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Abstract

In this paper we discuss the reflective practices that Vocational High School students ex-
pressed while designing digital games following the Design Thinking Methodology. These
games, as outcomes of Design Thinking projects, addressed issues from daily or professional
life. The study was implemented within the framework of the European research project
Exten(D.T.)2 (https://extendt2.eu/), which focuses on the integration of new technologies
in Design Thinking educational activities to develop 2lst-century skills. The results of the
study showed that Design Thinking methodology significantly encouraged students to pose
reflective questions and make intuitive reflective summaries while the feedback activities
stimulated their critical thinking and reflection.
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Introduction

One of the main goals of the constructivist approach to education is to produce
reflective thinkers (Bagol & Gencel, 2013). In a rapidly evolving world, reflection is
considered to be a critical asset for students, allowing them to better resolve complex
situations, considering multiple solutions to a single problem (Fullana, et. al., 2016).
However, reflection is not an inherent trait. Engagement in activities that engage
students in reflection is important for them to develop a reflective mindset. The ed-
ucational intervention presented in this article was implemented as part of a broader
research project, which explores the integration of Design Thinking with emerging
technologies in order to foster student’s 21* century skills. This study explores the
types of reflective practices Vocational High school students deploy when they en-
gage in Design Thinking activities to create digital games addressing real-life issues.
It focuses on two research questions:

RQI: What types of reflective practices emerge when students engage in learning
activities based on Design Thinking methodology?
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RQ2: What is the role of feedback activities in developing reflective thinking?

1. Reflection

Reflection has been described as the process by which an individual evaluates an ex-
isting situation based on experiences, deriving new and original conclusions, and ap-
plying them to improve understanding and problem-solving (Salido & Dasari, 2019).
As a central element in constructivist approaches (Bagol & Gencel, 2013), reflection
fosters inquiry and critical evaluation, allowing the reconstruction of experiences
(Toraman et. al, 2020) through “active, persistent, and careful consideration of any
belief or supposed form of knowledge in light of the grounds that support it and the con-
clusion 1o which it tends” (Dewey, 1933). A significant number of studies highlight
the importance of reflection during learning activities, indicating that it supports
students to establish connections between new and prior knowledge (Tsingos et al.,
2014), foster critical thinking skills (Colley et. al., 2012), enhance self-awareness re-
garding the learning process, and cultivate a sense of ownership and responsibility
for learning (Bond, Evans, & Ellis, 2011).

In the literature, various reflective practices have been explored, including reflective
writing like online journaling (e.g., Barney & Mackinlay, 2010), diaries (Bruno &
Dell’Aversana, 2017), as well as group-based discussions (e.g. Olson et. al., 2016)
and video based reflection (Tripp & Rich, 2012), focusing though mainly on higher
education. Even in these contexts many of these practices are often perceived by
students as a “challenge” (Jindal-Snape & Holmes, 2009), “tedious” (O’Reilly &
Milner, 2015), and “exhausting” (Mortari, 2012). Thus, there is a need for approaches
to reflective learning that encourage deeper engagement with the process.

2. Reflection-in action during Design Thinking activities

Tripp & Rich (2012) also describe that reflection involves defining problems, cre-
ating actionable plans, and implementing them. By these definitions is evident that
reflection is closely related to design approaches in learning (Bekker et al, 2015). Ac-
cording to Schon (2017), during design activities individuals reflect-on action, after
the work has been completed, and in action, during the process. Reflection-in-action
facilitates an ongoing process of observing a situation, analyzing its dynamics, attun-
ing to potential deviations, and subsequently responding with innovative or alterna-
tive approaches. In the context of design, Schon describes reflection-in-action as a
‘conversation’, with the design context, a dynamic interplay between tacit knowledge
and action (Schon, 1992). While less studied than reflection-on-action, many of the
difficulties associated with reflective thinking relate to reflection-in-action. Students
often rush to solutions without fully immersing themselves in the design process,
resulting in superficial work and limited understanding of the underlying knowledge
(Luo & Baaki, 2019). They may also engage in poorly monitored, linear design pro-
cesses with minimal reflection, limiting learning opportunities (Crismond & Adams,
2012).

