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Abstract
The value of self-regulated learning skills for academic achievement has been 

shown in different domains. However, self-regulated learning skills in design stu-
dio education have rarely been studied directly. This study aimed to explore differ-
ences in self-regulated learning strategies and motivational factors between high 
and low achieving industrial design students in an industrial design studio course. 
We applied a convergent mixed methods design with self-report questionnaires 
and interviews to gain a comprehensive understanding of students’ strategy use. 
The integrated analysis of quantitative data from 47 students and qualitative data 
from 16 students demonstrated differences between high and low achieving de-
sign students’ self-regulated learning skills concerning the use of metacognitive, 
motivational and behavioral strategies. Together with the expanded integration 
of data analysis, these findings indicate that self-regulated learning examinations 
should be undertaken with caution in design studio contexts.
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1. Introduction
The perpetual changes in the world 

require individuals with deep knowl-
edge and skills to navigate the econo-
my and society. Twenty-first-century 
competencies defined by organizations 
such as the Organisation for Econom-
ic Co-operation and Development 
(OECD), World Economic Forum 
and the United Nations Education-
al, Scientific and Cultural Organiza-
tion (UNESCO) concur regarding the 
need for agency, awareness and ability 
of learners to deal with complex prob-
lems (see Rieckmann, 2018; Schleicher, 
2018; World Economic Forum, 2020). 
Providing learners with these skills is 
important at all education levels. In-
dustrial design (ID) studios in univer-
sities can facilitate these abilities as they 
provide students with essential skills 
and experiences to cope with complex 
real-world problems that are accepted 
as key characteristics of design prac-
tice. Along with the changing target 
competencies, self-regulated learning 
(SRL) – representing metacognitive, 
motivational and behavioral strategies 
– has attracted much attention in the 
last four decades due to its contribution 
to academic skills (Zimmerman, 1989b, 
2008). These academic skills promote 
future competencies related to learning 
strategies. While some studies indicate 
that studio education fosters SRL skills 
(e.g., Greene et al., 2019), SRL strategies 
in ID studios and individual differences 
in SRL among design students remain 
under-studied. This research explores 
the differences in SRL strategies be-
tween high and low achieving students 
in an ID studio course. The study aims 
to understand the differences between 
ID studio students and define the dy-
namics of SRL in the design studio to 
improve design studio education.

1.1. Self-regulated learning
The social cognitive theory defines 

self-regulation as interaction within 
personal, behavioral and environmental 
factors (Bandura, 1986; Zimmerman, 
1989a, 2000). In learning environments, 
the changes in these factors necessitate 
the regulation of the learner (Zimmer-
man, 1989a; Zimmerman & Cleary, 
2009). Self-regulated learners can de-
fine personal goals; choose, develop and 

perform appropriate strategies; monitor 
their process and regulate according to 
outcomes with a belief of self-efficacy 
(Nilson, 2013; Zimmerman & Schunk, 
2011). There is vast evidence that SRL 
strategies help students accomplish 
their academic goals (Sungur & Yerdel-
en, 2011; see also Zimmerman, 2000; 
Zimmerman & Schunk, 2011). Howev-
er, even in tertiary education, most stu-
dents do not know how to learn (Nilson, 
2013). Students at this level may have 
difficulties making strategic choices 
that prevent them from achieving, espe-
cially in their professional lives (Sakız, 
2014). Thus, the goal of higher educa-
tion should involve providing academic 
and professional knowledge and teach-
ing effective learning strategies to create 
life-long learners (Tas & Sungur, 2012; 
Zimmerman, 2002).

