taught and the
behavior that needs to be taught. The limit of both lists is realized by dotted line called the input behavior line. The
map of behavior with the dotted line is shown in Chapter V. Second, the initial characteristic of Vocational High
School which is related about the age of Vocational High School Students grade XII, information about the history
of Islam development in addition to the Islam development history in the world they studied at grade X, X1, and XII
in the odd semester, as well as the subjects they get in relation with the level of reasoning. At his step it can be
obtained the information about the characteristic of Vocational High School Students grade XII 2™ semester who
study about the history of Islam development in the world and know about the diversity in understanding the history
of Islam development in the world.

Step 5: Writing the Objectives of Performance or Objectives of Specific Instructional. On the fifth step, the
next step taken is to write the objectives of specific instructional about the competence expected to be mastered by
the students after the instructional. The specific instructional objectives are the outcomes of instructional analysis. It
contains four elements namely A element (audience) of the students, which in this case the student of Vocational
High School, B element (behavior) the behavior expected to be mastered by the students after the end of the
instructional, C element (Condition) the condition at the time behavior is tested and D element (degree) criteria for
successful behavior.

Step 6: Developing the Assessment Instrument. On the sixth step, the next step made is to develop the
assessment that can measure behavior or competence of the student such as those set forth in the objectives of
general and specific instructional. The development of assessment instrument prepared by way of making instrument
plan and continued with preparing test items consistent with the competencies contained in the instructional
objectives. Assessment instrument of instructional outcomes developed consist of 10 test items of multiple choice to
measure the comprehension of students (ability to explain) about the history of Islam development in the world. In
addition, the assessment of student instructional outcomes using various criteria namely attendance, creativity in
making and displaying attributes, activeness at the time of information transaction, and the making of paper.

Step 7: Developing Instructional Strategy. On the seventh step, the next step made is to identify the strategy
used in the instructional to achieve the objectives. This strategy started by encouraging student instructional as pre-
instructional activities. The activity stimulates the motivation and focus the attention of the students to the material
discussed. Furthermore the instructional strategy followed by the presentation of the material, giving examples and
demonstrations, participation and active student assessment, and follow-up of activities related to newly learned
skills to be applied in the real world. This instructional strategy prepared using inquiry-transactional approach with
the following steps:

a. First step Preparation : Praying, Classifying the Group, Displaying test items, and Preparing Data

b. Second step Initial Activities : Praying, Apperception, Presenting TIU and ICT, Watching Filmstrip,

and Displaying test items

c.  Third step Core activity 1 : Setting the Stand
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Fourth step Core activity 2 : information transaction
Fifth step Core activity 3 : confirmation

Sixth step Core activity 4 : evaluation

Seventh step Final Activity : Closing

@ e o

Chart 2 shows 7 steps inkuiri-transactional process

Inkuiri-

Transaksional
Process

Step 8: Developing Instructional Materials. On the eighth step, the next step made is using the instructional
strategy to have instructional materials. The instructional materials to be instructional physical models developed in
the research in the form of:

a. Textbook printed materials and CD, about the Islam Education for the Vocational High School grade

XII 2™ semester in the History of Islam Development in the World.
. Teachers Manual, on how to use the instructional materials in the implementation of instructional.

c. Students Manual, which is about how the students learn printed materials like text book and CD. This

student manual directly integrated or blends into the textbooks and not made separately as Teacher
Manual. The integration is to facilitate and accelerate the students in instructional instructional
materials and ensure that surely read by students.

Chart 3 shows 8 steps of research and development
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Result

Step I: initial research result. The first step in the research is initial research made in September 2012 to
February 2013. This activity is to find information and data about instructional needs, problems, and ideas on
Islamic Education instructional solutions (PAI) in the material of history of the development of Islam in the world at
the Vocational High School (SMK) grade XII 2™ semester. Information and data obtained through interviews with
various people in SMKN 1 Kotamadya Pagar Alam, namely the principal, 3 teachers of PAI, 3 graduate students, 2
officials of Department of Education, 2 officials of the Ministry of Religious Affairs of city and province, Mayor of
Pagar Alam, and the surrounding community (including the students’ parents).

The information and data of the initial research includes the instructional on the development of Islam in
the world which is used now and suggestions on its improvement for the future. This information covers all aspects
of instructional. In detail, the information includes the material scope, currency, completeness, and vastness, the use
of teacher manual, student manual, the availability of instructional textbooks and CD / VCD, simplicity to be
understood, the obstacles encountered when teachers teach the material of history, sequence of instructional
activities, outline of the existing contents / materials, the next instructional materials, measurements of student
instructional outcomes, the most effective measurement, classroom situation, instructional methods, media and
instructional instruments, and available instructional time.

The outcomes of the initial research are as follows:

(1) The text book used is the PAI textbook of SMK grade XII published by the Ministry of Religious
Affairs, Yudistira, and Armico. The three textbooks used by the teachers in this school known that seen from its
scope is adequate and complete because it covers 5 continents. Asia, Africa, America, Australia, and Europe. But
one of the 3 textbooks used do not describe the scope in detail, but only briefly. According to the respondents, the
material of history of the development of Islam in the world that is in the three of these textbooks is less advanced
for it is not up to date. The explanation of material in the book just a glimpse of the five continents and the vastness
considered to be less because only explain about some countries for each continent.

(2) The instructional objective in the field of history for the students of SMK grade XII 2nd semester is
referring to contents standard of 2006 which has the competence standard which contained to understand the history
of Islam development in the world. While its basic competency is explaining, giving examples, and taking lessons of
development of Islam in the world. But the expectations of the teachers that students can learn in detail about the
development of Islam in the five continents and at the end of the lesson students can make a report or paper on
history of the development of Islam in the world according to their understanding.

(3) In the instructional process, the teacher uses guideline in the form of lesson plan and syllabus. In the
textbooks used by teachers in teaching have not found teacher manual, student manual and other media, including
CD/VCD.

(4) Instructional instruments used by teachers just textbooks guidance, syllabi and lesson plans, markers
and whiteboards. Expectations of teachers in the future that the instructional process can use instruments and media
that can support the instructional process that is active, creative, and fun, for example by using the instruments and
media such as movies, maps, globes, and pictures of Muslim leaders that packed in CD / VCD.

(5) Method or model of instructional that is used by almost all teachers is lecture method and occasionally
alternated with question and answer, discussion, and summarize the material assignment. According to the teachers,
only by this method it is considered appropriate with the material because they lack of instruments and media, the
students seem do not like the history material. This is proved because many students get sleepy during the
instructional process and some others (about 20%) rarely go to class. According to one of the teachers, said that
Mechanical Engineering in the school is less concerned with the material of Islam development history in the world.
The expectations of teachers in the future there will be a method of instructional of Islam development history in the
world that make the students to be active, creative, and happy supported by the effective and efficient instruments
and media. If it happens, then the students will certainly have a long memory of the history of the development of
Islam in the world.

According to some respondents recently that the teachers in Pagar Alam is not implementing the
instructional models appropriate to the material yet. They still use the conventional method or the old model of
teaching methods such as lectures. So far, most teachers just explain and the students just noted. The instructional
process continues without any innovation. The teachers realize that they should find new innovation by using model
of instructional that can improve student instructional outcomes, but they did not do that because they do not feel to
responsible for that. For the promotion of teachers it is required to make scientific work in the form of CAR
(Classroom Action Research), so inevitably the teacher should make this scientific work.
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Department of Education expects by the presence of new models of instructional so that the students can be
active and teachers can also be active. Some suggestions that arose in relation to the model or method of teachers in
teaching is that the material of history of the development of Islam can be presented using some teaching strategies
such as holding fragment, role play, the students play practical history so that easier to understand and interesting,
then uncover and tell the facts of history through films about the history of the development of Islam in different
continents, so that the students learn not only about worship but also to know the differences so that not only can
blame others.

(6) The media used by the teachers should be in the form of slide by displaying map with the red or yellow
dots to show the location of states with the Islam development, displaying historical films, globe, pictures, etc. The
research result of : Professionalism Portrait of Yogyakarta Teachers in Teaching and Instructional Activities”
conducted by the Education Research Network of Yogyakarta (JP2KY) in early 2010 showed that 75 percents
teachers of the research participant have not use the instructional media in teaching.

(7) Time. The instructional of history of Islam development in the world listed in the curriculum of 2006
was 6 hours lessons or 3 times meeting. But often do not have time because the material of history of Islam
development in the world is in the last meeting and the teachers are running out of time. Uninteresting instructional
process make absorptive capacity of students in the subject is not optimal. The students expected that this material
has a instructional process that can make them active, not sleepy, can listen to the songs and watch movie, interact
with friends, learning in group, and feels fun.

Step 2: 1dentifying the general instructional objectives. The general instructional objectives in the
curriculum of 2006 used the competence standard term. Competency standards for the material of history of the
development of Islam in the world for Vocational High School are to understand the development of Islam in the
world. Particular instructional objectives in the curriculum of 2006 used the term basic competence. This research
identified objectives of instructional about the historical development of Islam in the world for PAI subject of SMK
grade XII 2™ semester which can be regarded terminal objectives of historical development of Islamic instructional
in the world are:

“the students are able to make a report or papers on historical development of Islam in the world”.

The instructional objectives are more appropriately called the terminal objectives of historical development of
Islamic instructional in the world, because the general instructional objectives used for PAI as a whole.

Step 3: Instructional analysis result. The third step, this research and development is to determine step by
step competence that should be achieved by the students to achieve the terminal objectives by looking at the sub-
skills needed for the final objectives mastery of the historical development of Islam in the world. The special skills
are cognitive skills or knowledge, and attitudes needed by the students to achieve the terminal objectives. The
instructional analyzes objectives shown in the following chart:
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Chart 4 shows a result of instructional analysis

Step 4: Analysis outcomes of students and contexts. The fourth step in this research and development is
analyzing the students in parallel, context in which they will learn the skills, and the context in which they will use
it. Current students' skills, preferences, and attitudes are determined along with the characteristics of instructional
settings and the settings in which skills will eventually be used. At this step the information obtained from the initial
research outcomes on the characteristic of students of Vocational High School grade XII 2™ semester who learn
about the history of the development of Islam in the world.

The characteristics of students of Pagar Alam Vocational High School grade XII who will study about the
history of the development of Islam in the world are:

(1) All students of grade XII 100% Muslim (data attached). The students will be better able to absorb the
Islam values when the instructional process of history of Islam development in the world than if there is non-Muslim
student. This characteristic provides an opportunity for the teachers to be better to instill the Islamic values through
inquiry-transactional instructional approach.

(2) Aged about 15-17 years. At this age the students of Vocational High School already has the ability to
develop the reasoning in the study of historical development of Islam in the world. Vocational High School students
who are over 15 years old already has enough maturity in thinking and reasoning so they categorized able to study
the history of development of and values of Islam.

(3) Have studied and learned about the historical development of Islam during Bani Umayyad and Bani
Abbasid in PAI subject of grade X, Middle Ages and modern age in PAI subject of grade XI, and historical
development of Islam in Indonesia on PAI subject grade XII 1st semester. They also have studied several subjects
that support reasoning creativity such as mathematics and physics that allows students to absorb the abstract material
such as history which aims instilling values of Islam through the instructional analysis of historical development of
Islamic in different continents.

(4) Having diverse competencies namely smart, moderate, and not smart. These characteristics suggest the
need of instructional that involves discussion and group work as well as instructional from the students in the other
groups, like become one of the main features of inquiry-transactional approach.

(5) In general have been able to operate the computer and can access the internet. It is produced from the a
practical subject in the computer laboratory, while for internet access the students still using the internet access via
mobile phones and internet cafe because at the school there is no access to the internet. Based on the characteristics
in this research the instructional material used are taken from various sources such as text books, general books
about the historical development of Islam, the internet (via mobile phone and internet cafe), newspapers, and
magazines.
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(6) In general having a tendency to get bored quickly and sleepy when following lessons with a boring
presentation. Therefore, by this research it is presented with the inquiry-transactional approach, not dominated by
the lecture method. Thus instructional materials become more enjoyable.

Step 5: Performance objective formulation outcomes. The fifth step in the research and development is to
write performance objectives or specific instructional objectives in the curriculum of current PAI called basic
competence. The performance objective contains competence which is expected to be mastered by the students
when they finish the instructional. The specific competence identified in the analysis process of terminal objectives,
identifying the skills to be learned, the conditions in which the skills will be demonstrated, and the criteria for
successful performance. At this step will be formulated the specific instructional objectives on historical
development of Islam in the world are that students are expected to be able to:

Based on some specific instructional objectives above and analysis of instructional then formulated the
specific instructional objectives in the material of historical development of Islam in the world are that students are
expected to be able to:

(1) Compare the development of Islam in five continents.

(2) Show examples of the development of Islam in the world (figures, relics, various fields of science,

etc.).

(3) Take the values from the historical development of Islam in the world.

Step 6: Instrument development outcomes of instructional outcomes assessment. On the sixth step of this
research and development is to develop the assessment instrument that can measure the students’ competence as
desired in the objectives. At this step, the research continued on the development of assessment instrument designed
to measure the students’ achievements in the competency in the instructional objective of PAI of Vocational High
School grade XII 2™ semester which is making report or paper on the historical development of Islam in the world.
The table of blueprint of process assessment instrument and instructional outcomes looks as follows:

Table Ishow elements of instructional process assessment

Skills
No Elements to be valued Quality
Individual Group
1 Attendance 5% V V
Creativity in making and 20 % N N
displaying attributes
3 Their activeness at the time of | 10 % N N
information transaction
4 Multiple Choice Test 15 % \ V
5 Paper 50 % \ V
Total 100%

From the table shown in the attachment it can be interpreted that the instructional outcome value of each
student is very depending on the success of group instructional process and less depending on the individual
instructional process. This is one of the characteristic of instructional based on inquiry-transactional approach. The
instructional approach emphasizes on the role of collaboration in the instructional process and the results are joint
result. So, the instructional outcomes value in the inquiry-transactional emphasizes on the group instructional
process.