To address these issues, we aimed to provide to the students with opportunities to ex-
press their reflective practices in purposeful structured contexts. In our approach, we
used the Design Thinking methodology to design learning activities where students
create artifacts meaningful to others, focusing on empathy, problem identification,
idea generation, prototyping and continuous improvement through user testing and
feedback (Carroll, 2015). Design Thinking relates to constructionism since one of
its key elements is the design of rapid prototypes that can be shared. This is a core
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concept in constructionist learning, where children learn by creating meaningful
artefacts (Papert, 1980). Taking one step forward DT decenters what is meaningful
by emphasizing empathy before developing any initial ideas and focusing on a final
solution that is for others (Girvan et. al., 2023). In this context emphasis is given on
sharing artefacts “under construction” providing this way a purposeful context for
students to reflect-in-action (Schén, 2017) aiming to refine their designs according
to others’ feedback. Feedback, as a central element of the methodology, stimulates
reflection (Stable, 2017), offering opportunities to observe, compare, and improve
the work (Chang et., al., 2012). However, in current Design Thinking models, feed-
back practices remain tacit (see for example the Double Diamond Design Think-
ing model by the Design Council, https://www.designcouncil.org.uk/our-resources/
the-double-diamond/), often resulting in feedback being implemented superficially
(Crismond & Adams, 2012). In our approach we put emphasis on feedback activities
during design, integrating them in a distinct structured phase of a Design Thinking
activity called “Sharing and Feedback”. In doing so, we aim to enable students to use
these processes to stimulate their reflective practices in a purposeful and meaningful
for them context.

3. Methodology

To explore students’ reflective thinking during a Design Thinking project, we adopt-
ed the Design-Based Research (DBR) (Bakker, 2018). In DBR, the main objective is
to gain a deep understanding of the processes that unfold within specific contexts,
leading to the development of new theoretical insights and contributions to educa-
tional practice (Cobb et al., 2003). Rather than seeking statistical generalization
from large samples, DBR focuses on theory-building by identifying propensities and
processes. Findings are thus presented as specific instances of broader theories, mod-
els, or concepts, supporting a form of generalization aimed at theoretical refinement
(Bakker, 2018).We designed and implemented an educational intervention based
on Design Thinking methodology, during which students used an online authoring
system to create digital games about real-world issues of their choice. The educa-
tional intervention took place at a Vocational High School of Athens and lasted a
total of 12 teaching hours. The research was approved by the Research Ethics and
Deontology Committee (https://www.elke.uoa.gr/content/epitropi-ithikis-kai-deont-
ologias-tou-ELKE-EKPA) of the National and Kapodistrian University of Athens
(NKUA), as well as by the Research Committee of the Department of Educational
Studies of NKUA. Additionally, before the start of the activities, the researcher col-
lected a consent form signed by a parent or guardian and an assent form signed by
each student.

The activities were conducted in the school’s computer lab, involving 14 students
aged 15-22, comprising 2 girls and 12 boys, who worked in 4 groups of 3-4 members
each. The groups were formed based on mixed school performance and student pref-
erences, consisting of 3-4 students per group, each using one computer. One teacher
and one researcher played a multifaceted role by intervening when necessary, mon-
itoring progress, facilitating discussions and observing the dynamics and outcomes
of each group. For the implementation of the Design Thinking project, the children
used two digital tools, NQuire (https://learn.nquire.org.uk/) for creating digital
questionnaires and the educational software ChoiCo (Choices with Consequences)
(https://extendt2.com/widgets/choico/) for designing their games.
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3.1 ChoiCo

ChoiCo (Choices with Consequences) (https://extendt2.com/widgets/choico/) is a
free, open-source software that allows users to either play or design digital games
where the gameplay flow is determined by the player’s choices. The environment
consists of the Game Mode, where users can play a ChoiCo game (Figure 1), and the
Design Mode (Figures 2 and 3), where users can modify existing games or create new
ones from scratch. As players of a ChoiCo game, students make choices that have
either positive or negative numeric values on a set of predefined fields. The player’s
goal is to make as many choices as possible before one of these fields exceeds a pre-
defined minimum or maximum value.
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Figure 1: The Play mode in ChoiCo environment.

