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Abstract: The Design Thinking for Engaged Learning (DTEL) is a framework for educators to 

engage students in collaborative project-based learning. The model integrates strategies for 

designerly ways of knowing into the design thinking process. In the past, the DTEL has been 

taught as a synchronous, in-person workshop; however, to comply with Covid-19 safety 

regulations, the DTEL workshop has been modified to allow for dissemination through a 

synchronous, online modality. The present study examines the efficacy of the virtual DTEL 

workshop, provides a comprehensive explanation of the theoretical grounding and 

methodology, and interprets the results through the lens of Design-Based Research (DBR). 

Limitations of the current study and suggestions for future researchers are discussed. 

Background 
In the researchers’ experiences working with educators in major research universities and other higher education 

settings, we have found that one of the most pervasive barriers to the sustained implementation of evidence-based, 

high-impact practices is a perceived failure of initial attempts. These failures appear to result from a lack of 

structure through which to scaffold learning in high-impact practices such as project-based learning and 

collaborative learning. Traditional “low-impact” practices (e.g., lecture-dominated courses, memorization, 

exams) continue to represent the dominant modality (Finelli, Daly, & Richardson, 2014; Hora, 2014; Hora & 

Ferrare, 2013; Oleson & Hora, 2014); however, researchers acknowledge that the low rate of adoption of high-

impact practices is a concern in undergraduate (Campbell, Cabrera, Michel, & Patel, 2017) as well as K-12 

education (Coldwell et al., 2017; Hazelkorn et al., 2015). This paper reports on a design-based research (DBR) 

study investigating the design and implementation of an online workshop for faculty in higher education, which 

helps them develop expertise in using design thinking as a way to structure project-based and collaborative 

learning in their courses. 

Design Thinking for Engaged Learning (DTEL, Donaldson & Smith, 2017) is a model developed to 

serve as a framework for collaborative project-based learning (Donaldson, Barany, & Smith, 2020). This model 

incorporates designerly ways of knowing into the five sequential phases of the design thinking process: 1) Name 

and Frame, 2) Diverge and Converge, 3) Prepare and Share, 4) Analyze and Revise, and 5) Deploy. The designerly 

ways of knowing emphasized in the DTEL model are cognitive strategies used by expert designers such as wicked 

problem framing, abductive reasoning, and reflection-in-action. These strategies are integrated into particular 

stages of the DTEL process. 

In the first phase, Name and Frame, students form groups and identify real-world problems that could be 

addressed through the design thinking process. The problem identification process constitutes gathering 

information about the problem through human-centered design methodologies such as interviews and 

observations, and is followed by a period of re-framing the problem as a wicked problem – a problem that is 

difficult or impossible to resolve because of incomplete, contradictory, or changing underlying factors that are 

difficult to recognize. In the next phase, Diverge and Converge, students uninhibitedly brainstorm as many 

possible solution ideas for the selected wicked problem as possible. Traditionally, this is done by writing or 

drawing each idea on a sticky note and placing them on a wide-open surface such as a wall. Once the group 

members have individually generated a sufficiently large quantity of unique ideas, they silently rearrange the ideas 

into clusters, informed by the contents written on the post-it notes. Afterwards, group members discuss the 

contents and overarching themes of each cluster and select the one to which they are drawn. Then they undergo a 

process of refining and synthesizing the ideas within the cluster, until it is possible to craft an initial solution 

statement. After a period of project planning, each member creates a low-fidelity prototype and presents their 

unique solution with the other group members. The group then collaboratively decides upon one low-fidelity 

prototype for which to develop a high-fidelity prototype – a mockup that is as close to a true representation of the 

final product as possible. Finally, the high-fidelity prototype is deployed and tested in a real-world context and 

data about the users’ experiences are collected for analysis. Subsequently, the findings are translated into design 

moves, which are used to revise the prototype until a final version is created and ready to be deployed.  

We have implemented, reiterated, and investigated the DTEL model in a variety of face-to-face settings, 

ranging from undergraduate and graduate courses (Donaldson, Barany, & Smith, 2020), pre-conference 
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 workshops (Donaldson & Barany, 2017; Wheeler, Trausan-Matu, Donaldson, & Barany, 2019), corporate 

trainings, and faculty development workshops with positive results. However, in March of 2020, the Covid-19 

pandemic made it necessary to redesign the workshop to be administered through an online modality. Prior to 

this, the researchers had conducted a number of studies to investigate the ideation (divergent and convergent 

thinking) stage of the DTEL process in digitally-mediated contexts, but results were not promising (Donaldson & 

Barany, 2020). The urgency of the circumstances of the current study provided a unique opportunity to develop 

innovative solutions to the model and critically evaluate these solutions to inform design moves for future 

iterations. 

