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Title: Use of Computer-Supported Collaborative Learning (CSCL) and peer coaching within the
graduation project
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Main applicants: Department of the Built Environment & Department of Industrial Engineering and
Innovation Sciences.

The project is submitted with the support of the following team of applicants:

ir. Manon Grond educational development project coordinator BE
dr. ing. Joost Wouters dep. IE&IS, ITEM group project coordinator IE&IS,
expert thesis circles
e dr.ir. Faas Moonen dep. BE, unit SD expert individual graduation
projects and design studio’s ABP
drs. Sandra van Dongen  student advisor STU expert ‘peer coaching’

1. Positioning and background

With the recent rise in the number of students at TU/e comes the subsequent extra demand on
teaching staff time and other resources. Similar to many other groups and departments at TU/e, the
Innovation, Technology Entrepreneurship and Marketing (ITEM) group has been directly experiencing
this increase in students over the past few years, most notably in the amount of BSc and MSc
graduation projects to be supervised. The Department of the Built Environment has experienced a
rise in student numbers from 2012 when the huge influx of students from previous years reached the
graduation phase, combined with a huge HBO-influx. This effect was further reinforced because new
students caught-up by a much faster study progress. Because the staff capacity (for supervision of
the graduation project) remains largely unchanged, the quality of graduation project supervision is at
risk.

At the same time, many graduation projects could be finished more quickly if more attention is paid
to soft skills. Topics like project management, motivation, dealing with stakeholders in the project,
narrowing down the topic of the project are of many students’ concern. The current situation shows
that all project related issues should be discussed with the teacher, while the teacher suffers from
lack of time and - therefore - mostly focuses on the technical content.

Another feature in this graduation phase is the feeling of isclation and loneliness of some students.
Out of insecurity, high expectations and fear of performing, people can withdraw themselves, feel
dissatisfied and start to underperform. Once people feel competent and autonomous in learning and
have a feeling of relationships within a community, motivation will be higher and performance will
probably increase (Self Determination-theory).

Collaborative learning

Installing so-called thesis circles (IE&IS) or graduation studios (BE) has been identified as a promising
tool to meet these challenges. Thesis circles or graduation studios are groups of students who,
guided by a staff member, collaborate in (peer) supervising and coaching. This approach serves to
accelerate and deepen learning on key issues and challenges encountered in doing a final thesis/final
project (Romme & Nijhuis, 2000; Romme, 2003).
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Several advantages for this method have been identified in comparison to individual graduation
supervision. Among these advantages are the higher quality of both the thesis work and the process
management of the project (Rompa & Romme, 2001; Romme, 2003), both arising from collaborative
learning and the exchange of experiences among students. Moreover, research has shown that it is
an efficient method for thesis or graduation project supervision because students do part of the work
and become more reliant on each other. It allows supervisors to manage larger groups of thesis
students compared with individual supervision, without cannibalizing supervision quality (Damen,
2007). Additionally, thesis circles and graduation studios could decrease the risk of isolation of the
student.

Computer supported Collaborative Learning

Karlsonn (1998) demonstrated the added value of computer-mediated communication, in enhancing
the connectedness of study circles in versatile environments, because it facilitates “anywhere-
anytime” communication between students. This approach is further developed in the concept of

learning with the possibilities of communication technology. Studies have shown that the effect of
CSCL on learning and process management quality is positive, but highly dependent on the

configurational variables may include (e.g. Gros,
2001; Kirschner and Erkens, 2013; Strijbos, 2004):

¢ Entrance qualifications for students/knowledge domains;
e Pedagogic input, scripts/scenarios, assignments

e Tools and software

e Participant roles/tutoring

¢ Moderator activity/cognitive approach

e Rules and regulations

For several innovation projects at the TU/e, a computer platform has been created already. The
initial goal was to increase the consultation among students by using the platform. Unfortunately,
students’ experiences are not all positive.