As designers, students can either modify an existing game or create a new one by
adding or removing choices from the game’s map or background (Figure 2a), add-
ing or removing fields in the game (Figure 2b), defining the consequences of each
choice in a database (Figure 2b), and programming flow and termination rules using
a visual block-based programming language (Grizioti & Kynigos, 2021) (Figure 2c¢).
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Figure 2: The Design mode in ChoiCo environment

3.2 Flow of activities

We structured the activity based on the Exten(D.T.)> Design Thinking model, de-
veloped in the context of the Exten(D.T.)? project. During Phase 1 “Empathize and
Understand”, students played a ChoiCo game designed by the teacher to familiarize
them with the rationale of ChoiCo games. In Phase 2 “Define and Ideate”, groups
brainstormed their game concepts and used NQuire to create questionnaires to gath-
er user preferences and needs. After completing and answering the surveys, students
analyzed the results to collaboratively outline their game’s choices and elements.
They used ChoiCo’s design function to create initial prototypes, testing feasibility.
In Phase 3 “Rapid Prototyping and Iteration”, students refined and improved their
initial prototypes through iterative design. In Phase 4 “Share and Feedback”, groups
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rotated seats to play each other’s games and provided constructive feedback for im-
provements. Finally, in Phase 5 “Respond and Deliver”, groups reviewed feedback,
made final adjustments, and created presentations for their games. All groups pre-
sented their games and answered questions from the class.

3.3 Data collection & analysis

We collected audio and screen recording data and conducted student and teacher
interviews. We analyzed the data following the thematic analysis method (Xu &
Zammit, 2020). The process involved transcribing the data, identifying incidents
where students expressed reflective thinking, assigning explanatory codes to these
incidents (e.g., “reflective questioning”), and grouping the codes into thematic cat-
egories (e.g., “reflective practices”). The reflective practices that emerged from the
data analysis were reflective questioning and reflective summaries . Regarding the
role of feedback in the development of reflection, results showed that its role was
essential in stimulating critical thinking and reflection.

4. Findings

4.1 Reflection
Vocational High Schools are significantly overlooked, and the educational pro-
grams implemented there often fail to align with the needs of the modern workplace
(Giingér, 20205 Shrestha, 2016). As a result, these schools struggle to provide both
general knowledge and technical and professional skills to their students (Skywark
et al., 2022), resulting in decreased participation of students in the learning process.
As the teacher mentioned during the interview his main motivation for implementing
a DT project with his classroom was to ‘engage these students in their learning and
make them see how to work in a structured way. As he explains:
“These kids come to school to take the degree, they never think about what
they do here, they are never truly engaged they do not care. The process was
beneficial because it made them think methodically, step by step. Thus, they
could also follow their progress, think on it, process their mistakes and make
improvements, going deeper in the issue’.

Indeed, during the project, students expressed reflection practices, including reflec-
tive questions or summaries of their work.

4.1.1 Reflective Questioning

Students engaged in reflective thinking during the development of the game, aim-
ing to make it as realistic as possible to engage its players seriously. This process led
them to form numerous reflective questions, encouraging them to reason about their
decisions. For example, questions like “Is there a car that is actually environmentally
friendly?” and “Are you happy when you attend history lessons?” initiated interest-
ing discussions about the issues their games addressed. In the following episode we
present a dialogue indicative of students’ posing reflective questions during the de-
velopment of a game that addresses the issue of school absence. Student 1 and 2 (S1,
S2) are discussing about the values, consequences of the choice ‘Park’.

Excerpt 1
S2: Put the park (he means as a choice in the game)
SI: Do you ever go to that park?
S2: Yes, some go.
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S3: Put 5 for joy.

S2: But you get absences and then your mom bothers you, not 5.
S1: What joy do you get?

S3: When you sit there, you’re not in class.

S2: And then when you get absences, don’t you have a problem?
S1: Ok...3...

As shown in the above dialogue students question and evaluate their ideas and re-
flect on various consequences the choice can have. They discuss both immediate
pleasures and long-term consequences, such as the joy of relaxing in the park versus
the problem of school absences. It is important to note that students are more en-
gaged in the discussion probably because the game involves familiar settings and
experiences (the park, schoolyard, interactions with peers). Drawing on personal ex-
periences makes their reflections grounded and meaningful. Similarly, they engage
in similar discussions when it comes to the values of the school subjects the player of
their game can attend.