Methods 
We used design-based research (DBR) methodology (Sandoval & Bell, 2004) to develop the online DTEL 

workshop, make improvements for future iterations, and speak back to the theoretical foundations in which it is 

grounded. For the design of our online DTEL workshop, the researchers determined that it was appropriate to 

ground the program in constructivism (Piaget, 1952; Vygotsky, 1978), constructionism (Kafai, 2006), and situated 

learning (Lave & Wenger, 1991) as the theoretical foundations. Furthermore, we translated the model, informed 

by these theories, into a set of principles which were to construct the first version of the workshop. 

The first online iteration of the workshop was structured the same as the face-to-face workshop taught 

by the researchers in the past, with the only change being the digital tools that were used. There were four 

synchronous online 90-minute sessions, administered over a four-week period, during which participants worked 

through the DTEL process in groups of 7-10 members. The sessions were conducted via Zoom, a web 

conferencing tool, and participants spent the majority of the time in breakout rooms with their group members, 

working synchronously in the group’s Google Document or Miro board, which they were assigned to by the 

researchers. At the opening of each session, the facilitators spent approximately 15 minutes introducing 

participants to one of the stages of the DTEL process. The conceptual aspects and activity instructions were 

accompanied by slides. 

After each synchronous session, participants completed a reflection assignment and the researchers wrote 

memos. Furthermore, after the completion of the 4-week workshop, participants were interviewed. The 

participants’ reflections, interview transcripts, researcher memos, and design elements (e.g., slides, Google 

documents, Miro Boards) were collected and anonymized to be used as data, intended to inform design moves for 

future iterations of the workshop. All data artifacts were entered into the MAXQDA Pro analysis software and 

coded using in-vivo coding strategies with an emphasis on participant reporting of problems, frustrations, and 

descriptions of their collaborative work with their teams. Analysis of the data was conducted to determine what 

aspects of the workshop design were effective and what aspects needed improvement. Finally, the findings were 

translated into design moves, which were then implemented in subsequent iterations of the online DTEL workshop 

for a total of three iterations. 

Findings 
Analysis of the data collected from the first iteration of the online DTEL workshop resulted in several issues. 

First, there was an issue regarding group members not collaborating effectively. This led to the design 

modification of adding a role-negotiation step to the first session of the workshop. Another problem, based on the 

researchers’ observations was that participants were confused about what exactly they were supposed to be doing 

during the high-fidelity prototyping stage. Specifically, the researchers noticed that during this phase, individuals 

were trying to create their own prototypes, rather than collaboratively developing a single prototype as a group. 

This led to the design move of adding clarification to the instructions for this stage. Finally, the most concerning 

problem pertained to the issue of figuring out how to use the digital technologies – Zoom video conferencing 

platform, the Google documents, and the Miro boards. The researchers attempted to address this by providing 

participants with informative resources explaining how to use these technologies, prior to the beginning workshop; 

however, we anticipated that this solution would only resolve this issue for some of the participants. 

We ran the workshop again, implementing the design moves based on the findings from the first iteration, 

and collected further data from the second iteration with new participants. Analysis of this data indicated that 

although some of the design moves – modifications to the workshop – had been successful, new issues had 

emerged. The addition of the role negotiation component significantly improved group members’ collaborative 

work. Furthermore, clarifying the instructions regarding the expectation for the high-fidelity prototyping stage 

was also effective, and all of the groups clearly understood the objective of this phase in the workshop. Providing 

the participants with resources about how to use the technologies, prior to beginning in the workshop, seemed to 

be more effective than we had anticipated, as the participants were able engage in the activities without any 

significant issues or delays. However, this may have also been due, in part, to the addition of the role negotiation 
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 between group members because some participants reported that their team members helped them resolve these 

technological issues. 