For instance, for the TU/e course Signals run by dr. E.F. Kaasschieter (2015, not yet published), an
online communication platform for mathematics instructions was designed to facilitate discussion
and feedback on mathematical questions. During the course, only 10 out of 300 students used the
platform (forum). The students who did use the forum were not the ones that needed the forum
feedback to improve their grade. In the end, the average of the grades did not improve. This example
show that only using a CSCL platform does not increase collaborative learning activities.

Another project, “Supporting 2™ year bachelor students by providing online peer feedback on study
progress” led by dr. S.M. Gomez Puente (2014}, did not have the expected influence on study habits,
skills or study trajectory. One of the findings was that for students who lag behind it is important to
have a face-to-face approach reinforced with online support. The support of these students could be
enhanced by organizing students’ groups in which the students work together on assignments and
give each other’s feedback.

Important topics that should be taken into account while implementing a CSCL environment are
stimulation of the collaboration and increase of the cohesion in the group in order to increase the
use of the computer platform. One of the assumptions from the studies mentioned above is that
students are not willing to share their problems ‘publicly’, unless they consider to be part of a trustful
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configuration of the learning environment. Typical
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Computer-Supported Collaborative Learning (CSCL). This concept merges the practices of group-
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Several advantages for this method have been identified in comparison to individual graduation
supervision. Among these advantages are the higher quality of both the thesis work and the process
management of the project (Rompa & Romme, 2001; Romme, 2003), both arising from collaborative
learning and the exchange of experiences among students. Moreover, research has shown that it is
an efficient method for thesis or graduation project supervision because students do part of the work
and become more reliant on each other. It allows supervisors to manage larger groups of thesis
students compared with individual supervision, without cannibalizing supervision quality (Damen,
2007). Additionally, thesis circles and graduation studios could decrease the risk of isolation of the
student.

Computer supported Collaborative Learning

Karlsonn (1998) demonstrated the added value of computer-mediated communication, in enhancing
the connectedness of study circles in versatile environments, because it facilitates “anywhere-
anytime” communication between students. This approach is further developed in the concept of

learning with the possibilities of communication technology. Studies have shown that the effect of
CSCL on learning and process management quality is positive, but highly dependent on the

configurational variables may include (e.g. Gros,
2001; Kirschner and Erkens, 2013; Strijbos, 2004):

¢ Entrance qualifications for students/knowledge domains;
e Pedagogic input, scripts/scenarios, assignments

e Tools and software

e Participant roles/tutoring

¢ Moderator activity/cognitive approach

e Rules and regulations

For several innovation projects at the TU/e, a computer platform has been created already. The
initial goal was to increase the consultation among students by using the platform. Unfortunately,
students’ experiences are not all positive.

For instance, for the TU/e course Signals run by dr. E.F. Kaasschieter (2015, not yet published), an
online communication platform for mathematics instructions was designed to facilitate discussion
and feedback on mathematical questions. During the course, only 10 out of 300 students used the
platform (forum). The students who did use the forum were not the ones that needed the forum
feedback to improve their grade. In the end, the average of the grades did not improve. This example
show that only using a CSCL platform does not increase collaborative learning activities.

Another project, “Supporting 2™ year bachelor students by providing online peer feedback on study
progress” led by dr. S.M. Gomez Puente (2014}, did not have the expected influence on study habits,
skills or study trajectory. One of the findings was that for students who lag behind it is important to
have a face-to-face approach reinforced with online support. The support of these students could be
enhanced by organizing students’ groups in which the students work together on assignments and
give each other’s feedback.

Important topics that should be taken into account while implementing a CSCL environment are
stimulation of the collaboration and increase of the cohesion in the group in order to increase the
use of the computer platform. One of the assumptions from the studies mentioned above is that
students are not willing to share their problems ‘publicly’, unless they consider to be part of a trustful
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Computer-Supported Collaborative Learning (CSCL). This concept merges the practices of group-
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environment. The results of the studies are a good reference, yet cannot be a simple projection on
the thesis circles (IE&IS) and graduation studios (BE). This proposal aims at students in their final
phase of the master, while the two studies are about freshman / early Bachelor students. Master
students show quite a different attitude towards studying; It will be interesting to look if this
difference in attitude effects these specific soft skills needed for the graduation process.