Excerpt 2

Sl: In math, you are supposed to pay attention, not socialize, so 0. You gain a
lot of knowledge.

S2: What do you want to put, 52

S3: Maybe math isn’t all about knowledge.

S2: There are other theoretical subjects too.

SI: If you don’t know history, you can live. If you don’t know math, you can’t.

21: Actually, now that I think about it, in history, you gain the most knowl-
edge... if you know what has happened, you can predict what will happen
in the future. (everyone cheers)

4.1.2 Reflective summaries

In the context of DT projects, it is easy to get overwhelmed or lose focus. In these
terms reflection often serves the need to stay focused on the final goal, tracking at
the same time the progress of the work and adjusting it to current demands and
constraints. In cases where students got lost or faced a situation where they needed
to make decisions, they communicated summaries of their work, like in Excerpt 3.

Excerpt 3

S5: Ok lets’ see, if we do the first idea it would be step by step....first step the
factory and the player is the customer that wants to make her/his own bike,
meaning he/she chooses the motor and other parts, and then he/she will
run it to races...the second step is the race. If we do it otherwise the last
step of the first option will be the first..meaning the player starts on the
road. The motor breaks and then he has to go to the mechanic.... So, step
two is the first step in this scenario...

S6: I think the one that most of them would like would be the first...Could we
not do both? To do the factory the races and then the mechanic....

S5: It is too much; we do not have so much experience...so the simpler we do it
the more possible that we make it in the end

In the above episode summarizing their two options, made it easy for both students
to make a selection. It is notable that S6’ reflection is driven by others’ preferences
for what the outline for their game should be. S5 on the other hand bases her opinion
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on practical issues that have to do with the final purpose and the constraints of the
activity: having to prepare a demo for demonstration to others by the end of the avail-
able time, being at the same time inexperienced with ChoiCo.

4.2 Feedback and Reflection

4.2.1 Critical thinking
The feedback activity also provided the context where students realized the need to
evaluate critically the comments received. Students acknowledged that feedback was
beneficial to their work. During the interview, S1 points out:
‘Basically, we ended up using the negative comments. It’s good to know that
when something is useful, you follow it, but if it isn’t, you leave it behind.”

Indeed, during the feedback session students often asked their peers to reason about
the feedback they gave them in order to be able to evaluate whether it is useful or
not. For example, when another group needed the opinion of the rest of the class
regarding which car brands to include in their game about DIY vehicles and many
of them answered BM'W, student S6 insists that they reason about their suggestion.,
before she finally rejects it.

Excerpt 4
S6: Guys, a quick question, BMW or AUDI?
Many from the class: BMW!
S6: But why?
S11: You asked and we answer...
S6: But why?
S11: You just asked us to choose one of them...
S6: Yes but you do not help us like this, why you choose BMW...
S10: Because they are beautiful!
S5: Ah ok, this not so important in our game though...

In the next episode the researcher reads the feedback suggesting that the option for
the park be removed from the game regarding school absence.

Excerpt 5
Researcher: Here someone says delete the park choice.
S4: Yes, we did not do that...
Researcher : But why? Did you ask?
S2: Yes, we decided to keep it...
Researcher: Why? What does it offer to the game?
S2: Our game is supposed to make people think about school absence. A child
who comes to school might go to the park... so it’s a reality...

4.2.2 From feedback to reflection and vice versa

During the design thinking project, feedback and reflection were closely related. On
one hand feedback provided the context where students could identify weakness-
es of their work through external perspectives. Understanding these perspectives,
evaluating them critically and finally integrating them in the work required careful
reflection on their relevance and value. For example, in the next episode an external
user who plays the DIY vehicle game expresses some concerns.
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Excerpt 6

S14: I do not understand, is there any right combination of parts I have to do
to win?

S§7: No..hmmm you are right, the aim is not clear. We want the player to be
able to build a car by purchasing parts from wherever they want. For ex-
ample, they might want a car with a Ducati engine but an Italian design.
They build the car from scratch and then test it on the road.