Although the design moves made in the second iteration of the workshop were promising, new issues 

were found during the analysis of the data from the second iteration as well. First, participants overemphasized 

using the design thinking process to develop solutions for their own classroom problems, and thus overlooked the 

primary purpose of the DTEL model as a structuring framework to facilitate students’ collaborative project-based 

learning. The researchers incorporated frequent reminders and discussions throughout the workshop to address 

this issue. Second, the participants were not practicing human-centered design skills (empathy, perspective-

taking), which may have been an issue that the researchers failed to identify, but was present in the first iteration, 

as well. To address this issue, we created weekly homework assignments between the synchronous workshop 

sessions in which participants were asked to engage in empathy exercises, such as conducting interviews with 

members of the particular population for which their group was designing a high-fidelity solution. 

We made changes to the design and conducted the third iteration of the workshop and collected more 

data. Analysis found that the design changes in the second and third iterations were having the intended effects. 

The frequent reminders and discussion of the purpose of the DTEL framework was effective in keeping 

participants more focused on having their own students use the process. Furthermore, the empathy exercises 

between live sessions increased the human-centered approach for those participants who completed them, but the 

majority of participants reported not being able to find the time. 

Analysis of the third iteration data illuminated more fine-grain issues. These included the need for 

specific examples—especially images—of work prior to each stage of the process, need for clarification of some 

design-specific terms such as “prototype,” and the need to provide optional readings and resources for participants 

who wished to explore particular concepts in greater depth on their own. More broadly, we found that a few 

participants were feeling rushed or overwhelmed. The three online iterations of the four-week workshop were 

completely synchronous, with all activities conducted during four 90-minute sessions. In future iterations, we will 

leverage our findings to create an online workshop with a mixture of synchronous and asynchronous work spread 

over five weeks. 

The final step in a design-based research project is to speak back to the theory in which the design is 

grounded. Constructivist theory suggests that part of the learning process involves transforming information into 

knowledge. Many of our design moves involved providing information that was previously lacking, reframing 

information, using new information modalities, and providing opportunities for collective construction of 

knowledge. This suggests that some forms of learning require information as the raw materials from which to 

construct knowledge, and that the most effective modalities and framing of information is context-dependent. 

Constructionist theory argues that learning is more effective when learners construct things, which participants 

spent the majority of their time doing in this workshop. Because this is a creative process, our design moves 

indicate that learners need clear and frequent guidance in moving from a production mindset to a generative mode 

of working. Situated learning theory frames learning as changes in patterns of engagement within a community 

of practice through mentoring and collaborative activity. Our design moves indicate that scaffolding for 

collaboration is needed, even in contexts in which we would assume that learners have advanced skills in 

collaboration. 

Implications and conclusion 
We found that it is indeed possible to engage learners in the design thinking process without the benefit of a face-

to-face context. This was an important finding because there are several benefits to online design thinking 

workshops. First, online design thinking is cheaper because we used only free tools and didn’t have to buy design 

thinking materials such as sticky notes and dry-erase boards. Second, online design thinking may have better 

retention. In our experience with face-to-face design thinking workshops spread over multiple weeks, participant 

attendance always drops dramatically in the final weeks, but in the three iterations of the online design thinking 

workshop the majority of participants continued to engage in the process through all of the weeks. Finally, online 

design thinking workshops allow for more participants to engage in each workshop. In face-to-face workshops, 

we are limited by the number of people who can comfortably work collaboratively in a given space. In the online 

workshop modality, the number of participants is, theoretically, unlimited. Finally, the Miro boards are persistent 

— they remain available as long as we want them to be. However, in physical spaces we usually have to remove 

the sticky notes from the wall because others use the spaces. 

We also found some drawbacks to the online design thinking processes. In face-to-face contexts we 

(subjectively) find that the quality of work is higher. This may be due to a number of reasons, but one of the major 

reasons appears to be that during the convergent thinking stage, the ability to see hundreds of ideas on the wall at 

one glance and then rearrange the ideas is only imperfectly approximated in a digital environment. Rather than 
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 leverage the affordances of digital technologies to develop a completely new convergent thinking process, we 

remained fixated on replicating a process ideal to the physical space (working with sticky notes on a wall) in the 

digital space by using digital sticky notes on a digital wall, which is limited by the screen sizes of the devices that 

the participants used. The finding that it is possible to engage in the design thinking process using only digital 

technologies is promising. There are still a number of issues that need to be addressed, and we hope to do so in 

future iterations of this ongoing design-based research project. We would like to see other researchers find ways 

to leverage the affordances of digital technologies without attempting to simply replicate the physical affordances 

of sticky notes on walls. 