Before making list of question or instructional outcomes test, the blueprint was made first. Richard 1.
Arends explains that “the test blueprint is a devise invented by evaluations specialist to help make these decisions
and to determine how much space to allocate to certain kinds of knowledge and to the different levels of student
cognitive processes”.

Step 7: Instructional strategy development outcomes. On the seventh step in this research and development

is to identify the strategy to be used in the instructional to reach the objectives. This strategy will emphasizes the
component to encourage the students instructional including pre-instructional activities such as stimulates the
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motivation and focus of the attention, the presentation of new material using inquiry-Transactional and the
assessment of students activeness, and follow-up of the activities related to newly learned skills to be applied in the
real world.

Table 2 show of instructional strategy

Steps of Instrisction Artivity Content Method Medis Time
1 2 3 4 5
Step of Introduction

First step Preparstion - Praying,
Clessifying the Group,
Displaying test items, and
Preparing Data

Step of Presentetion

Second step Initial Sctivities -
Praying, Apperception,
Presenting TILF and ICT,
Watching Filmestrip, and
Displsying test items

Third step Core sctivity 1:
Setting the Stand

Fourth step Core sctivity 2 -
infermation transsction

Ffth step Core mctivity 3 :
confinmation

Sinth step Core activity 4 :
evaluation

Step of Closing

Seventh step Final Activity :
discuss the test, the teacher
teaching, games, and
closing

Total of Time AR Mt

Step 8: Instructional materials development result. The eighth step in this research and development is to
use the instructional strategy and instrument of process and instructional outcomes assessment to have instructional
materials draft. This instructional materials draft includes the instructional material (textbooks and CD) which the
students manual, teachers manual, and instructional outcomes assessment instrument are integrated in it.

Conclusion

The development of instructional materials based on inquiry-transactional includes 8 steps, namely initial
research, identification of objectives, instructional analysis, analysis of students and context, writing performance
objectives, developing assessment instruments, developing instructional strategy, and developing instructional
materials. The result is in the form of one set of instructional materials draft, namely lof textbook for the students, 1
of teachers manual, and 1 of interactive CD. The draft of the instructional materials still need to be evaluated in the
next research efforts.
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Abstract

Nurse practitioner students are educated to compose Subjective, Objective, Assessment, Plan (SOAP)
notes, a method for consistent communication of patient case information. However, since student clinical
experiences cannot be controlled, each student participates in a different variety of clinical patient conditions. This
qualitative study evaluates the usability, functionality, and perceived value of “Advanced Practice”, a free and open
source software mobile application designed to assist with peer-to-peer sharing of SOAP notes. Four nurse
practitioner students were given access to the mobile application and interviewed within a focus group. Student
responses suggest that the application is usable, works as expected and perceived valuable as a learning support or
reference tool for professional examinations. Additional SOAP notes that could be recommended to support
instructional content, content organization that fits the patient cases versus the nursing disciplines, and a
commenting system were the primary recommendations.
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Introduction

Nurse practitioner students are educated to compose clinical case studies in the organizational form of
“SOAP” notes, an acronym for Subjective data, Objective data, Assessment, Plan. In these case studies, which are
developed by the students throughout their program of instruction, students provide an analysis of their patient’s
problem, a rationale for their working diagnosis, and reasoning behind the patient care plan. However, since student
clinical experiences cannot be controlled, each student participates in a different variety of clinical patient
conditions. Motivating students to review peer SOAP notes is a way to increase the student’s exposure to a variety
of clinical conditions. Thus, a mobile application, “Advanced Practice” to support and promote a nurse practitioner
student’s peer review and collaboration, was designed and developed. More specifically, the purpose of developing
“Advanced Practice” was to 1) to create an infrastructure for students to securely share SOAP notes, 2) to increase
engagement and critical thinking by adding simple interactivity and 3) to create tools that facilitate discussion and
review of SOAP notes.

Advanced Practice is intended to afford students the opportunity to be both consumers and producers of
information. This critical skill for the digital world is also a part of practice within the medical community. The
experience of sharing case studies with peers and conducting meaningful discourse around clinical events is a
practice typically reserved for graduates already employed in the professional healthcare provider field. Advanced
Practice gives our students the opportunity to practice this experience and generate meaningful learning events for
themselves and their peers.

We have conducted research to evaluate the mobile application Advanced Practice, in terms of usability of
the interface, functionality, and users’ perceived value. Thus, this paper introduces the application and presents the
preliminary findings of our research.

Literature Review

The Advanced Practice app is a new technology designed to support an educational environment amongst
the nurse practitioner students, an approach of growing adoption within the educational technology field (Definition,
2008). Specifically, the application allows for the sharing of domain knowledge between nursing students. This
exchange of experiences is a primary component for communities of practice (Wenger, McDermott, & Snyder), and
access through a shared portal is critical to the success of electronic communities of practice specifically (Ho et al.,
2010).

SOAP notes entered into Advanced Practice are organized in brief, self-contained, reusable, aggregated,
and metadata tagged blocks known as Reusable Learning Objects (RLOs) (Beck 2010). This content structure has
been seen as particularly effective with health science students (Childs, Blenkinsopp, Hall & Walton, 2005;
Wharrad, Kent, Allcock & Wood, 2001) and is well adapted for mobile devices. However, to ensure the tools
efficacy towards supporting a student-centric community of practice, it’s necessary to ensure accuracy, data entered
by the students, application usability, and student and patient privacy (Demiris, 2006)(Richardson & Cooper, 2003).

Advanced Practice is designed using the Integrative Learning Design (ILD) framework. ILD is a broadly
applicable cross-disciplinary framework that includes not only pedagogical approaches to instructional design and
research, but also the integration of those elements into iterative technological development processes (Bannan-
Ritland, 2003). ILD’s roots in instructional design, usage-centered approaches, and distribution to audiences beyond
the target audience make for an appropriate fit towards development of a mobile learning tool within nursing.
Advanced Practice and its subsequent design are highly supported by the combination of instructors and students
identifying gaps and working with instructional designers to propose solutions. Usage-centered approaches and
feedback loop processes focus on usability, identified by human computing interaction studies as a necessity for
smartphone and tablet design. Finally, the program design is modular as to facilitate transfer to other academic fields
interested in case study based applications.

Design

The application is structured with a typical linear progression, which is consistent with the SOAP case
structure. Upon loading for the first time, the user must register for a username and password before they can login to
the application (Figure 1). This authentication process and the secure storage of the cases are handled by the
Appcelerator platform that the application is developed in. This security layer allows the application administrators to
control who is allowed access to the SOAP database and which SOAP cases the user will be able to see. This
functionality is intended to support student privacy while facilitating future research through content delivery control.
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UN/PW SOAPs

Android
Figure 1. The structure of the application

Once logged in, the student is presented with four categories of SOAP cases. These were selected by the
team to reflect the primary educational tracts taken by students in the department. Below the categories is a list of
case studies that the student can select and each case has a short 50-character description and case number (Figure
2). The short description is intended to inform the user of the SOAP case topic and for sharing case study
recommendations by peers.

Welcome, Jonathan Log out

ﬂ@f) Advanced Practice

.‘.i Adults | ﬁﬂ Gerlatrics | I'li Pediatrics |

28 year old male with vomiting and diarrhea

Figure 2. Screenshot of a case in the Adult category.

The research team decided to maintain a primarily text implementation of SOAP notes rather than
incorporate multimedia elements for the following reasons:

e  The addition of multimedia would have been a modification from the original assignment adding more

work to an already tight curriculum. The researchers hope to explore and assess the potential educational
value of this addition in future revisions.
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e  Mobile learning for nursing is still a young field and early implementation research still holds great value to

the community’s body of knowledge.

e Patient privacy issues as they relate to multimedia need to be explored in greater depth and appropriate

educational content delivered to ensure students are given proper guidelines.

When a SOAP note is selected, the user experience follows the traditional linear sections of subjective data,
objective data, assessment and plan (Figure 3). One minor addition was made to the SOAP structure in order to
create critical thinking moments during the case review. The application enables the user to decide the differential
diagnosis or plan they would implement prior to seeing the author’s recommendation. Though the correct choice
may be clear to the student writing the SOAP, this effort requires the student to consider plausible alternatives as

well as point out misleading facts.

= 3 357PM
pediatrics  Subj & Obj

2. Pediatric Peeing Problems

Subjective

‘Objective:

Vital signs are as follows: Ht. 70 em, Wt. 9
kg . (50 be a well-nourished and well-
developed infant. She is alert and active
fussy but consolable by mather. Physical
examination is unremarkable, HEENT,
cardiopulmonary and abdominal
examination is benign. A complete biood
count (CBC) with differential, urine analysis
(UA), blood culture and sensitivity, and urine
culture and sensitivity are ordered STAT and
available for review. CBC with differential:
Hgh: 9.5g/dl, WBC-10,000, 50% neutrophils,
46% lymphocytes, 3% monocytes, 3%
eosinophils. The UA reveals cloudy urine.
leukocyte esterase and nitrite. The blood

i Verizon & 11:30 PM

susjsobj  Assessment
2, Pediatric Peeing Problems

Salect the most appropriate diagnosis
[] urinary Tract Infection (Cystitis)

[[] Systemic Viral Infection

[] Pyelonephritis

Submit

i Verizon & 11:31 PM

Assessment Plan

2. Pediatric Peeing Problems

RX

[ Trimethoprim-sulfamethoxazole (TMP-
SMX) 54 mg PO BID x 5 days. Continue
entire antibiotic regimen even if symptoms.
are no longer present

Acetaminophen 90mg PO g4-6hours PRN
for fever and fussiness. Do not exceed 5
doses in 24 hours

[[] Orapred 9mg PO qid to decrease
inflammatory process.

Acetaminophen 90mg PO gd-6hours PRN
for fever and fussiness. Do not exceed 5
doses in 24 hours

Figure 3. Linear approach to displaying subjective, objective, assessment and plan.

Instead of listing the choices within a paragraph as eliminated options, the previous static text
implementation, the application creates discrete opportunities for critical thinking and selection. The learner receives
immediate feedback on the appropriateness of their decision and is able to move forward to the next part of the case

study (Figure 4).

Assestment

") Viral gastroenteritis
*) Giardiasis

(=) Bacterial gastroenteritis

Assestment

Viral gastroenteritis

low-grade fever.

Giardiasis

Bacterial gastroenteritis

bloody/severe diarrhea.

Correct. Viruses are responsible for 80% of gastroenteritis in the U.S. Classic
symptoms include nausea, vomiting, non-bloody diarrhea, abdominal pain, and

Incorrect. Recent travel to an endemic country makes the case suspicious for
protozoal infection however the patient’s symptoms do not quite match.
Symptoms of giardiasis include frequent, sulfuric-smelling belching, diarrhea,
and abdominal bloating/cramping after meals.

Incorrect. Bacterial gastroenteritis is usually associated with high fever, or

i

Figure 4. Users receive immediate feedback in Advanced Practice
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Technology

The Advanced Practice application is being developed as Free and Open Source Software (FOSS) due to its
benefits for an unfunded educational technology project. FOSS development facilitates the applications adoption by
reducing ownership issues and allows the project to potentially benefit from peer-to-peer development with other
interested institutions. Appcelerator is used as the development platform due to its active development community
and because it allows for cross-platform distribution including iOS, Android, and Web.

Context

Advanced Practice was designed in parallel with a class of nurse practitioners being introduced to the
format and value of SOAP notes. Students who had previously taken the class and nursing faculty were the primary
informers of the original design with current students as participants in evaluating the mobile application. Advanced
Practice is being distributed by installing directly to participant devices or through the web interface. We anticipate
submitting the first version to platform specific application stores by the end of 2013.

Research Design and Participants

The Advanced Practice application described above was implemented as a research tool in this study. At
the beginning of fall 2013 semester, the application was introduced to nursing students, who were enrolled in a
graduate level course. In total, 12 students were registered in the course. For the study, students were asked to
voluntarily participate in using the application as part of their required practice working with SOAP notes. Students
were not offered any incentives to participate except access to an early version of the mobile application. Four out of
12 students in the course volunteered. One student was female and three were male.

The participants accessed the application by either downloading it to their own mobile device (cell phone
or tablet) or by accessing the mobile friendly web version. To measure Advanced Practice’s interface usability,
functionality, and users’ perceived value, a survey and a 40-minute focus group was conducted.

Results

Interface usability

During the focus group, participants were asked about the pros and cons of using the application for
reviewing SOAP notes. Students’ responses were generally positive stating that the application was convenient, easy
to use and user-friendly. When asked about organization of the SOAPs, students were perplexed by the current
categories used for classification. They suggested it would be helpful to have categories more refined, based on for
example chief complaint instead of degree track.

Functionality

Participants were asked to discuss how they felt about maintaining access or expanding viewership access
to the content. Students showed mixed opinions. Students recognized both the benefits and the challenges of
expanding viewership. Students were receptive to the idea of expanded viewership as there would be more cases of
greater breadth and depth. Students weren’t concerned if people outside of their class authored cases as long as the
content was correct.

Some discussion developed around the value of complimenting textbook material with SOAP notes. One
student cautioned that an emphasis should be kept on evidence based cases “instead of claiming something is right”
such as in a textbook example. Students suggested a place for comments at the end of a SOAP for continued
discussion around the topic.

User perceived value

When asked about utilizing this application within their coursework, students agreed that the tool did
facilitate their learning. In particular, students recommended having an instructor identify SOAP notes relevant to
textbook material to enhance course content, but that reviewing notes should not be graded. Generally, respondents
suggested that requiring a grade for an activity within the application might deter students’ motivations towards the
application as a learning tool. Overall students saw the app as greater facilitation to learning outside the classroom
compared to current methods.

Students recognized the value in the application as a learning tool, but didn’t think it would be as useful
once they graduated and entered the profession of nursing. However, with improvements to the application and more
cases to select from, some students thought the application would be useful to review in preparation for their board
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examinations. One student could foresee authoring and submitting a case based on their professional experience
once in the workplace, especially if the case was unusual in nature.