S14: Oh ok...so this is why you have speed...However, if they want to test it
on the road, they can’t just look at speed; they need to consider driving
safety as well. Factors such as tires, suspension, and chassis rigidity play
a crucial role.

§5: Ok...create a new field for this...

In the above episode, the group realizes that the player’s aim is not clear to the player.
The player’s live feedback and questions provided the context for reflective discus-
sion during which student S14 describes in detail their rationale. Describing in detail
the rationale. At the same time the player reflects on the group’s idea resulting in
suggestion that led to the addition of the field safety in the game.

The fact that feedback session provided the context for reflective discussions was
acknowledged by the teacher as a great advantage of implementing such activities in
the classroom. Referring to the project of the group that designed the game on school
absence, the teacher pointed out that ‘using feedback activities is a way to encourage
reflection’. As he explained:
“These students had as a choice the park in the game. Adding the choice in the
game may be realistic but some did not find it appropriate. If this prototype
was shared with students of the whole school then imagine how interesting dis-
cussions would have occurred on which students choose to go there at which
hours and why. In addition, when they discussed about the consequences of
the choice, they had a positive value in joy but a negative in learning, meaning
they though in depth about the situation they tried to simulate.’

On the other hand, acknowledged the value of receiving feedback from an external
user and they often asked for it themselves. For example, in the next episode students
try to define the consequences of the player attending the subjects -choices in their
game. When they realize that they have different views student S2 admits that a sur-
vey to gather others’ views on the issue may provide a more valid conclusion.

Excerpt 7
SI: Joy, I believe that you benefit because you learn history.
S4: It depends on the teacher.
Sl: So, do you enjoy attending history lessons?
S4: Sometimes...energy?
SI: It is tiring, you lose energy...
S4: Not attending the lesson... you get tired when you studying it....
S2: I think this needs a questionnaire....

Trying to define the consequences of each subject choice in the fields of fun, knowl-
edge, money, social life, students do not hesitate to bring in the discussion a different
perspective, asking one of the teachers of the school who happens to have come in
the classroom.
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Excerpt 8
S2: Physics...put 3 in Joy
Sl: So, you are happy when we have physics?
S2: No but I am happier that having mathematics which is 2...
S4: I am not happy in neither of these cases...
SI: Let’s ask the professor...Mis, mis, do you think we are happy when we have
a lesson with you?
Physics teacher: I do not know...you are to say...
S2: Ok let’s do it otherwise...Are you happy when we have a lesson?
Physics teacher: Yes I am.
S2: Ok if you are happy I am happy, put 3

Even though the rationale by which the students change the value he proposed from
2 to 3 is not exactly clear, it is interesting that he engaged in the discussion regarding
an element of the with someone involved in the situation the game addresses, suggest-
ing that students develop intuitive ways of receiving feedback and empathizing with
others when tasked to create something for someone else to use.

5. Discussion and concluding remarks

Our study explored the types of reflective practices students deploy in the context
of Design Thinking activities (RQl) and explored the role of feedback in develop-
ing students’ reflective thinking (RQ2). While in other studies reflection is con-
sidered a burden for students (Jindal-Snape & Holmes, 2009; O’Reilly & Milner,
2015; Mortari, 2012), in this study, reflection occurred intuitively in an altruistic
constructionism context (Girvan et. al., 2023). Students expressed reflective think-
ing through posing reflective questions or making reflective summaries of their work
(RQ). In the first case students applied “reflection in-action” (Schon, 2017) since
while designing the game they would reflect on design elements, such as the values
of the game choices. Reflection in-action mainly emerged during the “Rapid Proto-
typing” phase and it was facilitated by the authoring digital environment they used
to design their games. Traditionally, this phase is challenging and time-consuming
to implement in conventional Design Thinking activities. In ChoiCo students could
easily and quicky make modifications to their artifacts and switch roles from design-
ers to players in a direct way so they could directly reflect in every change they made
while designing. This immediate access to previous versions provided a rich context
for in-action reflection, enabling students to make informed design decisions without
losing engagement. In the second case students also applied “reflection on-action”
(Schon, 2017), since they would summarize their work to evaluate it or explain it to
someone else. Reflection on-action mainly emerged during the “Share and feedback”
phase where students had to communicate their designs and their design rationale to
external users. Overall, the Design Thinking methodology facilitated the emergence
of both reflection in-action and reflection on-action during the phases of rapid proto-
typing and feedback accordingly, providing the students a structured context where
they had to express their reflective practices. During the activity, feedback provided
a purposeful context for critical thinking, stimulating reflection, while on the oth-
er hand reflective thinking at the same time encouraged feedback-seeking (RQ2).
Research consistently highlights the importance of feedback in learning process-
es, showing that effective feedback can significantly enhance student performance
and achievement (Butler & Winne, 1995). However, peer feedback has been mainly
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studied in general educational setting, so further research is needed to explore more
in detail feedback ad reflection interdependencies in the context of constructionist
approaches.