References 
Barany, A. & Donaldson, J. P. (2020). Digitally-mediated design thinking ideation. Paper presented at the 2020 

American Educational Research Association Annual Meeting, April 17 – 21, 2020, San Francisco, 

California. 

Campbell, C. M., Cabrera, A. F., Michel, J. O., & Patel, S. (2017). From comprehensive to singular: A latent class 

analysis of college teaching practices. Research in Higher Education, 58(6), 581-604. 

doi:10.1007/s11162-016-9440-0 

Coldwell, M., Greany, T., Higgins, S., Brown, C., Maxwell, B., Stiell, B., ... & Burns, H. (2017). Evidence-

informed teaching: an evaluation of progress in England. Research Report. Department for Education. 

Donaldson, J. P., & Barany, A. (2017, June 18-22, 2017). Digitally-mediated design thinking in CSCL 

environments. Paper presented at the Computer Supported Collaborative Learning, Philadelphia, PA. 

Donaldson, J. P., & Smith, B. K. (2017). Design thinking, designerly ways of knowing, and engaged learning. In 

M. J. Spector, B. B. Lockee, & M. D. Childress (Eds.), Learning, Design, and Technology: An 

International Compendium of Theory, Research, Practice, and Policy (pp. 1-24). Cham: Springer 

International Publishing.  

Donaldson, J. P., Barany, A., & Smith, B. K. (2020). Situated Learning Through Situating Learners as Designers. 

In M. Bishop, E. Boling, J. Elen, & V. Svihla (Eds.), Handbook of Research in Educational 

Communications and Technology: Learning Design (pp. 819-836). Cham, Switzerland: Springer 

International Publishing. 

Finelli, C., Daly, S., & Richardson, K. M. (2014). Bridging the research-to-practice gap: Designing an institutional 

change plan using local evidence. Journal of Engineering Education, 103(2). 

Hazelkorn, E., Ryan, C., Beernaert, Y., Constantinou, C. P., Deca, L., Grangeat, M., . . . Welzel-Breuer, M. (2015). 

Science education for responsible citizenship. Report to the European Commission of the expert group 

on science education. 

Hora, M. T. (2014). Exploring faculty beliefs about student learning and their role in instructional decision-

making. The Review of Higher Education, 38(1), 37-70. doi:10.1353/rhe.2014.0047 

Hora, M. T., & Ferrare, J. J. (2013). Instructional systems of practice: A multidimensional analysis of math and 

science undergraduate course planning and classroom teaching. Journal of the Learning Sciences, 22(2), 

212-257. doi:10.1080/10508406.2012.729767 

Kafai, Y. B. (2006). Constructionism. In R. K. Sawyer (Ed.), The Cambridge handbook of the learning sciences 

(pp. 35-46). New York: Cambridge University Press. 

Lave, J., & Wenger, E. (1991). Situated learning: Legitimate peripheral participation. Cambridge University 

press. 

Oleson, A., & Hora, M. T. (2014). Teaching the way they were taught? Revisiting the sources of teaching 

knowledge and the role of prior experience in shaping faculty teaching practices. Higher Education, 

68(1), 29. 

Piaget, J. (1952). The origins of intelligence in children. New York: W W Norton & Co. 

Sandoval, W. A., & Bell, P. (2004). Design-based research methods for studying learning in context: Introduction. 

Educational psychologist, 39(4), 199-201. 

Vygotsky, L. S. (1978). Mind in society: The development of higher mental process. Cambridge, MA: Harvard 

University Press. 

Wheeler, P., Trausan-Matu, S., Donaldson, J. P., & Barany, A. (2019). Experiencing and analysing embodied 

design thinking in CSCL. Paper presented at the International Conference on Computer Supported 

Collaborative Learning, Lyon, France. 

Acknowledgments 
This work was supported by the Center for Teaching Excellence and the Dean of Faculties at Texas A&M 

University. 

CSCL 2021 Proceedings 212 © ISLS


	1. CSCL Cover 2021
	2. CSCL Front matter  2021
	Joel Wiebe, University of Toronto, Canada
	Senior Reviewers
	Reviewers
	Acknowledgments

	493.
	Background
	Methods
	Findings
	Implications and conclusion
	References
	Acknowledgments

	Blank Page
	Blank Page