Multiple SRL models have been 
proposed based on theoretical per-
spectives. A common feature of these 
models is that students use different 
activities, skills or strategies to control 
and regulate their learning (Jansen et 
al., 2019; Dale H. Schunk & Zimmer-
man, 1994; Zimmerman & Schunk, 
2011). Zimmerman’s SRL perspective 
(see Zimmerman, 1989a, 1990) which 
has been used more frequently because 
of its specific subprocesses (Panadero, 
2017) defines self-regulated learners as 
individuals who actively engage in and 
manage their learning through meta-
cognitive, motivational and behav-
ioral activities (Zimmerman, 1989b, 
2002, 2008). In terms of metacogni-
tive processes, self-regulated students 
plan their learning process, determine 
goals, monitor, evaluate and reflect on 
their cognitive strategies (Dinsmore et 
al., 2008; Veenman, 2017). They have a 
high level of self-efficacy, i.e., belief in 
the ability to complete a task success-
fully. As motivational processes, they 
are intrinsically interested in tasks and 
responsible for their achievement out-
comes (Zimmerman, 2008). For be-
havioral processes, they seek informa-
tion and help, and structure learning 
environments (Sebesta & Speth, 2017; 
Zimmerman & Martinez-Pons, 1986, 
1990). This study refers to these three 
strategy categories of Zimmerman’s 
model to explore the SRL dynamics in 
design studio (see Table 1). 
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SRL skills are teachable (Panade-
ro & Alonso-Tapia, 2014). However, 
as some students already have these 
skills (Nilson, 2013), defining and as-
sessing the level of existing strategy 
use is an important first step. Self-re-
port (i.e., questionnaires, interviews, 
think-aloud and learning diaries) has 
become the most common method for 
identifying and evaluating SRL strate-
gies (see Azevedo et al., 2009; Kavousi 
et al., 2019; Kryshko et al., 2020; Loef-
fler et al., 2019; Räisänen et al., 2016). 
Although these measures do not track 
real-time performance and are prone 
to recall distortions (Veenman, 2017), 
they play a crucial role in report-
ing psychological processes in SRL 
(Pekrun, 2020). However, using one 
single tool has been criticized because 
of its inherent weakness in capturing 
the learning strategies (Perry, 2002). 
Clearly et al. (2012) highlight multi-
faceted evaluation as the most useful 
method for increasing self-regulation 
strategies knowledge (e.g., Baldan Ba-
bayigit & Guven, 2020; Coertjens et 
al., 2016; Foerst et al., 2017; Hendriks 
et al., 2020; Jansen et al., 2020; Pekrun 
et al., 2002; van Laer & Elen, 2020). 
Mixed methods approach offers advan-
tages for SRL studies in compensating 
for missing data and confirming over-
lapping data (see Plano Clark, 2019). 
This study aimed to identify design 
students’ SRL strategy use, taking ad-
vantage of both questionnaires and 
interviews as mixed methods. The first 
author also observed students for an 
entire semester – in the studio coordi-
nation team participating in all classes 
and this was hypothesized to provide 
more reliable estimates of strategy use. 

To better understand the complex 
relationship between SRL strategies 
and academic achievement, students’ 
strategy use must be compared relative 
to their achievement levels. Research 
has compared high and low achievers’ 
attitudes and characteristics, attended 
various education and learning envi-
ronments (e.g., Coertjens et al., 2016; 
DiFrancesca et al., 2016; Erdogan, 
2011; Fadlelmula et al., 2015; García-
Pérez et al., 2020; Geduld, 2016; Khan 
et al., 2020; T.-H. Lee et al., 2010; Nan-
dagopal & Ericsson, 2012; Sungur & 
Yerdelen, 2011). Very few empirical 

studies have focused on SRL in design 
studios (e.g., Oluwatayo et al., 2015; 
Powers & Miller, 2008). Despite dif-
ferent domains and tools, the general 
results of these studies were similar, 
i.e., SRL positively affects academic 
achievement. However, few descriptive 
studies demonstrated that SRL strat-
egies are nuanced, depending on the 
specific event (Nandagopal & Ericsson, 
2012). Greene et al. (2015) found that 
advanced cognitive strategies varied 
according to discipline. The detection 
of these domain-specific differences re-
mains a gap in the literature (Alexander 
et al., 2011; Greene et al., 2015). Thus, 
this study used qualitative interviewing 
methods to explore students’ perspec-
tives regarding domain-specific learn-
ing strategies, attempting to align with 
the quantitative approach to develop a 
primary perspective on individual dif-
ferences, especially for low achieving 
design students.