Acknowledgment

This research has received funding from the European Union’s Horizon Europe
Framework Programme for Research and Innovation under the Grant Agreement
No. 101060231 (Exten.D.T.2 — Extending Design Thinking with Emerging Digital
Technologies). Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union. Neither the European
Union nor the granting authority can be held responsible for them.

References

Adams, R., Nuevo, A. M., & Egi, T. (2011). Explicit and implicit feedback, modified out-
put, and SLA: Does explicit and implicit feedback promote learning and learner—learner
interactions? 7he Modern Language Journal, 95, 42-63. https://doi.org/10.1111/j.1540-
4781.2011.01242.x

Aydogmus, M., & Sentlirk, C. (2023). An investigation into the predictive power of reflective
thinking on learning strategies. Reflective Practice, 24(2), 210-223. https://doi.org/10.10
80/14623943.2022.2158796

Bakker, A. (2018). Design research in education: A practical guide for early career researchers.
Routledge. eBook ISBN9780203701010

Barney, K., & Mackinlay, E. (2010). Creating rainbows from words and transforming
understandings: Enhancing student learning through reflective writing in an Ab-
original music course. Zeaching in Higher Educarion, 15(2), 161-173. https://doi.
org/10.1080/13562511003619995

Basol, G., & Evin Gencel, 1. (2013). Reflective Thinking Scale: A Validity and Reliabi-
lity Study. Educational Sciences: Zheory and Practice, 13(2), 941-946. https://eric.
ed.gov/?id=EJ1017318

Bekker, T., Bakker, S., Douma, I., Van Der Poel, J., & Scheltenaar, K. (2015). Teaching
children digital literacy through design-based learning with digital toolkits in schools.
International Journal of Child-Computer Interaction, 5, 29-38. https://doi.org/10.1016/].
ijcci.2015.12.001

Bond, J. B., Evans, L., & Ellis, A. K. (2011). Reflective Assessment. Principal Leadership,
11(6), 32-34. https://eric.ed.gov/?id=E]J916323

Bruno, A., & Dell’Aversana, G. (2017). Reflective practice for psychology students: The use
of reflective journal feedback in higher education. Psychology Learning & Teaching,
16(2), 248-260. https://doi.org/10.1177/1475725716686288

Butler, D. L., & Winne, P. H. (1995). Feedback and self-regulated learning: A theo-
retical synthesis. Review of educational research, 65(3), 245-281. https://doi.
org/10.3102/0034654306500324

Carroll, M. (2015). Stretch, dream, and do-a 21* century design thinking & STEM jour-
ney. Journal of Research in STEM FEducation, 1(1), 59-70. https://doi.org/10.51355/
jstem.2015.9

Chang, C. C,, Tseng, K. H., & Lou, S. J. (2012). A comparative analysis of the consistency
and difference among teacher-assessment, student self-assessment and peer-assessment in
a Web-based portfolio assessment environment for high school students. Computers &
FEducarion, 58(1), 303-320. https://doi.org/10.1016/j.compedu.2011.08.005

Cobb, P., Confrey, J., diSessa, A., Lehrer, R., & Schauble, L. (2003). Design Experi-
ments in Educational Research. FZducarional Researcher, 32(1), 9-13. https://doi.
org/10.3102/0013189x032001009