Peer coaching
Peer coaching (in Dutch: ‘intervisie’) means sharing each other’s viewpoints on problems in the
workplace in a group of equals, according to a previously determined structure. By following a step
by step procedure, the group tries to expand the range of solutions through an autonomous process
of learning based on experience. It is a face to face meeting where participants share their worries,
ask for advice and in this way create a group. Peer coaching aims at changing behavior in relation to
the problem situation. It does not seek to measure the behavioral change on the very long term, but
show that alternatives in behavior or work approach are possible. Amongst the intended effect
of peer coaching are means of exchanging experiences and creativity and self-awareness. Other
intended effects are the ability to assess and expand one’s own methods and strategies and the
ability to use a flexible repertoire of behavior.

Reflecting on one’s own work is a central feature of peer coaching. It aims at improving the way
problems are dealt with in the workplace and identifying and using other ways of working. Reflecting
also helps clarifying the basic principles and assumptions of the work and encouraging changes in
ineffective work-related behavior. (Jeroen Hendriksen, 2005)

2. Setup

Hence, in dealing with increasing demand on thesis/graduation project supervision capacity, we
would like to further develop the use of thesis circles/graduation studios. We intend to rely on CSCL
as it makes it easier for students to stay in touch with their group. However, it is yet unclear which
configuration of the CSCL environment would yield the best results. Our study should provide an
answer to what the optimal CSCL design parameters for TU/e thesis circles and graduation studios
are and whether it yields better results than the traditional (offline-only) approach. It is also unclear
if students are equipped to use the CSCL environment effectively: are they willing to use the
electronic learning environment for collaborative learning and to share the issues they are dealing
with using the CSCL environment?

Another important item in this study is to provide opinions on useful CSCL-tools in a CANVAS
environment.

The study will be conducted along the following research questions.
RQ1: What are the configuration parameters for CSCL?

A literature study will be conducted to establish this. The study must provide a list of configuration
parameters, their application domain and any empirical evidence of their relevance.

RQ2: What is the most optimal CSCL configuration for application into thesis circles or
graduation studios, and can the configuration be generalized to other studies and
departments?
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environment. The results of the studies are a good reference, yet cannot be a simple projection on
the thesis circles (IE&IS) and graduation studios (BE). This proposal aims at students in their final
phase of the master, while the two studies are about freshman / early Bachelor students. Master
students show quite a different attitude towards studying; It will be interesting to look if this
difference in attitude effects these specific soft skills needed for the graduation process.

Peer coaching
Peer coaching (in Dutch: ‘intervisie’) means sharing each other’s viewpoints on problems in the
workplace in a group of equals, according to a previously determined structure. By following a step
by step procedure, the group tries to expand the range of solutions through an autonomous process
of learning based on experience. It is a face to face meeting where participants share their worries,
ask for advice and in this way create a group. Peer coaching aims at changing behavior in relation to
the problem situation. It does not seek to measure the behavioral change on the very long term, but
show that alternatives in behavior or work approach are possible. Amongst the intended effect
of peer coaching are means of exchanging experiences and creativity and self-awareness. Other
intended effects are the ability to assess and expand one’s own methods and strategies and the
ability to use a flexible repertoire of behavior.

Reflecting on one’s own work is a central feature of peer coaching. It aims at improving the way
problems are dealt with in the workplace and identifying and using other ways of working. Reflecting
also helps clarifying the basic principles and assumptions of the work and encouraging changes in
ineffective work-related behavior. (Jeroen Hendriksen, 2005)

2. Setup

Hence, in dealing with increasing demand on thesis/graduation project supervision capacity, we
would like to further develop the use of thesis circles/graduation studios. We intend to rely on CSCL
as it makes it easier for students to stay in touch with their group. However, it is yet unclear which
configuration of the CSCL environment would yield the best results. Our study should provide an
answer to what the optimal CSCL design parameters for TU/e thesis circles and graduation studios
are and whether it yields better results than the traditional (offline-only) approach. It is also unclear
if students are equipped to use the CSCL environment effectively: are they willing to use the
electronic learning environment for collaborative learning and to share the issues they are dealing
with using the CSCL environment?