1.2. Industrial design studio 
education and self-regulated 
learning

University students need to be inde-
pendent learners with the capacity to 
plan, monitor and evaluate their work 
and control motivation and emotion 
(Vosniadou, 2020). Some professions 
demand these skills in different ap-
proaches, which creates characteristic 
forms of teaching and learning. Shul-
man (2005) defines these unique prepa-
rations for the professions as ‘signature 
pedagogies.’ Design studio education 
is a signature pedagogy with a distinct 
pedagogical method (Shreeve, 2015; 
Shulman, 2005) that includes learn-
er-centeredness, interaction between 
the actors and the studio environment 
(Yorgancioglu, 2020).

Industrial design undergraduate 
education occurs over eight semesters 
and at least four years. Studio teach-
ing occupies about 30% of the entire 
curriculum. In design studio, starting 
with a project brief involving ‘ill-de-
fined’ (Rittel & Webber, 1973) or ‘wick-
ed’ (Simon, 1973) problems, students 
are expected to develop solutions and 
present them showing weekly prog-
ress to discuss with the instructor or 
peers and guests (Goldschmidt et al., 
2010), known as studio critics. Critics 
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iteratively provide students with a con-
structive learning process (Tovey, 2015). 
Conversation between student and in-
structor centers around the student’s 
work (Schön, 1987). Thus, students are 
the main actors and fully responsible for 
constructing self-knowledge. However, 
this critical and self-constructive pro-
cess may create challenges for students 
who struggle to engage with the so-
cio-cultural context. They may not meet 
the studio expectations and lose their 
self-confidence (Masatlıoğlu & Takkeci, 
2016). They need a ‘safe space’ to real-
ize and develop their design approach 
without the fear of failure (Bull, 2015). 
Studio instructors should encourage 
skills (e.g., critical thinking, self-reflec-
tion, self-regulated learning, persever-
ance) necessary to address the fluidity 
of design problems (Smith, 2005). 

Learner-centered learning traits can 
be observed in most forms of design 
studio education (i.e., architectural, in-
terior, landscape and industrial design). 
Such approaches include problem-based 
learning (Boyer & Mitgang, 1996; Gal-
ford et al., 2015; Smith, 2010), proj-
ect-based learning (Bell, 2010; Kuhn, 
2001), the alternative student-centered 
framework described by Lee and Han-
nafin (2016) in response to criticisms 
of other studio-oriented/based learning 
(Cennamo et al., 2011; Kjesrud, 2021; 
Zairul, 2018). These learning-based 
studies highlight the essential character-
istics of the studio pedagogy, which are 
about experiencing and understanding 
the design process (Smith, 2010). Stu-
dio education is widely held to place the 
student in the center with active partic-
ipation (Powers, 2016), but learner-cen-
tered learning tends to be disregarded 
in studio instruction (Zairul, 2020). In 
their review study, de la Harpe and Pe-
terson (2009) revealed a greater empha-
sis on teaching techniques rather than 
learning techniques in studies of design 
studios. Therefore, improved scaffold-
ing is needed, considering the learning 
process of design students.

Design entails a highly organized 
mental process that manipulates and 
blends several forms of information 
into ideas to produce outputs (Law-
son, 2005). Cognitive strategies of ex-
pert designers’ idea-generation process 
provide some instructional informa-

tion for studio education (Christiaans, 
2002; Cross, 2001; Hasirci & Demirkan, 
2007; Haupt, 2015; Kim & Kim, 2015; 
Newstetter et al., 2001; Oxman, 2001). 
However, how designers choose and 
organize these strategies is a metacog-
nitive process that has been unobserved 
in design cognition (Ball & Christensen, 
2019). Based on the limited number of 
studies (e.g., Ball & Christensen, 2019; 
Carlson et al., 2020; Hargrove, 2007; Ka-
vousi et al., 2020; Kurt & Kurt, 2017; To-
bón et al., 2021) design metacognition 
appears critical to every aspect of design 
activity. Nevertheless, design learning 
is a different process to designing and 
should be studied with educational the-
ories of learning serving as a foundation 
for design education (Oxman, 1999). 
Metacognitive knowledge – as an aspect 
of SRL – would help novice designers 
to have a more holistic perspective of 
learning process, yet important ques-
tions about design metacognition re-
main to be answered.