52


https://doi.org/10.1111/j.1540-4781.2011.01242.x
https://doi.org/10.1111/j.1540-4781.2011.01242.x
https://doi.org/10.1080/14623943.2022.2158796
https://doi.org/10.1080/14623943.2022.2158796
https://doi.org/10.1080/13562511003619995
https://doi.org/10.1080/13562511003619995
https://eric.ed.gov/?id=EJ1017318
https://eric.ed.gov/?id=EJ1017318
https://doi.org/10.1016/j.ijcci.2015.12.001
https://doi.org/10.1016/j.ijcci.2015.12.001
https://eric.ed.gov/?id=EJ916323
https://doi.org/10.1177/1475725716686288
https://doi.org/10.3102/0034654306500324
https://doi.org/10.3102/0034654306500324
https://doi.org/10.51355/jstem.2015.9
https://doi.org/10.51355/jstem.2015.9
https://doi.org/10.1016/j.compedu.2011.08.005
https://doi.org/10.3102/0013189x032001009
https://doi.org/10.3102/0013189x032001009

Christina Gkrekal, and Marianthi Grizioti

Colley, B. M., Bilics, A. R., & Lerch, C. M. (2012). Reflection: A key component to thin-
king critically. 7he Canadian Journal for the Scholarship of Teaching and Learning, 3(1).
https://doi.org/10.5206/cjsotl-rcacea.2012.1.2

Crismond, D. P., & Adams, R. S. (2012). The informed design teaching & learning matrix.
Journal of Engineering Education-Washington, 101(4), 738.

Dewey, J. (1933). How we think: A restatement of the relarion of reflective thining to the educa-
tive process. New York: D.C. Heath and Company.

Fullana, J., Pallisera, M., Colomer, J., Fernindez Pena, R., & Pérez-Burriel, M. (2016). Ref-
lective learning in higher education: A qualitative study on students’ perceptions. Studies
in Higher Education, 41(6), 1008-1022. https://doi.org/10.1080/03075079.2014.950563

Girvan, C., Kynigos, C., Verevi, A., (2023). Leveraging the powerful ideas of constructio-
nism to enhance emergent design thinking pedagogy. In (Eds) Holbert N. & Blikstein
Proceedings of Constructionism/FabLab 2023.

Grizioti, M., & Kynigos, C. (2021, June). Children as players, modders, and creators of si-
mulation games: A design for making sense of complex real-world problems. In Procee-
dings of the 20" Annual ACM Interaction Design and Children Conference (pp. 363-374).
https://doi.org/10.1145/3459990.3460706

Glngdr, G. (2020). Problems and Solution Suggestions Encountered in Vocational Skill
Training in Vocational High Schools: Teachers* Views. Online Submission, 7(4), 233-
253. https://eric.ed.gov/?id=ED615126

Jindal-Snape, D., & Holmes, E. A. (2009). A longitudinal study exploring perspecti-
ves of participants regarding reflective practice during their transition from higher
education to professional practice. Reflective Practice, 10(2), 219-232. https://doi.
org/10.1080/14623940902786222

Lin, Q., Sun, Y., Liu, Z. (2023). Strategies to improve the student engagement of Vocational
College class based on design thinking. In (eds) Rebelo F. & Wang Z., Ergonomics In
Design. AHFFE (2023) International Conference. AHFE Open Access, vol 77. AHFE
International, USA. http://doi.org/10.54941/ahfel003392

Luo, T., & Baaki, J. (2019). Scaffolding problem-solving and instructional design processes:
Engaging students in reflection-in-action and external representations in three online

courses. In Student-Centered Virtual Learning Environments in Higher Education (pp.
40-69). IGI Global. DOI: 10.4018/978-1-5225-5769-2.ch003

Mortari, L. (2012). Learning thoughtful reflection in teacher education. Zeachers and Téa-
ching, 18(5), 525-545. https://doi.org/10.1080/13540602.2012.709729

Olson, R., Bidewell, J., Dune, T., & Lessey, N. (2016). Developing cultural competence
through selfreflection in interprofessional education: Findings from an Australian uni-
versity. Journal of interprofessional care, 30(3), 347-354. https://doi.org/10.3109/135618
20.2016.1144583

OfReilly, S., & Milner, J. (2020). Impact of technology-based reflective practice tools on
student skill development. Znternational Journal of Technology and Human Interaction
(IJTHI), 16(1), 77-93. DOI: 10.4018/1JTHI.2020010106

Papert, S. (1980). Mindstorms: Children, computers, and powerful ideas.