Another important item in this study is to provide opinions on useful CSCL-tools in a CANVAS
environment.

The study will be conducted along the following research questions.
RQ1: What are the configuration parameters for CSCL?

A literature study will be conducted to establish this. The study must provide a list of configuration
parameters, their application domain and any empirical evidence of their relevance.

RQ2: What is the most optimal CSCL configuration for application into thesis circles or
graduation studios, and can the configuration be generalized to other studies and
departments?
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The outcomes of the literature study will be used as input for a specific design-method {e.g. CIMO-
logic; Denyer et al., 2008). Based on this method several possible configurations {of CANVAS) will be
designed and subsequently assessed by a team of design experts. The outcome with the highest
evaluated configuration for CSCL will be chosen and subsequently implemented.

RQ3: Can the implemented CSCL configuration be a useful addition to the CANVAS platform?

When selecting the CSCL configuration we will consider the benefits of this tool as efficient addition
to CANVAS. Together with the implementation team of CANVAS we will make an advice considering
the pros and cons of the selected CSCL configuration.

RQ4: What is the effectiveness of the implemented CSCL configuration?

Three graduation groups within each department will be started with each approximately 12-16
students. One group will be using the CLCS configuration. Another group will use the CSCL
configuration after getting peer coaching (peer-to-peer coaching) training by STU. The peer coaching
groups will ideally consist of 5 - max. 8 students. A third group will be run in the traditional (offline-
only) way. Furthermore, an equal number of thesis students (approximately 12) being mentored on a
one-to-one basis will be selected. Hence, there will be four supervision conditions in total.

Only questionnaires

Traditional graduation studio Only questionnaires
(offline, without CSCL, without peer coaching)

Individual students Only questionnaires Only guestionnaires
(offline, without CSCL, without peer coaching)

Graduation studio with CSCL Monitoring + Monitoring +
{without peer coaching) questionnaires questionnaires
Graduation studio with peer coaching, Monitoring + Monitoring +
followed by CSCL questionnaires qguestionnaires

During the thesis period, several outcome variables will be measured, such as the time to
accomplishment and quality (grade) of the several components of the graduation project, f.i. the
literature review, the research proposal and the final thesis.

e At the end of the project both the students of all three conditions and their
assessors/mentors will be asked to complete a questionnaire on the perceived quality,
effectiveness of the procedures, and their overall satisfaction with their graduation process.

e Finally, students will be asked to reflect on their thesis process. Issues like time investment,
amount and frequency of interactions, and perceived (dis)advantages should be addressed.
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The outcomes of the literature study will be used as input for a specific design-method {e.g. CIMO-
logic; Denyer et al., 2008). Based on this method several possible configurations {of CANVAS) will be
designed and subsequently assessed by a team of design experts. The outcome with the highest
evaluated configuration for CSCL will be chosen and subsequently implemented.

RQ3: Can the implemented CSCL configuration be a useful addition to the CANVAS platform?

When selecting the CSCL configuration we will consider the benefits of this tool as efficient addition
to CANVAS. Together with the implementation team of CANVAS we will make an advice considering
the pros and cons of the selected CSCL configuration.

RQ4: What is the effectiveness of the implemented CSCL configuration?

Three graduation groups within each department will be started with each approximately 12-16
students. One group will be using the CLCS configuration. Another group will use the CSCL
configuration after getting peer coaching (peer-to-peer coaching) training by STU. The peer coaching
groups will ideally consist of 5 - max. 8 students. A third group will be run in the traditional (offline-
only) way. Furthermore, an equal number of thesis students (approximately 12) being mentored on a
one-to-one basis will be selected. Hence, there will be four supervision conditions in total.