Additional comments

At the end of the focus group, students offered some final comments on the application. Patient privacy was
a concern that students wanted to see insured. Multimedia incorporated into a case was also thought to be beneficial
for learning, e.g. the sound of an irregular heartbeat embedded in a case.

Discussion and Conclusion

Advanced Practice provides a contextualized learning experience that allows students to generate
meaningful learning events to themselves and their peers. Nursing students often receive limited exposure to real
world rare or unusual patient cases while learning textbook material. SOAP notes provide an avenue for
complementary exposure through a contextualized learning experience. To realize this goal, the results indicate that
we have further work and research to do.

Students would like to see categories refined beyond adult, geriatrics, pediatric, and women’s health.
Organizing by chief complaint would allow students to use the application as more of a reference tool. It appears
that there is a clear need to provide more meaning to SOAP notes outside of the actual material but within the
category. This contextual information provides an impetus for a student to select and begin on-demand learning.
One solution may be a feature in the application that allows the instructor to create and share a collection of SOAP
notes pertinent to a topic being covered in class. Sub categories may be an additional solution toward adding greater
value around a case. For example, a clinical student making a patient experience, at a later time, could look up the
chief complaint to reinforce the topic with similar cases.

A place to leave comments on a case was also suggested by students. Having a dialogue around a case may
further reinforce community of practice behavior. However, if the app is to foster conversation around each SOAP
note then comments, which tend to be individually centered and fragmented (Lu & Churchill, 2012), may not be the
best solution. Further research is required to test the potential value of a comment system and explore how the
instructor could utilize this information within the class environment.

The connotation of grading deterred students’ attitudes towards approaching and using the application.
Since students author content at one point, the rigor of the case may diminish as a student realized that their choices
within a case would ultimately be evaluated and therefore creating lower level cases may be of a greater benefit to
them. Currently, it is not in the design plan to grade students on the options they choose. However, the instructor
would like to know who and how many cases are being accessed. Would this deter from a community of practice as
the learning motivation moves towards being centered on points? This is a question to explore in future research.

References

Bannan-Ritland, B. (2003). The role of design in research: The integrative learning design framework. Educational
Researcher, 32(1), 21-24.

Beck, R. (2010). Learning objects. Learning Objects. Retrieved May 23, 2012, from
http://www4.uwm.edu/cie/learning_objects.cfm?gid=56

Childs, S., Blenkinsopp, E., Hall, A., & Walton, G. (2005). Effective e-learning for health professionals and
students—barriers and their solutions. A systematic review of the literature—findings from the HeXL
project. Health Information & Libraries Journal, 22,20-32. doi:10.1111/j.1470-3327.2005.00614.x

Definition and Terminology Committee of the Association for Educational Communications and Technology.
(2008). Definition. In A. Januszewski, M. Molenda & P. Harris (Eds.), Educational technology: A
definition with commentary (2nd ed., pp. 1-14). Hillsdale, NJ: Lawrence Erlbaum Associates.

Demiris, G. (2006). The diffusion of virtual communities in health care: Concepts and challenges. Patient Education
and Counseling, 62(2), 178—188. d0i:10.1016/j.pec.2005.10.003

Ho, K., Jarvis-Selinger, S., Norman, C. D., Li, L. C., Olatunbosun, T., Cressman, C., & Nguyen, A. (2010).
Electronic communities of practice: Guidelines from a project. Journal of Continuing Education in the
Health Professions, 30(2), 139-143.

Lu, J., & Churchill, D. (2012). The effect of social interaction on learning engagement in a social networking
environment. Interactive Learning Environments, 1-17. doi:10.1080/10494820.2012.680966

Richardson, B., & Cooper, N. (2003). Developing a virtual interdisciplinary research community in higher
education. Journal of Interprofessional Care, 17(2), 173—182. doi:10.1080/1356182031000081777

472



Wenger, E., McDermott, R., & Snyder, W. (2002). Cultivating communities of practice: A guide to managing
knowledge. Boston, MA: Harvard Business School Publishing.

Wharrad, H. J., Kent, C., Allcock, N., & Wood, B. (2001). A comparison of CAL with a conventional method of
delivery of cell biology to undergraduate nursing students using an experimental design. Nurse Education
Today, 21(7), 579-588. doi:10.1054/nedt.2001.0602

473



Types of Blended Instruction: Different Approaches to Different Mixes

Jackie HeeYoung Kim
Armstrong Atlantic State University
jackie.kim@armstrong.edu
11935 Abercorn Street, Savannah, GA 31406
USA

Descriptors: Blended Learning, Instructional Technology

Abstract

This article addresses how to approach different pedagogies depending on the orientation of blended instruction.
Four blended courses with different orientations will be presented in this article. The article will categorize the
model of each orientation of blended instruction and different approach to pedagogy and course design.

Introduction

The paper illustrates some major shifts in twenty-first century higher education through the exploration of a
blended course which went through a redesigning process to achieve greater success under the umbrella of newly
emerging educational milieus, where higher education increasingly offers more flexible, online, blended modes of
instruction for time-strained students to be able to have access to learning. Blended learning, one of the most
adoptable modes of instruction, helped as well as challenged educators despite its reputation as “the single-greatest
unrecognized trend in higher education today,” as the president of Pennsylvania State University said (Young,
2002). Ever since the online course management system has been available in the field of education, blended
learning has been a naturally developing organism evolving according to educational purposes and contexts.
Blended learning has moved arbitrarily between traditional and online instruction which resulted in ambiguity of
what, how, and when educators mix different delivery methods of instruction.

Definition of Blended Learning

Blended learning is a formal education program in which a student learns at least in part through online
delivery of content and instruction with some element of student control over time, pace, and/or space, and at least
in part at a supervised brick-and-mortar location away from home. Additionally, blended learning is called different
terms such as distributed learning, open and flexible learning, and hybrid learning. The arbitrary nature of blended
learning reverberates in the different definitions of the term:

e Combining instructional modalities (or delivery media) (Bersin & Associates, 2003; Orey, 2002a,
2002b; Singh & Reed, 2001; Thomson, 2002)

e Combining instructional methods (Driscoll, 2002; House, 2002; Rosset, 2002)

e Combining online and face-to-face instruction (Reay, 2001; Rooney, 2003; Sands, 2002; Ward &
LaBranche, 2003; Young, 2002)

Much interest in blended learning has been exhibited by researchers, but the critical discussion of
understanding and the reconceptualization of teaching from the instructor’s point of view have been largely absent
from the blended learning literature. Most research has been confined to the definition, direction, and the broad
goals that educators might espouse as they design blended environments.

The Future of Hybrid Model

The global revolution in information technology, which has transformed the international economy, is also
destined to transform American education (Moe, Cuban, & Chubb, 2009). Hybrid schools facilitate the
incorporation of a wide selection of educational technological innovations that transform the education process,
which is why Moe and Chubb predict that most schools of the future will take a hybrid form (Moe and Chubb,
2009).
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Driving the movement toward hybridization is recognition of the considerable benefits that technology
offers to the learning process. The promise of technology extends beyond customization of the curriculum and mode
of learning. This “force of liberation” (Moe and Chubb, 2009) frees schools from geographic constraints, improves
accountability by way of sophisticated data management systems that evaluate progress continuously, and provides
significant savings in labor, which can make funds available for use in more effective ways, as the case studies have
demonstrated. Furthermore, in the educational sector, computer-based technologies hold the capacity to remediate,
accelerate, review, preview, supplement or supplant the existing teaching/learning system. Networking capabilities
mean resources can be borrowed from or shared with other educators and students around the country or globe,
expanding access to the top-tier teachers and instructional materials (Hassel and Hassel, 2009).

No one best technology exists; instead, the suite of tools evolves daily. As more schools enter the digital
terrain, the incentive for technology firms to invest in improvements of their systems and/or content expands.
Inevitably, in such a system, quality will rise and prices will fall. Hybridization of traditional pedagogical models
presents a unique opportunity for schools to fight low enrollment and boost efficiency. By substituting specialized
software for expensive college-trained workers for a portion of the school day, schools can significantly cut costs
and reinvest those savings in more productive ways (Jacob, 2011).

A hybrid school model combines both online, computer-based learning with traditional classroom learning.
While still attending a “brick-and-mortar” school structure, students in hybrid schools spend all or some of the day
taking online classes or utilizing instructional software under the supervision of school staff. The delivery of
education is thus a hybrid of the online and traditional models and can be customized to the individual student.
Smart assessments allow students to skip content they are familiar with and progress to more challenging levels.
Data collection systems provide reports to teachers regarding which lesson plans can be crafted to address areas of
high need or interest. The pace of instruction can be modified on an individual basis, and the format for assignments
contains a broad scope from crafting traditional essays to creating screen casts, podcasts, or video blogs. The
development of hybrid schools should be unsurprising, considering the impact of technological innovation on
modern society over the past 40 years (Jacob, 2011).

The Orientation of the Blended Learning

The choices of blended learning entirely change pedagogical approaches to blended instruction and the
components of course design. This article addresses how to approach the different pedagogies depending on the
orientation of blended instruction. Four different blended courses with different orientations will be discussed. There
are three different kinds of blended courses according to the definitions of the University System of Georgia (USG):
(1) A partially-at-a-distance course uses technology to deliver more than 50 percent of class sessions, but visits to a
classroom are required. If a course is offered through two-way interactive video, then it should be coded partially at
a distance because students must meet at a designated location. (2) A hybrid course uses technology to deliver 50
percent or less of class sessions, but at least one class session is replaced by technology. (3) A technology-enhanced
class uses technology in delivering instruction to all students in the section, but no class sessions are replaced by
technology.

The types of blended learning defined by USG are based on the proportion of use of technology in a class
session. Contrary to USG’s definitions, this article discusses the different types of blended instruction defined by
their orientations other than the proportion of use of online instruction or technology. The orientation of the blended
instruction is critical because it decides the entire approach to the instruction in terms of design and pedagogy of
instruction.

Four Models of Blended Learning

The following are definitions of the models that are based on the orientation of blended learning as well as
the related case studies that differentiate the pedagogical approaches to blended learning.

1. Learning Enhancement Model: Case Study One (Kim, 2013a)

Learning Enhancement Model is a model in which, within a given course or subject, instructors choose to
facilitate online learning components to enhance students’ learning experiences in the course. The major cause of
this model is to compensate for the limitation of face-to-face course components. In the following section, the article
illustrates the case study of blended learning based on a learning enhancement model (Kim, 2013a).
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a. Start of Blended Learning

Difficulties associated with student teaching relate to time and scheduling constraints, which limit
opportunities for student teachers to communicate reactions, reflections, and questions raised after entering into their
internship. This has resulted in the lack of opportunity for student teachers to process and make sense of their
experiences at field sites by applying and connecting concepts from coursework and by sharing their questions and
reflections with peers. The interchange of questions and reflections about learners, pedagogy, and teachers'
instructional and classroom management behavior, between and among student teachers, is essential for making
sense of the complexity of the social macrocosm of classrooms and schools. Thus, specific ways to foster such
interchange among student teachers was explored and described.

b. Pedagogical Structure of a Blended Course

The pedagogy for this specific blended course for future teachers was based on the solid theory and
incorporated into the course design, such as problem-solving approach advocated by Bransford and Stein (1993).
Gagne (1980) said, “The central point of education is to teach people to think, to use their rational powers, to
become better problem solvers.” Since learning to teach is far from a simple process, and is predominantly
associated with ill-structured problems, teacher educators need to seek a way to help student teachers build the
ability to locate, understand, and respond to the dense and multi-faceted problems of the classroom. As an effort to
build student teachers’ problem-solving and reflection skills, this study facilitated the problem-solving approach,
particularly the IDEAL approach, advocated by Bransford and Stein (1993). The IDEAL approach was used to help
student teachers frame the way of approaching problems in the classroom. The IDEAL approach consists of the
following steps: 1) Identify problems and opportunities; 2) Define goals; 3) Explore possible strategies; 4)
Anticipate outcomes and act; 5) Look back and learn. The student teachers will locate their problematic cases and
look for the strategies consistent with their goals in literature and, if needed, seek professional assistance from
professors and cooperating teachers. To extend and build student teachers’ problem-solving and reflection skills
through socially constructed interaction, student teachers were given access to and invited to participate in Web-
based discussion through an online classroom management system called VISTA. The VISTA discussion board was
a space for student teachers to share the problems, solutions, and implementations of their practice during internship.
The university supervisor posted the weekly discussion topics based on the steps of the IDEAL approach; student
teachers were required to comment on peer student teachers’ postings and respond to other comments.

c¢. Improving the Quality of Interaction and Problem-Solving Skills

This study assessed the quality of interaction and of learning experiences of student teachers during
computer conferencing while learning problem-solving skills. To examine the quality of interaction, this study
examined student teachers’ discussion contents by using the Interaction Analysis Model (IAM). The IAM analyzes
the online discussion by using five phases: 1) sharing and comparing information; 2) discovery and exploration of
dissonance or inconsistency or advanced teaching strategies; 3) negotiation of meaning/co-construction of
knowledge; 4) testing and modification of proposed strategies or co-construction; 5) metacognitive
statements/applications of newly constructed meaning. This study offers implications on whether use of computer-
conferencing in student teaching is effective enough to increase student teachers’ problem-solving skills and
knowledge construction as well as to prove the fact that computer conferencing is an instrumental medium for
quality discussion among student teachers. This case study is the first stage of research that investigates the nature of
the dialogic processes generated among student teachers in an online discussion group.

The interview and descriptive survey results showed the positive responses of all student teachers toward
use of online forums during student teaching. One of the significant findings was that student teachers appreciated
interaction opportunities with peer students. An opportunity to communicate with other student teachers was not in
the curriculum of their internship program. In addition, student teachers were often scattered and isolated from peer
student teachers even in the same building. As a result, the internship experiences were limited to interaction
between the intern and the cooperating teacher in the classroom.