Studio instructors’ pedagogical ap-
proach influences student’s skill devel-
opment and self-perception as designers 
(Yorgancioglu & Tunalı, 2020), and this 
promotes self-reflection and self-reg-
ulation (Greene et al., 2019). Howev-
er, students’ learning approach needs 
to be aligned with the SRL potential of 
studio pedagogy. To address this issue, 
Powers (2016) proposed a methodolo-
gy within a landscape design studio that 
incorporates SRL and the process of 
design learning. In this model, students 
are actively involved in their learning 
through SRL, and instructors develop 
individual objectives for each student. 
In another study of architecture studio, 
Zairul (2018) advances a model based 
on self-regulated theory, which focus-
es on peer review during studio hours 
and individual critique beyond studio 
hours. Despite practical challenges for 
studio instructors, these studies contain 
valuable insights for ID studios.

1.3. Current study
Studio education has used a stu-

dent-centered lens since Schön’s 
(Schön, 1984) concept of the ‘reflective 
practitioner’ was incorporated (Iftikhar 
et al., 2018). To maintain student-cen-
teredness, learner characteristics 
should also be considered and moni-
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tored for personal and social transfor-
mation (Thompson, 2020). This creates 
space for students to acknowledge their 
agency in shaping their learning pro-
cess. Hence, we question the claims of 
the learner-centered and constructivist 
approach to studio education, shift-
ing the focus to learner autonomy and 
self-regulation.

While numerous studies have fo-
cused on improving specific SRL com-
ponents, few have examined the dif-
ferentiation of SRL variables between 
high and low achieving students in a 
design studio context. This exploratory 
study aimed to describe and compare 
ID students with high and low achieve-
ment levels concerning metacognitive, 
behavioral and motivational SRL fac-
tors using both quantitative and qual-
itative data. This approach may help 
to understand different learning styles 
and delineate areas of self-regulation 
that could be strengthened to support 
struggling students. Based on these 
aims, four research questions were for-
mulated:

1. Are there meaningful differences 
between the SRL skills and motivation 
of ID students with different academic 
achievement levels?

2. What are the SRL skills frequently 
used by ID students with different aca-
demic achievement levels?

3. How do high and low achieving 
ID students perceive their own studio 
course experiences?

4. To what extent do qualitative and 
quantitative results converge? 

2. Materials and methods
2.1. Participants and procedure

We conducted this study in the In-
dustrial Design Department at a private 
university. Quantitative data were col-
lected from 47 third-year undergrad-
uate design students (33 females, 14 
males). They were on average 21.2 years 
old (SD = 0.98) and all were in their 
fifth semester. Qualitative data were 
collected in a third-year design studio 
course comprising 16 students (10 fe-
males, 6 males) wanting to participate 
in the study voluntarily. All documents 
and conversations were in students’ 
native language. The data were stored 
and transferred using multidigit codes 
to ensure anonymity. Participants were 

provided with written information, as-
sured of confidentiality and gave their 
informed consent to participate. The 
questionnaire and interviews were ad-
ministered at the end of the semester so 
that students could reflect on their cur-
rent studio projects.

This study focused on third-year de-
sign students as, at this level, they have 
completed at least four semesters of the 
curriculum, including four design stu-
dio courses. Additionally, in the third 
year, the focus of the studio content 
moves from a general introductory 
level controlled by the instructors to an 
individual development level managed 
by the students themselves (Uluoğlu, 
2000). This more individualized stu-
dio context helps students experience 
more self-process time and allowed 
us to observe the students in their ap-
proach to design. 

2.2. Materials
In this study, we followed a conver-

gent mixed-methods procedure (see 
Creswell & Plano Clark, 2018) under-
taking quantitative and qualitative in-
vestigation concurrently. We integrated 
the results through merging analysis 
and interpreted them to gain a realistic 
and holistic understanding of students’ 
strategy use.