Only questionnaires

Traditional graduation studio Only questionnaires
(offline, without CSCL, without peer coaching)

Individual students Only questionnaires Only guestionnaires
(offline, without CSCL, without peer coaching)

Graduation studio with CSCL Monitoring + Monitoring +
{without peer coaching) questionnaires questionnaires
Graduation studio with peer coaching, Monitoring + Monitoring +
followed by CSCL questionnaires qguestionnaires

During the thesis period, several outcome variables will be measured, such as the time to
accomplishment and quality (grade) of the several components of the graduation project, f.i. the
literature review, the research proposal and the final thesis.

e At the end of the project both the students of all three conditions and their
assessors/mentors will be asked to complete a questionnaire on the perceived quality,
effectiveness of the procedures, and their overall satisfaction with their graduation process.

e Finally, students will be asked to reflect on their thesis process. Issues like time investment,
amount and frequency of interactions, and perceived (dis)advantages should be addressed.
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A detailed analysis should confront the pros and cons of every supervision condition.

RQ5: Can the effectiveness of the thesis circles using the implemented CSCL configuration be
increased by the use of peer coaching?

The important keys to success in peer coaching are assumed to be emotional dependence and safety
in the group. The peer coaching setting will make students more aware of their own strong points
and weak points, they will feel the ability to advice others based on their experience and as a result
of the session, everybody will get some advices.

To increase the feeling of belongingness for individual graduates and to increase the feeling of safety
in the group, several structured coaching sessions by an external coach (STU) will focus on the
process (non technical content). After reaching a certain level of emotional dependence and safety in
the group, the students will be able to continue the peer coaching sessions by themselves.

3. Expected outcomes

The final outcome will be a dedicated design of Computer-Supported Collaborative Learning with
insight in the effects of peer coaching for use in graduation projects.

e Increase efficiency of utilization of supervision capacity by decreasing the number of drop
outs and decreasing the time needed for completion of the final thesis/graduation project

e Increase quality of thesis projects and improve thesis process management development

® Increase the level of satisfaction the students experience during their graduation project

e Encourage students to go beyond traditional learning boundaries and make the graduation
project a positive experience
Increase the self-steering capacity of students on their own work and increase coaching of
other students. This supports the development of a more professional attitude.

e Provide a digital format that allows for access to feedback at all time and all places

s Provide a framework for wider application and implementation of the CSCL-design

e Provide an advice in respect to integration or cooperation with CANVAS

e Provide a questionnaire about topics such as student’ satisfaction with the graduation
project for wider application

Additional objective for the generation 2016-2017:

The departments strongly support skills development in the graduation phase. At the start of
the master program, students take part in an online assessment from Skillslab. This results in
a personal development plan (PDP). By implementing peer coaching, the department create
an official platform to students to focus on skills development.

4. Tasks and Planning
e Project leader: coordination of thesis circles/graduation studio’s within own department,
CSCL implementation
e Main researcher: literature review, inventory, with software design skills
e Student advisor STU: coaching of peer coaching skills in thesis circles
e ITEM staff: tutoring of ITEM thesis circles / single students
e  ABP staff: tutoring of ABP design studios /single students
e Design experts: advise on design CSCL
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A detailed analysis should confront the pros and cons of every supervision condition.

RQ5: Can the effectiveness of the thesis circles using the implemented CSCL configuration be
increased by the use of peer coaching?

The important keys to success in peer coaching are assumed to be emotional dependence and safety
in the group. The peer coaching setting will make students more aware of their own strong points
and weak points, they will feel the ability to advice others based on their experience and as a result
of the session, everybody will get some advices.

To increase the feeling of belongingness for individual graduates and to increase the feeling of safety
in the group, several structured coaching sessions by an external coach (STU) will focus on the
process (non technical content). After reaching a certain level of emotional dependence and safety in
the group, the students will be able to continue the peer coaching sessions by themselves.