Student teachers valued the interaction with people at the same level as them, non-hierarchical interactions
absent in interaction with cooperating teachers or university supervisors. It seemed conversing with other student
teachers created a comfort zone where there was no tension, which was inevitably generated by the evaluation
authority of the cooperating teacher or university supervisor.

These student teachers enjoyed getting different perspectives on the same issue and seeing how their peers
dealt with the same problem. The peers’ different perspective gave student teachers a new way of looking at a
solution. The collaborative discussion created a new scheme: that peers can be a valuable resource from whom they
could learn. This phenomenon was closely related to Vygotsky (1978)’s proposition of social constructivism. The
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collaborative discussion in computer-mediated communication (CMC) further created emotional support. Student
teachers often felt vulnerable in their new role. Worries over their execution in the classroom generated tension and
stress during the internship period. The evolving stress was released to a great extent after they gained knowledge
that other interns faced similar issues in their class. It was a pleasant relief for student teachers to discover that
others faced either the same or very similar issues.

Another significant advantage to interacting with peers in online forums was that this design of online
forum allowed student teachers to step back and reflect on the problem. They then could consider their goal for this
issue and broke down the problem-solving approach into steps. One of the most significant findings was the fact that
they learned to approach a problem in a more systematic way.

In this study, we showcased examples of interaction analysis for examining social construction of
knowledge. This study found higher mental functions of social construction of knowledge appeared throughout the
postings in analyzing the progress of the entire discussion transcript. This study showed that the structure of the
discussion contributed to higher mental functions in the collaborative discussion. The discussion format of this study
guided students to follow the systematic steps to approach the problems: the IDEAL approach. Coincidently, there is
an overlap between elements of the IAM model and those of the IDEAL approach.

We believed that the algorithmic, collaborative discussion through CMC helped student teachers equipped
with a frame of how to grapple with the problem. Frames impact how we see and make sense of our lives; frames
help us to establish boundaries, name problems, form opinions, and uncover solutions (Entman, 1993; Goffman,
1974; Judge, 1992). Schon explains how teachers frame challenging situations that emerge in their practice through
“naming the problem, setting boundaries of attention to it, and imposing coherence to provide directions for change”
(cited in Achinstein & Barret, 2004; p. 719). Framed within a context of shared knowledge with discussion
participants, each student teacher learned from other practitioners to solve problems by experimenting and working
toward a viable solution in their classroom. Frames can assist student teachers in assessing their mental archives for
similar experiences and can help them adjust their practice accordingly (Schon, 1987).

It is difficult to help individuals learn the ways of thinking and acting required by a profession. Learning to
teach for this kind of practice is far from formulaic (Darling-Hammond, 2006; p. 40). It is up to teacher education to
provide teachers in training with coursework and experiences to build on, challenge, and move beyond their
perspectives and interpretations in order to see teaching with a wider lens (Kennedy, 1999; Wideen, Mayer-Smith, &
Moon, 1998). We believed that incorporating CMC in student teaching with theory-grounded structure, such as the
IDEAL approach, puts forward the needed training, which allowed student teacher to learn ways of thinking and
acting requisite to the teaching profession. Through collaborative discussion practice, student teachers seemed to
expand their ability to locate, understand, and respond to the dense and multi-faceted problems of the classroom.
Markel (2001) asserted that the advantage of online discussion lies in allowing students time for reflection. Student
teachers commented on positive effects of stepping back and breaking down the problems following the steps of the
IDEAL approach, a process which was absent in their reflection process in the past experience.

Another key effect of CMC in student teaching was to build a community of learners. A student-to-student
communication scheme of online discussions—synchronous or asynchronous—played the major role as a tool to
develop a learning community (Choi, 1999; Park & Kim, 2000). Participants of CMC discerned the value of
collaborative online forums from which they received pedagogical, managerial, and emotional support. Participants
ascertained viable, experimental teaching ideas from other participants and new classroom management approaches.
Additionally, they were relieved from the stress encountering a new role in their life by sharing and seeing in
practice similar or the identical issues experienced by others. They gained some consolation by seeing that their
peers were not always successful.

This study proved that computer conferencing is an instrumental medium for quality discussion among
student teachers. Further, it demonstrated criticality of building a systematic design of the online forum in an effort
to increase the higher mental function of online communication. In the process of the analysis of transcripts, we
learned that there has been an absence of student-student interaction in student teaching, which could develop a
different communication environment from interaction with cooperating teachers and university supervisors.

The study of Amdiraal, Lcokhorst, Wubbels, Korthagen and Veen (1998) found that while CMC provided
emotional support, it was not as effective for fostering reflection. In contrast, this study found that, a well-structured
forum grounded in properly aligned theory could induce quality reflection. The significance of this study is the
development of a systematic online forum that builds social construction of knowledge and promotes problem-
solving skills for student teachers. The chief advantages of the online problem-solving forum model are:

1. Its appropriateness for using constructivist, collaborative student teaching learning contexts
2. Its focus on research-based problem-solving skills
3. Its integration between the IDEAL approach and IAM to check the quality of online forums
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4. Its straightforwardness and simplicity of use
5. Its adaptation of CMC in student teaching

2. Accessibility Model: Case Study 2 (Kim, 2013b)

According to the body of research on the topic of blended learning, there are three major rationales for
blended learning: (1) Improved teaching and learning, (2) increased flexibility in and access to learning; and (3) cost
effectiveness (Graham, 2006). The second kind of blended course was built based on the institutional needs of
increasing the size of enrollment by increasing accessibility of the course. The course that the author had to teach
was announced as a hybrid course and the bi-weekly face-to-face times were scheduled in the university course
registration Web page. The rationale for using blended learning for this specific course was not a voluntary decision
made by the instructor to improve teaching and learning outcomes. Blending the course with face-to-face and online
instruction was an involuntary institutional requirement aimed at increasing flexibility in and access to learning. By
its very nature, blended learning offers more flexibility to learners by reducing face-to-face time and by adding more
online learning components. These features are especially attractive to mature learners who have to balance jobs and
family responsibilities with their studying as well students who live at a distance. In the midst of the negative
influence of economic turmoil, the institutional decision of increasing flexibility was necessary. Along with other
higher education institutions, this medium-size, four-year state university has been challenged by a variety of
roadblocks such as escalating costs, decreased funding, increased oversight and regulation, entrenched practices,
outdated models, constraining policies, and low graduation and retention rates. In the midst of these chaotic
challenges, the major concern of the university leadership has been increasing enrollment and retention.

The face-to-face course the author has taught for many years became a blended-learning course which
many researchers posited as “a transformative learning experiences (Garrison & Kanuka, 2004)” for students. The
outcomes of this innovative modality of instruction were far from meaningful dialogue with peers, thoughtful
reflection online, and increased student engagement (Ziegler, Paulus, & Woodside, 2006). By contrast, my blended
course did not achieve the positive results of blended learning. Both parties, instructor and students, finished the
semester with frustration and resentful feelings about the format of the course. The questions are raised: What have I
done? What went wrong with the course? The author had to analyze the factors of unsatisfactory results in the
process in implementing the blended course.

a. Traditional Attitude: Lecture Obsession

The lack of familiarity with technology tools in computer-mediated systems (CMS), which appeared to be
one of the major reasons in the failed integration of two modalities of teaching, was not applied to the author’s case
since she had majored in instructional technology for her doctorate. The author held enough technology skills to
hold technology workshops for faculty members in her department. The major cause of the failed course was to
manage class time throughout the semester. A blended approach permitted the instructor to change the way she uses
the class time. The major concern came from lack of face-to-face time to deliver the course content in a given time.
Sixteen weeks to deliver the course content was shrunk to eight weeks. All content seemed too important to
eliminate any of the content. She has taught the same course successfully with high ratings of instruction
effectiveness in her teaching evaluations. The component of her face-to-face course consisted of mainly lectures and
class discussion along with students’ assignments. Because her presentation skills were highly favored by students
(documented by her teaching evaluations), she was resistant to change the way that the course was taught. Because
of the large volume of the content the author perceived as too important to eliminate, the instructor rushed to deliver
the content in the reduced class time. Rushed face-to-face instruction led to students’ misunderstanding of the
content and confusion at the end of classroom session. Because of the time constraint, no classroom discussions
were held during the semester. Students’ feedback notes showed that lectures did not result in successful learning
outcomes. Feedback she received from students also clearly indicated that too much information was presented
during the face-to-face periods.

The author had successful experiences in facilitating online components in her practice in the past. She
used a discussion board as a space for student teachers to share the problems, solutions, and implementations of their
practice during internship. As a university supervisor, she posted the weekly discussion topics based on the steps of
the IDEAL approach advocated by Bransford and Stein (1993). Each week, student teachers were required to
comment on peer student teachers’ postings and respond to other comments. This study proved that computer-
conferencing was a beneficial instrumental medium for quality discussion among student teachers. This study also
suggested that teacher educators should consider using online forums as training to help student teachers build on,
challenge, and expand their perspectives and interpretations in order to improve problem-solving skills. Further, it
demonstrated the criticality of building a systematic design of the online forum in an effort to increase the higher
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mental functions of online communication. She also used online components of a discussion board to improve
student learning. The online discussion board played a role as a checker to ascertain if students completed the
reading assignments according to instruction given in the face-to-face class. The facilitation of blended learning
seemed to open profitable educational opportunities in the previous blended-learning experiences. In contrast, this
particular course seemed not to match the previous positive experiences. This course denied the effectiveness of the
blended-learning course. After a long reflective process, the author came to the conclusion that there was only one
factor that was not present in the previous blended courses: the reduction of the major component of the course,
lecture. All other blended courses incorporated the online components of the course as a supplemental component to
the original course curriculum.

What was failing this particular blended course was the failure to transfer the lecture to comparable online
components and to understand the strengths of both modalities of instruction. The next question will be how to
approach this issue. Here are the pedagogical tasks to analyze the research and trials and errors of the future
practice:

1. Analyze the components of the course.

2. Find the strengths of face-to-face instruction and online learning.

3. Find the weaknesses of face-to-face instruction and online learning.

4. Find the comparable component for the lecture. (screencaptured lectures and Voice-over PowerPoint slides)
5. Find the weaknesses of comparable components and supplement additional components for the weaknesses.
6. Extract the essence of the course content to reduce the volume of the lecture.

b. Failure to Locate Compatible Online Components

The lecture component of the class needed to find different modality to supplement the loss of the content
of the lecture. Two major components were readily available as online components for blended learning: discussion
board and quizzes. The quiz was facilitated as a tool to check students’ completion of required readings. These
quizzes will ensure students’ completion of reviewing the screen-captured online lectures. Online discussion board
was used to check the reading assignment, to encourage students’ reflection on learning, and to replace group
collaboration. The author learned that online discussion is the tool to change the overall quality of the courses.
Ways to facilitate the online discussion board are unlimited: from the plain talk of the topic to group discussion to
sharing the technology-infused project. It is critical to know the possibilities to convert the discussion board space
for the simple monologue-type discussion to a space for multiple educational activities which will enhance the
collaboration and interactivity of the course.

The online discussion board needs to be designed as a space where student knowledge is individually
constructed and socially co-constructed by learners. This approach is in accordance with the constructivist view of
learning, which advocates student learning occurs in the milieu of their interpretations of experiences in
constructivist learning environments (CLEs), rather than merely being transferred from the instructor (objectivist
learning). The fundamental difference between CLEs and objectivist instruction is that students learn domain
content in order to solve the problem, rather than solving the problem as an application of learning (Jonassen, 1998).
The problem-solving skill, self-direction for learning, and collaboration are three major areas in 21* century skills
(The Partnership for 21st Century Skills, 2013) to be a globally competitive future worker. However, there are few
course design models that address this significant issue. To address how to design a learning environment that
produces the knowledge generator, rather than the knowledge consumer, this study experimented with a
pedagogical model of constructivist learning environments (CLEs) that engage learners in meaning making
(knowledge construction) (Jonassen, 1998).

e Provide students with the authentic context of the learning task with the knowledge construction process
(e.g., development of scenarios that help pre-service teachers to write lesson plans grounded in Piaget’s
constructivist theory).

e Have students use multiple modes of representation (e.g., creation of video clips to present Erikson’s
psychosocial development).

e  Provide collaborative learning environments (e.g., facilitate online publishing websites (Wiki, Twitter,
blogs, Ning and the like) to accumulate their collaborative learning in Brenfenbrenner’s bioecological
model).

c. Strengths and Weaknesses in Face-to-Face and Online Instruction

For the best allocation of the particular components of face-to-face and online modalities, it is key to
understand the strengths and weaknesses of both modalities. Strengths of both modalities need to be capitalized on
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while the weaknesses of both modalities needs to be eschewed. Oftentimes, the strengths of online learning seem to
be the weaknesses of its face-to-face counterpart.

3. Instructor Discretion Model: Case Study 3

The third orientation blended course was to increase the effectiveness of instruction where a math class was
designed to increase the passing rate of a math class by incorporating the cutting edge technology—such as
Camstudio and LivePen—which was intended to demonstrate the step-by-step process of math problem. There are
two primary components of instruction. The first is traditional instruction, which delivers instruction to students on a
face-to-face basis. The second is multimedia presentations, which incorporate audio, video, and interactivity using
on-screen quizzes, cursor-manipulated tools, and navigation. Students will work at their own pace through a lesson
strand correlated to the course objective.

In a general sense, a math class is perceived as a difficult subject for an online course. Low math scores of
students have been a major concern because of low student retention and graduation rates at many universities.
Despite the general preconception of math as a difficult subject to convert to an online instruction mode, the
instructor of a math course found the online component of the class to be useful for review for the difficult math
process to follow. An online course’s accessibility (anywhere/anytime) allows students to view the recorded lectures
repeatedly. Especially, thanks to the capacity of online instruction to allow students to adjust pace and time, the
instructor found the online component beneficial for pre-review and review of complex math problems that students
had struggled to solve. As a result, the blended mode of instruction improved teaching effectiveness and decreased
the student failure rate.