Rotsaert, T., Panadero, E., Schellens, T., & Raes, A. (2018). “Now you know what you’re
doing right and wrong!” Peer feedback quality in synchronous peer assessment in secon-
dary education. Huropean Journal of Psychology of Education, 33, 255-275. https://doi.
org/10.1007/510212-017-0329-x

Salido, A., & Dasari, D. (2019, February). The analysis of students’ reflective thinking ab-
ility viewed by students’ mathematical ability at senior high school. In Journal of Phy-
sics: conference series (Vol. 1157, No. 2, p. 022121). IOP Publishing. DOI 10.1088/1742-
6596/1157/2/022121

53


https://doi.org/10.5206/cjsotl-rcacea.2012.1.2
https://doi.org/10.1080/03075079.2014.950563
https://doi.org/10.1145/3459990.3460706
https://eric.ed.gov/?id=ED615126
https://doi.org/10.1080/14623940902786222
https://doi.org/10.1080/14623940902786222
http://doi.org/10.54941/ahfe1003392
https://doi.org/10.1080/13540602.2012.709729
https://doi.org/10.3109/13561820.2016.1144583
https://doi.org/10.3109/13561820.2016.1144583
https://doi.org/10.1007/s10212-017-0329-x
https://doi.org/10.1007/s10212-017-0329-x

Constructionism Meets Design Thinking: Reflection-in-Action During Digital Game Design

Schén, D. A. (1992). Educating for reflection-in-action. Planning for Human Systems: Es-
says in Honor of Russell, L. Ackoff; University of Pennsylvania Press: Philadelphia, PA,
USA, 142-161. https://doi.org/10.9783/9781512801576-013

Schén, D. A. (2017). The reflective practitioner: How professionals think in action. Routled-
ge.

Shrestha, B. R. P. (2016). Vocational education and training graduates: Challenges in prac-
tical skills to the job market. International Journal of Social Sciences and Management,
3(3), 141-145. DOTI: 10.3126/ijssm.v3i3.15264

Skywark, E. R., Chen, E., & Jagannathan, V. (2022). Using the design thinking process to

co-create a new, interdisciplinary design thinking course to train 21* century graduate stu-
dents. Frontiers in Public Health, 9, 777869. https://doi.org/10.3389/fpubh.2021.777869

Stables, K. (2017). Use of portfolios for assessment in design and technology education. Cham:
Springer, pp. 749-763. https://doi.org/10.1007/978-3-319-44687-5_53

Toraman, C., Orakei, S., & Aktan, O. (2020). Analysis of the relationships between mat-
hematics achievement, reflective thinking of problem solving and metacognitive
Awareness. International Journal of Progressive Education, 16(2), 72-90. https://eric.
ed.gov/?id=EJ1249977

Tripp, T., & Rich, P. (2012). Using video to analyze one‘s own teaching. British Journal of Edu-
cational Technology, 43(4), 678-704. https://doi.org/10.1111/j.1467-8535.2011.01234.x

Tsingos, C., Bosnic-Anticevich, S., & Smith, L. (2014). Reflective practice and its implica-
tions for pharmacy education. American journal of pharmaceutical educarion, 78(1), 18.
https://doi.org/10.5688/ajpe78118

Xu, W., & Zammit, K. (2020). Applying Thematic Analysis to Education: A Hybrid Ap-

proach to Interpreting Data in Practitioner Research. /nzernational Journal of Qualitari-
ve Methods, 19(2), 1-9. Sagepub. https://doi.org/10.1177/1609406920918810

54


https://doi.org/10.9783/9781512801576-013
https://doi.org/10.3389/fpubh.2021.777869
https://doi.org/10.1007/978-3-319-44687-5_53
https://eric.ed.gov/?id=EJ1249977
https://eric.ed.gov/?id=EJ1249977
https://doi.org/10.1111/j.1467-8535.2011.01234.x
https://doi.org/10.5688/ajpe78118
https://doi.org/10.1177/1609406920918810

	sbmn