3. Expected outcomes

The final outcome will be a dedicated design of Computer-Supported Collaborative Learning with
insight in the effects of peer coaching for use in graduation projects.

e Increase efficiency of utilization of supervision capacity by decreasing the number of drop
outs and decreasing the time needed for completion of the final thesis/graduation project

e Increase quality of thesis projects and improve thesis process management development

® Increase the level of satisfaction the students experience during their graduation project

e Encourage students to go beyond traditional learning boundaries and make the graduation
project a positive experience
Increase the self-steering capacity of students on their own work and increase coaching of
other students. This supports the development of a more professional attitude.

e Provide a digital format that allows for access to feedback at all time and all places

s Provide a framework for wider application and implementation of the CSCL-design

e Provide an advice in respect to integration or cooperation with CANVAS

e Provide a questionnaire about topics such as student’ satisfaction with the graduation
project for wider application

Additional objective for the generation 2016-2017:

The departments strongly support skills development in the graduation phase. At the start of
the master program, students take part in an online assessment from Skillslab. This results in
a personal development plan (PDP). By implementing peer coaching, the department create
an official platform to students to focus on skills development.

4. Tasks and Planning
e Project leader: coordination of thesis circles/graduation studio’s within own department,
CSCL implementation
e Main researcher: literature review, inventory, with software design skills
e Student advisor STU: coaching of peer coaching skills in thesis circles
e ITEM staff: tutoring of ITEM thesis circles / single students
e  ABP staff: tutoring of ABP design studios /single students
e Design experts: advise on design CSCL
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Title: Use of Computer-Supported Collaborative Learning (CSCL) and peer coaching within the
graduation project
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Main applicants: Department of the Built Environment & Department of Industrial Engineering and
Innovation Sciences.

The project is submitted with the support of the following team of applicants:

ir. Manon Grond educational development project coordinator BE
dr. ing. Joost Wouters dep. IE&IS, ITEM group project coordinator IE&IS,
expert thesis circles
e dr.ir. Faas Moonen dep. BE, unit SD expert individual graduation
projects and design studio’s ABP
drs. Sandra van Dongen  student advisor STU expert ‘peer coaching’

1. Positioning and background

With the recent rise in the number of students at TU/e comes the subsequent extra demand on
teaching staff time and other resources. Similar to many other groups and departments at TU/e, the
Innovation, Technology Entrepreneurship and Marketing (ITEM) group has been directly experiencing
this increase in students over the past few years, most notably in the amount of BSc and MSc
graduation projects to be supervised. The Department of the Built Environment has experienced a
rise in student numbers from 2012 when the huge influx of students from previous years reached the
graduation phase, combined with a huge HBO-influx. This effect was further reinforced because new
students caught-up by a much faster study progress. Because the staff capacity (for supervision of
the graduation project) remains largely unchanged, the quality of graduation project supervision is at
risk.

At the same time, many graduation projects could be finished more quickly if more attention is paid
to soft skills. Topics like project management, motivation, dealing with stakeholders in the project,
narrowing down the topic of the project are of many students’ concern. The current situation shows
that all project related issues should be discussed with the teacher, while the teacher suffers from
lack of time and - therefore - mostly focuses on the technical content.

Another feature in this graduation phase is the feeling of isclation and loneliness of some students.
Out of insecurity, high expectations and fear of performing, people can withdraw themselves, feel
dissatisfied and start to underperform. Once people feel competent and autonomous in learning and
have a feeling of relationships within a community, motivation will be higher and performance will
probably increase (Self Determination-theory).

Collaborative learning

Installing so-called thesis circles (IE&IS) or graduation studios (BE) has been identified as a promising
tool to meet these challenges. Thesis circles or graduation studios are groups of students who,
guided by a staff member, collaborate in (peer) supervising and coaching. This approach serves to
accelerate and deepen learning on key issues and challenges encountered in doing a final thesis/final
project (Romme & Nijhuis, 2000; Romme, 2003).