Recognizing the positive effects of computer-aided instruction, which has been scientifically proven to
close achievement gaps for at-risk students (Barrow, Markman & Rouse, 2009), this study discusses an innovative
way of teaching mathematics through integrating instructional computer tools into the traditional instruction by
using such tools as WebAssign (an online instructional tool) and Bamboo (a graphics tablet). The Bamboo tablet is a
computer-input device that enables a user to hand-write, similar to the way a teacher writes with a chalk on the
blackboard. This is one way of showing how these technology tools can perform the Vygotsky constructs of
scaffolding by analyzing the relative effectiveness of different hinting styles (scaffolding), learning styles, and
cognitive development levels.

The study found that how students with different learning styles benefit from distinct hinting formats from
different modalities of instruction (such as only texts, audio instruction, and video instruction with math experts).
Vygotsky(1978)’s term "scaffolding” is used to describe tutorial interventions or decisions serving this research
project. "Hints" are problem-solving assistance that gives additional support in ways that improve the chances that
the learner will be able to solve a problem. Another form of help is “problem-decomposition scaffolding.” In this
method of problem decomposition, the math problem is broken into components, which allows individuals to solve a
problem more easily. The hinting session, one of the components of instruction, will offer clarity that would not be
possible without the use of technology by providing multimodal, interactive, gradual presentations that convey the
concept effectively. Pedagogically enhanced math instruction empowered by multimedia capabilities enriches the
lesson presentations, self-pacing learning, and instantaneous feedback.

4. Cost-effective Model: Case Study (Kim, 2010)

The fourth kind of blended course was developed due to the strain on financial resources of a professional
development initiative for in-service teachers. The reduction of cost was the major concern in the course
development of this kind of instruction because either the training organization or trainees could not afford time and
money to attend educational sessions.

The technology grant project was launched to help a county offset reduced state funding of technology
training and close the achievement gap between economically disadvantaged students and non-economically
disadvantaged students by providing technology resources to all schools. The staff development plan was designed
as part of a grant project to improve teachers’ instruction through the implementation of technology and research-
based instructional practices as well as to develop departmental curriculum and design program evaluations.

Economic turmoil led the grant project team to consider innovative ideas to overcome the budgetary
limitations through implementation of the grant. A limited time frame and funding were major considerations when
the training team developed the “Professional Learning Sequence.” Three assumptions were made: 1) All training
does not have to be face-to-face training. 2) Teachers will need additional onsite support after training. 3) Grant
schools should agree to the new paradigm of training. According to the new training plan, 50 hours of professional
learning is placed in three different formats: 1) face-to-face; 2) collaborative team session; 3) digital online
instruction. As follow-up to the training, supplemental onsite support was provided. The face-to-face training
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focuses were: 1) direct instruction, which includes lectures, demonstrations, and hand-on activities; 2) collaborative
sharing and redelivery, which encourages learning as a community; 3) lesson planning, which involves the
construction of instructional activities using technology resources. Two hours of collaborative team sessions were
conducted during the planning period and at the end of training sessions. Two teachers per team shared the group
ideas. Digital online instruction sessions were conducted for 20 hours. Course content sites were created. These
included educational technology reading assignments, reflection assignments using blogs and wikis along with a list
of sites and articles, online projects, and lesson preparation and planning assignments.

This study investigated the extent of the perceptions of teachers on the effectiveness of the constructed
hybrid technology training sessions to effectively meet their needs. If technology is to be used by students and their
learning outcomes, well-structured technology training is mandatory. Since budgetary constraints limit providing
on-site training, the traditional method of offering professional development, a critical need exists for exploring the
effectiveness of fully online or hybrid training with online alternatives that will lead teachers to possess the
confidence, understanding, and skills to effectively incorporate technology into their teaching practices.

Pedagogical Approaches to Professional Development

Increased access to information through new technologies, along with the need to prepare children to
compete in an emerging information-based global economy, promises to fundamentally reshape school practice as
we move into the next century (Harvey & Purnell, 1995; Jonasson, 1993). Despite increased access to computers
and related technology for students and teachers, schools are experiencing difficulty in effectively integrating these
technologies into existing curricula.

According to the U.S. Congress, Office of Technology Assessment (1995), the lack of teacher training is
one of the greatest roadblocks to integrating technology into a school’s curriculum. That same report revealed that
most school districts spend less than 15 percent of their technology budgets on teacher training and development.

Thus, Moursund’s (1992) contention that school systems have not taken into account the training and
support teachers needed to appropriately and effectively use computer-related technology in the classroom remains
relevant. The following elements are the pedagogical considerations that the professional developers and school
administrators should take into account in planning professional development initiatives.

Time: Teachers must have substantial time if they are going to acquire and, in turn, transfer to the
classroom the knowledge and skills necessary to effectively and completely infuse technology into their curricular
areas (Hawkins & MacMillan, 1993). However, Harvey and Purnell (1995) suggest there is an overwhelming
sentiment that schools have yet to create the kind of training and practice time teachers need in order to learn how to
effectively integrate technology into the curriculum.

Taking into account varying needs: When designing staff development sessions on technology,
individual differences must be addressed and individual strengths supplemented (Shelton & Jones, 1996).

Sustained staff development. To help teachers properly complete the "learning cycle" of computer-related
professional development, training must be ongoing and systematic (Kinnaman, 1990).

Flexibility of professional development opportunities: Staff training programs designed for the
technological development of teachers are effective when programming offers flexibility and is not based on a "one
size fits all" philosophy. Teacher training programs must not expect that all participants will leave with the
knowledge and skills to facilitate the transfer of learning to their individual classrooms. Instead, Browne and Ritchie
(1991), Harvey and Purnell (1995), and Stager (1995) state that effective staff development for technology requires
flexible content and opportunities.

Provisional support: One of the most effective ways to align staff development with district/school goals
is to invest in someone with experience in both technology and curriculum (Kinnaman, 1990).

Collaborative development: The environment in which the effective technological development of
teachers occurs is built around collaborative learning. Because teachers vary in their level of expertise at the time of
their training, the context which surrounds their technological professional development must provide a non-
threatening environment that is sensitive to the individual teacher's level of expertise and experience (Browne &
Ritchie, 1991; Shelton & Jones, 1996). As a result, Stager (1995), Browne and Ritchie (1991) suggests that
collaborative problem solving and cooperative learning must undergird the approach to technology learning for
teachers.

Linking technology and educational objectives: The technological training must have an instructional
focus that guides teachers to think first about their curriculum which, in turn, helps them address how to integrate
technology into the curriculum (Guhlin, 1996; Persky, 1990).

Intellectual and professional stimulation: The model of staff development for technology must put the
teacher/learner at the center of the learning experience and provide a meaningful context for learning (Stager, 1995).
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Teachers need instruction that engages them and forces them to reflect on the benefits and limitations of teaching
with technology (Persky, 1990; Shelton & Jones, 1996). When teachers engage with others in ongoing reflection
about what they have learned about the instructional use of technology, they are more likely to critically evaluate
their own pedagogical practice and redesign their instruction.

Conclusion

Despite its high demand and the rapid adoption of the blended mode of instruction in higher education, the
knowledge base of blended instruction is still in its infancy stage. There are myriad areas that call for better
understanding before settling upon the definitive mix of the Web-based instruction and its face-to-face counterpart.
An instructor of hybrid courses needs to have a deep understanding of how people learn, what students’ learning
styles are, and what technology can provide for the successful design of technology-integrated learning
environments (Bransford, Brown, & Cocking, 2002).

It is important to note that many school operators have implemented more than one blended-learning model
for their students. The types of blended learning have been typically defined on the basis of the proportion of use of
technology in a class session. Contrary to the traditional method of categorizing the kinds of blended instruction, this
article discusses the different types of blended instruction defined by their orientations other than the proportion of
use of online instruction or technology. The author found that the orientation of blended instruction is critical
because it decides the entire approach to the instruction in terms of design and pedagogy of instruction.

This article discusses how the same instructor found opportunities as well as challenges at the same time in
implementing blended instruction depending on the orientation of the blended learning. That means not all blended
instruction is effective for all learning environments. According to the case studies presented in this article, the
success of blended learning is dependent upon understanding the nature of the instruction, algorithmic preparation of
instruction based on the analysis of the course, locating comparable online (technology) components to traditional
counterparts of instruction, understanding strengths and weaknesses of different learning modalities, and
incorporating pedagogically effective educational theories into the course design. This article highlights empirical
insights for pedagogical approaches to different mixes of blended learning and practical strategies grounded in the
practice of university faculty members. Ideally, this will lead to readers reflecting on their own instruction and
considering ways to develop a successful blended course.
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Abstract

The purpose of the study is to develop an instructional design model to support learners' continuous
reflection during the learning process in cultural diversity education. Current instructional models for cultural
diversity education are inappropriately utilized in school settings due to the lack of specific guidelines for
instructors’ and learners’ activities and their insufficient explanation and usability. To enhance cultural sensibility
and value internalization for cultural diversity education, learners’ continuous reflection during the learning process
should be integrated in the instructional design process. Using the design-based research methodology, this study
first derived a draft of instructional design principles from multicultural education literature review and monitoring
classes, then suggested an instructional design model with the cooperation from expert instructional designers and
field experts (teachers), and finally developed a practical instructional model through gradual model elaboration
process. The features of the developed instructional design model are as follows. First, it presents specific learning
stages and activity elements for cultural diversity education. Second, it provides different types of reflection
supporting tools that an instructor can use for each learning stage in learner-centered design as well as specific
examples of usages. Third, the developed model considers not only the cognitive aspect of learners, but also the
affective one, suggesting instructional design elements to consider in order to cultivate attitudes or values.

Introduction

Needs for the multicultural or cultural diversity education have been heightened as the Korean society
becomes a multicultural society. The definition of cultural diversity refers to various methods in which a culture of a
group or society is expressed (UNESCO, 2008) and it is an approach to minimize the structural discrimination and
socio-economical separation based on ethnicity, class, gender, religion, disability (Lee, Joo, & Kim, 2013). Banks
and Banks (2010) stated that the goal of the cultural diversity education is for all students to acquire knowledge,
attitude, skills to communicate, negotiate meaning and interact with various groups of people. In order to guarantee
the effectiveness of multicultural education, every students should be offered with continuous multicultural
education (Martorella, & Beal, 2002; Parker, 2001; Savage, & Armstrong, 2000).
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However, currently available programs intend to help students in multicultural family adapt in the Korean
society. The limited scope of multicultural educational locus in current programs have been criticized for its focus
on a group of minority to be adapted into a society (Cho et al, 2010; Hwang, & Yang, 2008; Park, 2011). In this
context, interests in multicultural education which notes a parallel human relationship and power relationship
between majority and minority have been increased recently in Korea(Kang, & Jang, 2009; Lee et al, 2013; Lim et
al, 2012).

On the other hand, it is rare to find an instructional design model that has detailed activity stages or guidelines
that an instructional designer can refer to when designing cultural diversity education. The current lesson models for
cultural diversity education have activities or stage names that are too abstract or general for teachers to follow
through. Moreover, they are not appropriately utilized in school due to insufficient guidelines for instructor and
students’ activities in each lesson stage and lack of explanation or usefulness (Eun, 2009; Kang, & Jang, 2009; Kim,
& Kim, 2009). And, focus of cultural diversity education includes not only cognitive aspects of learning but also
learners’ attitude and value formation. To improve learners’ attitude, value and interests, it has been suggested that
organizing lessons around learners’ activities is useful (Heo, 2010; Kim, & Jin, 2004; Kwon, 2004; Lintner, 2005;
Scott, 1999). However, activity-centered lesson does not guarantee to achieve the intended goals. Despite the fact
that activity-centered learning is significant in several aspects, students just focus on doing specific activity itself,
which results in different learning outcomes (Kim, & Jin, 2004).

This is due to the absence of reflective learning, where a learner forms his or her consciousness and
behavior through monitoring ones status and learning situation (Choi, & Lee, 2003; Duffy, Lowyck, Jonassen, &
Welsh, 1993). Reflection has been proved to be a success factor in the learning process, but research on facilitating
reflection has been done mainly in the web environment (Chung, 2007; Kim, & Kim 2002; Park, & Woo, 1999) and
there has not been enough studies regarding strategies or tools that can support reflection in the face to face learning
environment.

Generally, the reflection activities are in the journal writing format implemented at the end of a series of
lessons or in the form of reminiscing previous learning contents. Current methods require learner’s memory which
may result in erroneous information, and it may not be less effective in terms of promptness. It is also ineffective in
terms of value internalization method. Therefore, research guidelines for instruction design is needed to help
learners to continuously reflect their learning process.

The aim of this study is, therefore, to develop a continuous-reflection-centered instructional design models
for cultural diversity education which enables learners to reflect continuously during the learning process in order to
internalize the core value of culture diversity.

Theoretical Backgrounds
Multicultural Education and Cultural Diversity Education

Recently, due to the influx of foreign workers and increase in international marriage, the Korean society is
becoming a multicultural society by having ethnically and racially diverse people. Therefore, fostering members of
society to respond sensitively in multicultural setting to recognize and respect differences has become an important
issue in education. To fulfill an ideal society through cultural co-existence and positive interaction, the revised
curriculum in 2007 reflected multicultural education (Hong, 2012). However, multicultural education currently
implemented has been criticized for its focus in the assimilative educational contents which target minority groups
(Hwang, & Yang, 2008; Kang, 2008). Current education offers only methods to integrate children from multicultural
family or minority into the Korean society by offering training programs for Korean language and Korean cultural
understanding as adaptive education (Koo, Park, & Seol, 2010).

Due to the emergence of critiques, narrow scope of multiculturalism has been transcended and the necessity
of cultural diversity education is all the more emphasized. The definition of cultural diversity refers to various
methods in which a culture of a group or society is expressed (UNESCO, 2008), and it indicates the cultural
difference between people in terms of language, clothes, the ways to form traditional society, concepts regarding
ethics and religion and interaction. Cultural diversity awareness not only enables one to understand other cultural
groups but also experience internal changes such as attitude or value to acquire open attitudes and flexible mindset
toward other cultural groups. That is, cultural diversity education is to foster abilities to acquire sensitivity regarding
different life styles, world views, and cultures and to participate in the conversation between different groups and
countries (Banks & Banks, 2010).
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Instructional Design Model for Cultural Diversity Education and Reflection

The existing multicultural education programs have been mostly implemented by specifying multicultural
education subjects in terms of curriculum content, subject matter, and teaching-learning methods or by teaching
understanding of other cultures in social education. Teachers recognize the importance and necessity of multicultural
education but have difficulties in its implementation because they’re not provided specific guidelines to conduct a
lesson (Choi, & Mo, 2007; Park, Sung, & Cho, 2008). According to Cho et al.(2010), teachers are not even certain
that the school-provided multicultural education activities are valid. and they expect professional organizations to
provide education programs and materials.

For an effective lesson, it matters how the teacher makes use of the ample teaching-learning materials. This
ensures the necessity of building an instructional design model for cultural diversity education. The following Table
1 includes the current multicultural education lesson models

Table 1. The Existing Multicultural Education Lesson Model

Preceding Research Multicultural Lesson Model Stages

Kang, & Jang (DSuggest Pluralism Task (2)Investigate and Understand Pluralism Task (3)Secure Plural

(2009) Perspective (4)Cooperatively Adjust Plural Perspective and Set Temporary Solution
(5)Present and Evaluate (6)Reflect on Decision Making Process

Kim, & Kim (DSuggest Problem of Conflict (2)Recognize Multi-culture Coexistence (3)Resolve Cultural

(2009) Prejudice (4)Practice Anti-prejudice Activity (5)Internalize Value

(DSuggest Situation of Cultural Conflict (2)Reverse Major Culture (3)Unfamiliarize
Culturally (4)Think in the Minorities” Shoes (5)Seek Multi-culture Coexistence

(DRecognize Problem (2)Add Minor Culture Related Content (3)Recognize Relationship
Between Major Culture and Minor Culture (4)Settle and Develop

Jho, & Park (2009) | (1)Unfamiliarize Socio-cultural Myth (2)Looking at World from Others’ Perspectives
(3)Write and Present Inter-cultural Material (4)Encourage and Seek Plan for Practice

Eun (2009) (1D Admit Cultural Toadyism or Ethno Cultural Centrism (2)Recognize Difference Between
Own Culture and Other Culture (3)Understand and Respect Own Culture and Other Culture
(#)Reflect on Own Culture and Other Culture (5)Handle Multicultural Problem and Conflict

Park (2006) (DReveal Child’s Prejudice (2)Understand Child Literature Content (3)Correct
Misunderstandings Leading to Prejudice (4)Explore Prejudice Related Emotions (5)Post
Activity and Wrap Up

Han (2006) (1»)Watch Movies (2)Check Movie Content (3)Analyze Problems and Question Period
(#)Debate

These instruction models suggest different approaching methods depending on subject matter, goal, and
learner level; or they suggest teaching-learning methods that utilize particular media. These methods are different
but in general, they go through the process of recognizing, respecting and internalizing the cultural difference.
However, the explanation of each stage’s activity does not provide specific guidelines that the teacher can refer to
when he or she plans the lesson. Each stage should clearly state the teacher and learner’s roles and activities

Also, in cultural diversity education, the lesson is organized focusing on the learner’s activity, and it leads
the learners to understand concepts and internalize values through concrete experiences. The learner’s reflection, in
this context, is proposed to be an important factor in the successful learning. When experiences are not connected to
the reflection, learners tend to be absorbed in the activity or behavior itself, and this makes it difficult to achieve the
intended goals (Kim, & Jin, 2004). Learner’s reflection is also included in the existing multicultural education
instruction models, but the reflection process is just limited to the reflection journal writing at the end of each lesson
period. The reflection done at the end of the lesson is less effective in terms of promptness such as reflecting in the
middle of the lesson and being able to reflect the result of the reflection in the following behavior or activity. This
means that it is needed that learners guided to reflect as the lesson persists (Chung, 2007).

The importance of experiences and reflection through learners’ activities is emphasized in the Kolb(1984)’s
experiential learning theory. Kolb(1984) defined experiential learning as a learning process that brings the learner’s
behavior change and growth as they analytically observe and reflect on the concrete experiences and from these
experiences, deducing abstract conceptualizing, i.e. principles that can be generalized regarding behaviors, and
based on this, trying new behaviors and trying to experience new things with new points of view. In experiential
learning, the learning process is cyclical and is progressed gradually. The learners’ active participation in concrete
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experiences and their self-reflection towards the experiences are important in the learning process. Learning takes
place in the process of integrating experience, concept, observation and behavior. Kolb’s experiential learning
theory model is cyclical format of four stages: ‘concrete experience,’ ‘reflective observation,” ‘abstract
conceptualizing,” and ‘active experiment.” Kolb (1984)’s experiential learning theory may work as a theoretical
frame of an instruction design model for cultural diversity that needs inter-cultural experience and constant
reflection in that it emphasizes activities and reflections of learners.

Reflection Supporting Tools

Schon(1983, 1987) suggested two types of reflection. One is reflection in action which is about the process
of learning, and the other is reflection on action which is about the result of learning. Learners monitor their thought
and learning behavior by reflecting their learning process. This process is focusing on realistic tasks, asking oneself
whether a series of activities to solve the tasks are conducted in a reasonable way and finding alternative solution
and ruminating on the result of it (Dewey, 1933). Discussions on types of reflections imply that both process and
result of learning should be reflected and through the whole process of learning, continuous reflection is needed. In
addition, reflection is not a skill that is improved naturally but it is an acquirable skill through learning (Kim, 2012).
When teachers provide learners with opportunities for reflection and encourage them and provide regular feedbacks
to reinforce reflective learning, learners develop the ability to learn from their experience (Lowe, Rappolt, Jaglal, &
Macdonald, 2007). Accordingly, research on methods hew in which the teachers support the learners’ reflection is
important subject to study (Sawyer, 2006).

The literatures on reflective thinking introduced the effect of various learning tools that could support
reflective thinking. The typical tools for stimulating reflective thinking are reflection journal, concept map,
reflection questions, and checklists (Song, 2009). Reflection journal asks learners to write a journal by organizing
the questions and concerns which came up in their minds during learning. By writing a journal, the learners are not
stopped at reflecting with their head but they are provided with opportunities to evaluate their learning experience
deeply by stating their thoughts (Boud, 2001; Boud, Keogh, & Walker, 1985; Chung, 2003). Andrusyszyn and
Davie(1997) reported the effectiveness of interactive journal writing in facilitating reflection in their study of
reflection facilitation in computer mediated learning environment.

Concept map was developed by Novak and Gowin(1984), and it means pictures using nodes and links to
express a propositional statement. Concept map has structural figures and it shows concepts which are the
relationship between ideas and knowledge in an organized manner (Jonassen, Grabowski, 1993). Accordingly,
concept map as visual symbol helps learner recognize the information quick and easy way and see through the
whole structure of related concepts beyond understanding a specific concept. Thus, concept map can be flexible
classroom tool to assess the degree of understating. In addition, Kinchin and his colleagues (2000) reported after
qualitatively analyzing the usefulness of concept map, it plays positive role to integrated newly learned concept with
previous knowledge.

Reflection questions are the easiest tool for teachers to utilize in their classroom. Students are able to
ruminate on their learning objectives, process of learning, and the content of learning through reflection questions.
Chung (2007) encouraged students to fill the worksheets and to use reflective questions time to time while
performing activities in each step in problem solving task. In this research, worksheets of each step are proven to
promote team process of problem solving thus helping students’ performing PBL activities. However, the use of
reflective question was quite inactive because appropriate reflective questions suitable to the level of students were
not offered. Therefore, the teachers should lead the classroom naturally and use appropriate questions considering
the learning contents and the level of students (King, 1994).

Checklist is a tool for students to monitor their process of learning (Burke, 2009). It is a way of making
students record the frequencies of a specific behavior or check whenever this behavior appears after previously
designating items they want to observe (Ahn, 1997). However, when students evaluate their process of learning in
the classroom, the questions should be simple and easy to identify otherwise they might interfere with the flow of
lecture (Conner, 1991).

In this research, the specific principles to utilize reflection journal, concept map, checklist, and reflection
questions as supporting tools for continuous reflection in multicultural education are suggested and improved.
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Methods
Design-Based Research

Design-Based Research is about learning in the context which is conducted through recursive and
systematic designing and research process on teaching strategies and tools(Design-Based Research Collective, 2003).
Design-Based Research is usually dependent on the context of teaching and learning, and a great of part is done in
the real classroom for improvement (Sloane & Gorard, 2003). Accordingly, in solving the complex problems of
teaching environment, practical solutions can be suggested to be rooted in the theories (Barab & Squire, 2004;
Brown, 1992).

In this paper, researchers try to develop an optimal instructional design model for multicultural education
though Design-Based Research. The suggested model can provide teachers with practical principles for designing in
the context of classroom environment. Teachers could be provided with the information about the steps and stages to
lead students to effectively acquire the values and the meaning of cultural diversity and how the learning activities in
each steps be arranged. They can, also, get a great deal of ideas of supporting strategies for students to wholly
understand of the values and the meaning of what teachers provide. Recursive implementation and evaluation made
suggested model optimal.

Research Procedure

The initial model including steps and activities was developed through reviewing previously suggested
multicultural education models. This initial model was revised through the feedback by the instructional design
experts and the field teachers, and its applicability of revised model was verified through applying it to the real
classroom environment.

The development of the initial model

The initial model was developed including steps and specific principles based on the literature review.
Literature review was conducted in the area of present models for multicultural education(Banks, 2007; Eun, 2009;
Han, 2006; Jho, & Park, 2009; Kang, & Jang, 2009; Kim, & Kim, 2009; Park, 2006) to construct the steps and
stages of the optimal instructional model. An initial instructional design model was developed with the steps of
introduction-development-closing.

In addition, based on the experiential learning model of Kolb(1984), researchers classified the multicultural
education classroom activities into four steps: concrete experience, reflective observation, abstract conceptualization,
and active experiment and determined their purposes and necessity. In order to develop tools and strategies to lead
and support learner’s continuous reflection during the class, related literature (Andrusyszyn & Davie, 1997; Boud,
2001; Boud, Keogh, & Walker, 1985; Burke, 2009; Chung, 2003; Chung, 2007; Kinchin, Hay, & Adams, 2000;
Kolb, 1984; Novak & Gowin, 1984; Song, 2009) were analyzed. Reflection journals, concept map, reflection
questioning, and checklist were suggested as useful supporting tools for reflection by the literature review.

The development of the second model

Two instructional design experts who have experience as teachers and the one social studies expert who
had taught at teachers' college reviewed the initial model suggested their opinions through individual face-to-face
interview. Their opinions and suggestions were analyzed and developed into recommendations for improvement.
Each expert had an interview with two researchers. The interviews were conducted focusing on validity based on the
previous literatures and recommendations for improvement about the suggested model. The interviews were
conducted in a semi-organized way, and one interviewer mainly asked questions and the other one instantly record
and transcribed conversations with laptop. The contents of recorded conversations were classified into four types of
information: theoretical background which the suggested model root in, opinions about the model in general, and the
activities in each step. Recommendations for improvement were identified and coded. Considering the purposes of
development and applicability, the experts’ suggestions were divided into the ones which can be applied and the
others which cannot be after three times of discussion for decision making. As a result, the initial model was revised.
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The development of the third model

To increase the possibility of utilizing the model in schools, the model was tested for use by eight field
teachers who have different years of teaching experiences. The field teachers were asked to especially reflect on the
expected difficulties if they use the suggested model to plan their class. Three parts were especially stressed when
the teachers reviewed the model. First, are the names of teach steps and activities appropriate? Second, are the
activities of each step applicable? And are the application plan of reflection supporting tools suitable? Third, is it
possible to design various multicultural education when following the suggested model? The teachers’ opinions
were classified according to three questions. Just like the first revision, the suggestions were applied to the next
version of model. The second model was refined based on the participants’ feedback and the final model was developed.

The final model

Real instructions were conducted by two teachers separately to see how the model is realized in the
classroom. A researcher observed the instruction and conducted an interview with the teacher and the students.
The teachers were mainly asked if there were any difficulties planning and using the reflection supporting tools
and how the students responded. Four students had a group interview from each class, so eight students in total
had interview and suggested their ideas. They were asked difficulties, advantages and any general ideas related to
the reflection supporting tools they used in the classroom. The collected ideas and suggestions from the teachers
and the students were considered when revising the explanations of reflection supporting tools and the final model
was developed upon them.

Results
The Development of the Initial Model
The instructional design model for continuous reflection in cultural diversity education was designed by
considering cultural diversity education and reflective thinking. In this study, the types of activities were extracted

by analyzing prior multicultural education model and its instructional goals. The initial instructional model like
Figure 1 was developed, connecting the process with four major steps from Kolb’s theory of learning by experience.

(@ Recognizing problem
@ Confirming task

Apprehension of
Cultural Situation

<Reflection Supporting
Methods>

3 Exploring cultural fact
@ Finding out cultural

differences and similarities
® Collecting cultural
information

Applying to other
cultural situation
Internalization
@) Extending experience

- Reflection Questions
- Checklist

- Concept Map

- Reflection Journal

Extension of Exploring of Cultural
Cultural Experience Information

®Forming logical relations
among the cultural
situations
@ Conceptualizing

Conceptualization of
Cultural Relation

Figure 1. The first instructional design model for continuous reflection in cultural diversity education
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The effective reflection supporting methods for each step are like the follow. In the concrete experience
step, it consists of two activities, ‘realizing cultural situation’ and ‘checking the task.” The main process of this step
is identifying the various cultural differences or situations in our lives and recognizing the learning contents for the
class. The applicable reflection supporting methods in this step is ‘questioning’. It focuses on checking whether
learners understand the main points of the learning contents and helps learners to recognize the learning goals.

The reflective observation step includes a process of solving problems relating to the learning task from the
previous step, concrete experience. First of all, learners find out the cultural facts in the situation, shown in the
concrete experience step. From the cultural situation, they research how the differences appear in each situation,
and study reasons of the similarities and differences among other cultures. Checklist and questioning is suggested
to prevent learners from absorbing unconsciously into activities while forgetting its purpose.

In the third step, abstract conceptualization, identify the cultural similarities and differences, and connect
the cultural elements from the lesson logically to from concept of the culture. The concept map can be an effective
supporting method in this step. It can be used for activities to help learners understand how the various concepts
can be connected, showing the similarities and differences.

In the last step of the model, learners extend the concept of culture by applying the conceptualized learning
contents into different situation. From the process, they deviate from adopting fragmentary knowledge from the
cultural situation, understand culture as life style of human kind, and internalize themselves to respect different
style of living and expression mode. Furthermore, it makes learners apply those attitudes and perception to real life.
To support completion of the learning process, students write a reflection journal about things they find out and
want to know more from the class. It can be used to arrange the contents cognitively and affectively they learned.

The Development of the Second Model

The initial model was reviewed by expert for validity, availability, understandability, and universality of
the model. Their opinions which are reflected in second model are like the followings. First, provide efficient
explanation for the instructional model. Second, guidelines for the reflection supporting strategies and tools should
be explained concretely. Even though the model is valid as an instructional model for cultural diversity education, it
should contain more detailed guidelines for teachers so that they can use the model in the classes. Those suggestions
throughout decision-making process among researchers applied into the second model like Figure 2.

The form of the model and designation of each level is revised in second model. In the revised model, it
separates subjects to learners and instructors and suggests major reflection supporting tool separately for each step.
The names of each level from Kolb’s model of learning by experience are changed to the main activity in each step
such as ‘recognizing cultural situation’, ‘exploring cultural information’, ‘conceptualizing cultural situation’,
‘extending cultural experience.” In addition, the last activity, extending experience, suggested in 10™ step is
eliminated since it seems to be similar to the extending cultural experience for internalization of other culture. Also,
to make the terms clear, we changed ‘question’ to ‘reflection question’ in reflection supporting tool. For the detailed
guides, we revised ‘collecting cultural information’ to ‘finding reasons for cultural differences and similarities.’
Reflection supporting tools is revised only in checklist by modifying and supplementing questions and form of the
checklist. The types of questions were changed from five statements to O,X checking and elaborated the reflection
questions considering each step, and eliminated repeated questions.
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Figure 2. The second instructional design model
The Development of the Third Model

The second model was reviewed by 8 experts working in educational field: six of them majored in cultural
diversity education and the rest has master’s degree in pedagogy. The field experts referred about the activities,
instructors’ role, types of reflection supporting tools, and applications. Since activities suggested in model seem to
be weighted to cognitive aspect, it needs to include more elements from affective, behavioral aspects.

In addition, the opportunities to present about the learners’ feelings and thoughts after the activities should
be contained in the steps. Majoring in cultural diversity education, some experts answered the model should support
more effectively for general teachers. They suggested many guide materials such as various examples, checklist for
instructor, etc. The necessity of revising terms to reveal the meanings of activities more clearly was also suggested.

The opinions about checklist were the major issue in reflection supporting tool. The terms should be
revised for students’ understandings and the contents should reflect aspects of cultural diversity education. Besides,
using the checklist in the middle of the class should disturb the flow of the learning and it might be ineffective.
There was a comment about the standardizing form of the checklist. While making concept map, the Venn diagram
is suggested since the learners should recognize the similarities and differences of cultures during the activity.

Considering those suggestions, we revised terms and content of the reflection supporting tools, added more
detailed material explaining the model, maintaining the form of the second model.

The Development of the Final Model

The third revised model received usability test, applied in elementary school classes. We confirmed some
suggestion to revise the model by interviewing teachers who planned and conducted class with the model and
students from the classes. One of the teachers suggested the model needs to give plenty scope for teachers, which
they can elastically use the model in planning classes. The other teacher referred learners should have some
opportunities to learn about the process of making concept map and checklist which are reflection supporting tool.

Most students mentioned that reflection supporting activities like questioning, concept map, checklist were
helpful for their learning, since it guides what to do in learning process. Meanwhile, it is confirmed that even though
reflection supporting tools can be applied to all steps, teachers assumed the tools as an absolute. From this result, we
improved the model like Figure 3, combining reflection supporting tools together for all steps and filled the first
letter from suggested steps in brackets. Moreover, the development of the model is completed suggesting the guide
for teachers using the model by the context and educational environment and reflection supporting tools (Table 2,
Table 3, Figure 4, Table 4)
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Table 2. Example of reflection questions
Step Reflection Questions
. * What is it about that I experienced (saw, heard)?
Apprehension of

Cultural Situation

* What is fact suggested in that I experienced (saw, heard)?
* What is today’s lesson?

Exploring of Cultural
Information

* What is the fact that I already know relating to the situation I experienced (saw, heard)?

* What are the similarities between cultural facts I already know and the scene I experienced
today?

* What are the differences between cultural facts I already know and the scene I experienced
today?

* What is the reason of the difference between cultural facts I already know and the scene I
experienced today?

Conceptualization of
Cultural Relation

* What are the relations between collected information?
* How can the collected information be united and organized?

Extension of Cultural

* How can the learned facts apply to other cultural situation?
* What kind of change will be brought in my cultural perspective and behavior after today’s class?

Experience * (in other cultural scenes) What will I do? What kind of happening is expected?
Table 3. Example of reflection checklist
Step Reflection Check-list Questions o/X
Apprehension of * Did I see, listen, react actively on the situation given in the class?

Cultural Situation

* Do I know well about the situation I experienced now?

Exploring of Cultural
Information

* Did I fully examine the situation to find the meanings of it?

* Did I listen carefully to others observing situations around?

* Am I collecting information relating to the learning task?

* Is the collected information important and reliable?

¢ Do I know what is additional information needed to understand the situation
deeply?
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c ot . * Do I know well about the learning subject?
onceptualization o . . . PSUTRPS
Cultural Relation Do I know what the key information is (to understand the situation)?
* Do I know relations between learning subject and information I collected?
Extension of * Can I apply the content I learned today into my real life?
Cultural Experience * Can I relate the content I learned today to other situation?

218 Yok

o) gif &lg

Figure 4. example of céncept map

Table 4. Example of reflection journal

Step Reflection Journal Questions

* What are the impressive things and memorable things among learning contents?

* What did you feel during learning and after learning?

* What are the experiences or examples nearby to which what you've learned could be applied?
* What circumstance in the future might be related to what you've learned?

* What are the difficulties and things which need further explanations?

Extension of Cultural
Experience

Discussion and Conclusions

This research focused on methods to engage students in continuous reflection during learning process by
developing instruction design model for cultural diversity education. The basis of this research is attributed from
prior researches, which insisted that classes should be student centered to improve students’ interest and to form
their attitudes or values (Heo, 2010; Kim, & Jin, 2004; Kwon, 2004; Lintner, 2005; Scott, 1999), and that the
reflective self study is important in activity-centered classes (Choi, & Lee, 2003; Duffy, Lowyck, Jonassen, &
Welsh, 1993).

The discussion of developing instructional model for cultural diversity education is extended to three aspects
as the followings. First, this research determined concrete learning steps and activities for cultural diversity education.
The final instructional model is fulfilling the actual needs from education field by suggesting prescriptive form of
concrete steps and activities for instructor and learners in cultural diversity education. Second, we suggested detailed
examples of reflection supporting tools and of utilization in each step for student-centered classes. This research guided
some reflection supporting tools for each step and method to provoke learners’ reflection in activity-centered class.
Third, the specific instructional design elements to consider for affective domain such as learners’ attitude or value
have been suggested along with instructional design model. Cultural diversity education is a cognitive, affective,
behavioral education to make students acknowledge and respect value from different cultures, and live together.
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The instructional design model contrived cognitive learning by step of apprehending cultural situation,
exploring cultural information, and conceptualizing the situation. Besides, as experiencing diverse cultures, it made
behavioral changes possible, by discovering reasons for cultural difference and similarity, and applying
conceptualized cultural relations in other situation. Lastly, the instructional design model is suggested for changes in
affective area relating to learners’ attitude and value by accepted cultural knowledge from internalization step.

Meanwhile, some suggestions for effective application of the model, from findings in developing and
applying process, are like the followings. First, to implement the cultural diversity education, instructors should use
time-block or aware of other methods for flexible class management. Although the example of the class materials
provided in this study is based on quantities of two classes (90 minutes), the actual classes was conducted in one class
(40 minutes), considering the actual school environment. To ensure students play a leading role in exploring cultural
information, conceptualizing its relation, and internalizing it, it takes a certain length of time. Thus, the key is to insure
plenty time to induce learners’ deep thinking and reflection for internalizing value and changing attitudes in student-
centered learning. Second, as using complicated reflection supporting tools would disturb the flow of class, it is
important for instructors and learners to use simple and familiar reflection tool. To accomplish learning goals in the
class without immersing oneself in activities, the reflection is suggested during class. However, the flow is rather
distracted, when the time designed for reflection is too extended or complex tools are used in reflection process.

Therefore, using simple and easy form of reflection tools to remind learning goals and meaning of activities
is essential to maintain flow of the class. Third, various example should be suggested together for practical use of
the model. Those who are not only familiar with concept of cultural diversity but also making effort to support
continuous reflection need to spend much more time and effort to prepare. Indeed, some participants in this research
who majored in multicultural education or are interested in cultural diversity education showed much faster
applicability and understanding than ordinary teachers, who suffered understanding the model and preparing
materials for classes.
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Abstract

Recently, inquiry-based learning has gained renewed emphasis, and has gradually become the central
theme in educational research and practice, including the context of online learning. Meanwhile, innovative
technologies provide new methods and enhancements of online inquiry-based learning. The purpose of this paper is
to discuss key components of online learning and explore how innovative technologies, such as mobile apps, cloud
computing and other technologies can be employed to enhance this type of learning.

Introduction

Online learning is currently expanding rapidly at universities, colleges, and even high schools. According
to USNews, online course enrollment climbed for the 10™ straight year. Out of 6.7 million students, 32% were
enrolled in online higher education in 2011, compared to 6.1 million in the previous year. In 2012, 62.4% of
colleges offer fully online degree programs, compared to 32.5% ten years ago (USnews, 2013). However, compared
to the proliferation of offerings and options of online courses, there are the poor retention rates in online learning.
The quality of the online program is one of the contributing reasons for learner dissatisfaction with this type of
learning (Ruth, Sammons, & Poulin, 2007).

Inquiry-based learning pedagogies can be used to solve this issue by increasing the quality of online
learning, as well as learner satisfaction. Why? First, inquiry-based learning has been proven to have a very positive
impact on learning from K-12 to college and graduate level education. The benefits students can gain from inquiry-
based learning include: deep conceptual learning, higher-order thinking skills, and positive attitudes towards
learning (Blumberg, 2000; Edelson, 2001; Zuckerman, Chudinova, & Khavkin, 1998). Second, inquiry-based
learning has many different instructional models, such as the learning cycle (Edelson, 2001), and the authoring cycle
(Short, 1996), among others, to meet different learning and teaching needs. Third, based on constructivist theoretical
perspectives, inquiry-based learning has many elements that can help best produce learner satisfaction. Using
authentic problem scenarios to engage students and collaborative groups to form a community for sharing and
exchanging knowledge are two ways that enhance student motivation for learning through inquiry (Chinn &
Malhotra, 2002; Hancock, Kaput, & Goldsmith, 1992). Finally, 21* century learners are expected to have
information, media and technology skills. Current inquiry-based learning pedagogy emphasizes that learning with
technologies can help meet those goals.

The focus on this paper is to explore possible strategies and tools that can be embedded into online course
to bring the best practices of an inquiry classroom to an online environment. The suggestions in this paper are based
on my dissertation on adult students’ online I-Search inquiry-based learning experiences. Therefore, I will situate the
discussion for online adult learning at the college/university level.
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Brief Description of My Dissertation Study

In 2006-2007, I designed and conducted my dissertation study. My goal was to understand students’ online
inquiry-based learning experiences. Five adult students participated in this study. They used an I-Search inquiry
model for their project. I-Search is an inquiry-based model in which students are required to pursue a topic of their
interest. They were asked to choose a topic that was interesting to them. Then they designed higher-order questions
and researched relevant information from various resources, including the library, Internet, and experts in their field
of interest. Finally, they wrote their I-Search paper to report their findings and reflect on their learning (Joyce &
Tallman, 1997). The students have one time of face-to-face class at the beginning of the course, and the remaining
course time was spent online. Each week, they had a 2-hour online class. They also used a WebCT forum to post
their questions and make comments within their small group. Even though this I-Search model is mostly designed
for teachers and librarians, this model has many of the essential elements emphasized by general inquiry-based
learning. Therefore, the I-Search model can be applied to many other inquiry-based learning situations. Listed below
are the components of inquiry-based learning matched with technologies and pedagogical strategies that demonstrate
how online learning can support inquiry teaching methods

Selecting Topic

In inquiry-based learning, students are often allowed to select their own topics, as they did in my study.
Students do not usually have a hard time finding their initial topics, but often they have difficulty narrowing it down
enough for a course project. For example, one student’s topic was the history of the early Christian church. When
she narrowed her topic down to researching the first believers, it was still a large topic for a course project. In this
step, online instructors need to help students to realize that a topic can be approached from various perspectives. The
topic should be narrowed down before the next step of inquiry learning. There are many tools that can be used to
help during this step. For example, using online conceptual mapping tools or cloud-based conceptual mapping tools
can not only help students brainstorm their potential topics, but also help them to visualize the possible ways to
narrow down their topics, such as simply circling one part of their topic on a conceptual mapping tool (please see
Table 1 for detail).

Generating Questions

Once a topic is selected and narrowed down, asking questions is the next step in the inquiry-based learning
process (Short, 1996; White & Frederiksen, 1998). My study showed that many students had difficulty with this step
and needed additional scaffolding for online learning. The assignment was for students to create higher-order
questions that assist them in obtaining new knowledge, however, many students only created questions in which
they were already familiar with the answers. It was challenging for them to determine what they do not know about
their topic and therefore they had trouble determining appropriate questions. For example, a student is creating a
travel plan to go to London. She has been there several times before and is knowledgeable about London. Although
her questions may have fit the requirement of higher-order questions, she did not develop questions that provided
her with new information. Another issue was that students can create inconsistent questions, in which secondary
questions were created in a way that could not help answer the primary question. For example, a student wanted to
know “How has the addition of man-made organizations taken us away from the model demonstrated by the
community of the first believers (church)?” Her secondary questions were: (a) How is the church to be governed,
according to Scripture? (b) How did the early church organize? (¢) How do these compare? These secondary
questions presented no way to help answer her primary research question.

To facilitate generating questions online, teachers can also ask students to try to answer their own questions
to discover their prior knowledge about the subject. It is also suggested to discuss questions through social networks
or other communication software and to ask students to review questions of other participants in the class for
inconsistencies in questioning.

Exploring Information
Searching relevant information is not just one step in the inquiry-based learning cycle, but an ongoing
process in inquiry-based learning. My research showed that exploring related information may serve different goals

at different phases of inquiry-based learning. For example, at the beginning, students explore information to find a
workable topic, make an initial judgment on the difficulty of finding information related to their several potential

499



topics before they finally decide on their topic. If a student does not have much knowledge about their topic, then
being able to find out good background information is often a necessary step before they can create some research
questions. Once students have gathered initial information about their topic and determine their own prior
knowledge, they can develop appropriate questions. . The next step is to search for information around their
questions. Usually, the research starts from a broad search to a more specific search as the learner becomes more
knowledgeable about their topic.

This is a most sophisticated step in which research questions interact with the newly found information.
Sometimes, the new information leads to discarding the old questions and creating new questions. Other times,
students may realize that they need to refocus their research to determine answers to their questions.

Students are very easily frustrated at this step. Online scaffolding is crucial. Online instructors should point
out several things to students. First, the teacher should explicitly tell students search goals when exploring
information. Also, the teacher should remind students to use their questions to guide their search instead of aimlessly
searching through tons of information. Possible tools for this step include social bookmarking collections and
sharing good background resources for students.

Gaining New Understanding through Knowledge Construction

One feature distinguishing constructivist from traditional pedagogies is its emphasis on knowledge
construction instead of knowledge copying (Piaget, 1970). When a knowledge construction view is held:

“Learning is basically a procedure of confronting a specific event, problem, or issue; acquiring and

describing a body of information related to the event, problem, or issue; analyzing causal relationships; and

stating explanations that are logically supported by the data.” (McCollum, 1978, p. 73)

In our case, knowledge construction occurs while students explore information and make sense out of it.
With the process of exploring more and more topic-related information, learners interact with those resources.
According to my research, there are several types of interactions: 1) eliciting prior knowledge, 2) adding new
understanding about the topic, 3) deciding what information that can help answer research questions, 5) identifying
their knowledge gap, e.g., they found out they needed to know more about a topic in order to answer their questions,
6) validating resources, 7) evaluating conflicting information. These interactions between a learner and the resources
are essentially various mind activities that lead to new understanding.

A good strategy for online instructors is to explicitly list the possible interaction types. They should also
ask students to pay attention to the types of interaction, such as whether the resources can be validated and whether
the resources can help answer their questions, etc.

To facilitate such knowledge construction online, ask students to use blog or other Web 2.0 tools to
document their knowledge, encourage them to refine their knowledge for any discrepancy between a claim and its
supporting evidence, to reflect on the origin of that knowledge, and to organize it into a more coherent system
(Coleman, 1998; de Vries, Lund, & Baker, 2002). In addition, social networks can provided opportunities for online
discourse, because knowledge construction is socially situated and can be supported in a community (Lim, 2004;
Topper, 2005).

Presentation

Presentation is usually the last step in the inquiry models discussed above. In this step, the knowledge gap
is filled in around the inquiry topic. Students have discovered meaning within their posted inquiry questions, and
solutions have been found to address the inquiry problems. Students are ready to present and discuss their findings.
Research has found online communication through written text (email, discussion) often facilitates deep thinking
and clear expression (Song, Singleton, Hill, & Koh, 2004). Therefore, in the online context, presentations can take
various written forms instead of face-to-face presentation. Students can publish their inquiry findings on websites.
Comments and feedback from peers or instructors can also add discourse and reflection (Rosebery, Warren, &
Conant, 1992; Topper, 2005). In short, implementing presentations online through written forms and promoting
discourse around the students’ presentations can foster reflection and critical thinking in the students’ online inquiry-
based learning processes.
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Table 1. Tools Used in Online Inquiry-Based Learning

Inquiry Steps Tool Categories Tool Examples
Selecting and Conceptual mapping | Bubble: http://bubbl.us
narrow down tools gliffy: https://www.gliffy.com/
topics idea Sketch: http://www.nosleep.net/
inspiration: http://www.inspiration.comtext
Generating Social network or Elgg: http://elgg.org/index.php
questions wiki Edmodo: https://www.edmodo.com/

Wikispaces: http://www.wikispaces.com/
PBworks: http://pbworks.com

Exploring new Social bookmarking | Diigo: https://www.diigo.com
information

Gaining new Blogs and social EduBlogs:http://edublogs.org/
understanding networks Wordpress:http://wordpress.com/

LiveJournal:http://www.livejournal.com/

Blogspot: http://www.blogspot.com

Presenting Various publishing | Wikispaces: http://www.wikispaces.com/

findings tools PBworks: http://pbworks.com

StoryKit: http://www.youtube.com/watch?v=RSWQkUS4kXk
AudioBoo:http://audioboo.fm/

DigitalStoryTeller: http://www.digitalstoryteller.org/
VoiceThread: http://voicethread.com/

Weebly: http://www.weebly.com/

Google site: sites.google.com

Prezi:http://prezi.com

Implications

This paper is an effort to explore how to use different strategies and technology tools to support online
inquiry-based learning. I hope it can expand our understanding about the important elements that constitute the
online inquiry-based learning process and environment design.
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Goal of Alien Rescue

The goal of Alien Rescue (AR) is to engage sixth-grade students in solving a complex problem that requires
them to use the tools, procedures and knowledge of space science and apply processes of scientific inquiry while
learning about our solar system. Students, acting as scientists, are asked to participate in a rescue operation to find
suitable relocation sites within our solar system for six different species of aliens who have been displaced from
their home planets. Through inquiry-based activities, students practice a variety of problem-solving, self-directed,
and collaboration skills using multimedia enriched cognitive tools.

Target Audience

Alien Rescue is designed for sixth-grade space science as a curriculum unit for about fifteen S0-minute
class sessions. It is aligned with National Science Standards and the Texas Essential Knowledge and Skills (TEKS).
Although the primary intended population is sixth graders, the use of this program, with proper instructional
modification, has expanded to include 5™ through 9™ grade populations. Teachers have used it with students of
various ability levels with success. From 2012 to present, the program is being used as part of the science curriculum
by 16 middle schools in Central Texas with a diverse ethnic base. In addition, schools in at least twenty states (AZ,
CA, CO, CT, FL, HL, IL, 1A, KS, MD, MI, MO, MS, NM, NJ, OH, PA, SC, TN, WA) and three countries
(Australia, Canada, China) have used and are using Alien Rescue.

To assist teachers’ implementation in the classroom, a comprehensive teacher’s manual (over 160 pages
delivered via a wiki-format) is provided to assist teachers in their implementation. The manual details PBL
pedagogy, lesson plans for each of the 15 days, additional science content materials, and assessment tools.

Key Design Features

Alien Rescue delivers a playful experience in an intentional problem-based narrative. It combines game
elements, play, and authenticity for the purpose of engaging students’ learning of science and enhancing student
motivation. Authenticity is achieved by placing students in the role of young scientists and charging them with the
task of saving distressed aliens. This central problem is presented through a compelling introductory video to create
a sense of urgency. As scientists, the students are challenged to find new homes for the aliens by engaging in the
process of scientific inquiry: identifying the problem, researching, forming hypotheses, testing and validating their
hypotheses, and justifying their rationales. Thus, the problem-solving process requires students to think and act like
scientists and communicate with each other, thereby demonstrating scientific literacy. In addition, students use a set
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of 14 media-rich tools designed to assist learning. Learning therefore occurs as a result of solving a complex
problem. There are six different types of alien species and each species has its own unique characteristics. There is
not one single correct answer to the central problem. Some answers are more optimal than others. It is therefore up
to the students to present evidence and justify their problem solution with a rationale. These complications present a
challenge to sixth graders that encourages them to control their own learning path.

This real-world scientific inquiry is coupled with a more playful experience and delivered through a 3D
immersive, discovery, and sensory-stimuli-rich approach. When students enter the program, they are not given
explicit instructions on how to begin problem solving. They must explore and discover the available tools,
understand their functions and determine when to use which tool at the time. This design evokes uncertainty,
mystery, and curiosity. The Research Lab (that houses Alien Database) presents information about each of the six
alien species, including details about their physique, nutritional needs, and habitats. This detail is packaged into an
interactive 3D tool that is designed to help establish a sense of fantasy. That is, the environment situates the learning
experience through scientific inquiry in ways that help students learn the language of science through role-play in a
science fiction fantasy setting.

Performance Data

All sixth grades from two public middle schools (n=430) in a mid-sized southwestern city in the U.S.
participated in a recent study (Liu, Rosenblum, Horton, & Kang, accepted). These sixth graders used 4R in their
daily 50-minute science classes as their curriculum for space science for three weeks. The findings using ANOVA
with repeated measures showed sixth graders significantly increased their science knowledge scores after using the
program. The average gain score from pretest to posttest for School 1 was 24.29 with M, = 23.34 and Mepae =
25.78; and 13.31 with M, = 12.28 and My = 14.46 for School 2. It is worth noting that for both schools female
students had higher gain in points than their male counterparts.

Students’ Science Knowledge Test Scores

Boys Girls Total
Science Knowledge
Score n M (SD) n M (SD) n M (SD)
(% on 0-100 scale)
School 1 69 45 114
Pretest 57.17% (22.61) 52.11% (13.76) 55.18% (21.69)
Posttest 80.51%*  (18.55) 77.89%* (22.55) 79.47%* (20.17)
School 2 134 123 257
Pretest 49.54% (21.81) 41.82% (19.7) 45.85% (21.15)
Posttest 61.82%*  (19.18) 56.28%%* (16.28) 59.17%%* (18.03)

*Significantly different from the pretest, p <.01. Only those who completed both pre- and posttests were reported.

In their open-ended responses, sixth graders stated what they had learned: about our solar system (the
planets, moons, and their characteristics) (51% out of 515 units of responses); the scientific instruments (creating
and launching probes and various instruments needed for each type of probe) (16%); alien species (8%); scientific
concepts such as magnetic fields, gravity, and temperature scales (7%); problem solving (4%); conducting research
(4%); managing a budget (2%); and working with others (2%).

To compare students who used AR with those who did not, a study was recently conducted in a school
district with two middle schools of comparable demographics. Alien Rescue was used with all sixth-graders in one
school while sixth graders in the other school were taught the space unit in the usual way. Both schools have access
to computers and the Internet. At the end of the unit, all students took a school district-created 15-item test on space
science. The results showed a significant difference in the test scores between the two groups: F(1,766), p <.01,
indicating the school used AR scored significantly higher. (This study is currently being written up.)
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Scored 66% Scored 90%
o,
Mean % Score (out of 100) or better or better
School did not use AR: n=384 o 0 0
(female=174, male=210) 80.11% 89.58% 26.82%
School used AR: n=384 o o 0
(female=195, male=189) 87.56% 94.79% 54.17%

Attitude Data

In another recent study (Liu, Horton, Kang, Kimmons, & Lee, in press), sixth graders were asked to the

question: “How would you describe Alien Rescue to a friend?,” a total of 1,072 words were extracted out of the 358
statements. The word “fun” has the highest frequency:

Word Cloud Word Frequency (%)
fun 183 (17%)
INFORMATION FIND £ learn 108 (10%)
AL lEm %;, solar-system 93 (8.7%)
Frermiat I Phas-viers aliens 74 (6.9%)

¢ "SOLAR-SSTEM & &%

e “op A =S ) A helpful 41 (3.8%)
= - ﬁsswcng — U home 38 (2.7%)
g LEAM information 30 (2.5%)

o interesting 29 (2.7%)

m N HOME probe 27 (2.5%)

game 24 (2.2%)
computer 20 (1.9%)

The following comments, unedited, from teachers and students further showed positive attitude:

Sample Comments from Teachers (2012 - present)

Alien Rescue (AR) was a fantastic activity. I've been involved with problem based learning since '95 and this is

terrific way to include/integrate 2 1st century technology and skills. AR takes a problem, allows the students to

ask questions and research and then propose possible solutions. The interaction and communication amongst

the team members was terrific. It was great listening to them discuss/argue as they researched and collected

info from their probes. It allowed them to learn about so many topics as they tried to find new homes for the

aliens. Thanks so much for allowing me to use this in my class. I look forward to using this again next year!
--Mr. P, Chartiers-Houston Jr./SR. High School, PA

I was amazed at how, after two weeks, all 125 of my students were still so drawn to Alien Rescue. They were
having conversations about magnetic fields and elements on the periodic table in my classroom during lunch,
and kids were going to the Library on their off-time to send probes and take notes in Alien Rescue! The lesson
plans provided by Alien Rescue were rigorous, and all the background information I needed was available on
the website. We will definitely use Alien Rescue in our Space Unit next year!

--Ms. V, Four Points Middle School, Leader, TX

Alien Rescue is engaging for the students. It is a great example of problem based learning. The students must
work as a team to solve a problem so it also encourage[s] collaboration. Our test and quiz grades are high