2.2.1. Quantitative measure: Scale on 
Self-Regulation in Learning (SSRL)

The self-report questionnaire, ‘Scale 
on Self-Regulation in Learning (SSRL),’ 
was used to determine the relationship 
between self-regulation and academic 
achievement of design students. SSRL 
is a validated self-report scale devel-
oped by Erdogan (2012; for the English 
version see Erdogan & Senemoglu, 
2016) to evaluate the SRL skills of [an-
onymized] university students focusing 
on their learning habits. The scale con-
sists of two sub-scales: The SRL skills 
section covers 12 dimensions devel-
oped based on Zimmerman and Pons’s 
(see 1986) Self-Regulated Learning In-
terview Schedule (SRLIS) (Erdogan & 
Senemoglu, 2016) and the motivational 
section covers five dimensions (Table 
1). The scale has 17 dimensions with 67 
items in total and is scored on a five-
point Likert scale ranging from ‘Nev-
er’ to ‘Always’. According to Erdogan 
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(2012), the reliability coefficient was 
calculated as Cronbach Alpha 0.91 for 
the entire scale showing high internal 
consistency.

The structure of studio education 
is different from regular classes. Thus, 
terms related to class courses in the 
scale had to be slightly adapted for 
studio conditions and terminology to 
enable the students to understand and 
respond regarding their studio process 
(e.g., the word ‘studio coordinator’ was 
used instead of ‘teacher,’ and ‘jury pre-
sentation’ instead of ‘exam’).

The SSRL scale was conducted with 
hard copy documents, and students 
were asked to think of how they studied 
in that studio course. The first author 
facilitated the questionnaire process 
with the students and responded to any 
questions asked.

2.2.2. Qualitative measure: Semi-
structured interviews

Theory that distinguishes between 
SRL and ID education is important 
as SRL and motivation have not been 
studied structurally for design studio 
education, the backbone of ID bach-
elor programs. Qualitative research is 
an effective tool to understand the re-
lationship between student attributes 
and the learning environment (Araz 
& Sungur, 2007) and between SRL and 
motivation in a design learning con-
text (Powers, 2006). Semi-structured 
interviews were designed for students 
to talk deeply about their learning ex-
perience in general and in the studio 
course they had recently completed. 
The interview questions were devel-
oped considering the interview ap-
proaches used in other SRL studies 
(see Coertjens et al., 2016; Kitsantas, 
2002; Ley & Young, 1998; Nandagopal 
& Ericsson, 2012; Powers & Miller, 
2008; Sundre & Kitsantas, 2004; Zim-
merman & Martinez-Pons, 1986) and 
rephrased using design terminology. 
Without asking directly about SRL, 
it was possible to see how important 
self-regulation was in their process 
(Räisänen et al., 2016). Based on the 
qualitative analysis approach of this 
study, interviews and their analysis 
proceeded simultaneously and iter-
atively. Follow up questions to probe 
further were formulated as the analy-

sis was undertaken and following in-
terview sessions were organized with 
the 16 interviewees.

Sixteen third-year ID students were 
interviewed at the end of the term. 
Conducted by the first author, the in-
terviews were recorded using a digital 
voice recorder and lasted 40 to 60 min-
utes depending on follow-up questions 
and probes. A total of 645 minutes was 
recorded, saved and transcribed ver-
batim. Semi-structured interviews re-
quired a questionnaire form to guide 
the flow of the conversation and remain 
on topic.

2.3. Data analysis
This study used a convergent mixed 

method with qualitative and quantita-
tive data collection occurring concur-
rently and then integrated for analysis.

2.3.1. Grouping procedure
For quantitative analysis, the sample 

(N=47) was divided into high and low 
achieving groups to investigate the SRL 
skills of students with different achieve-
ment levels. The division into groups 
took place according to the students’ 
average of the last two official studio 
grades, which were accepted as indi-
cators of consistent achievement (see 
Boud & Falchikov, 2006; as cited in 
García-Pérez et al., 2020; Soderstrom 
& Bjork, 2015). Twenty-three stu-
dents with grades above 77 (M=81.7, 
SD=4.06) were assigned to the high 
achieving group, and 24 students with 

Table 1. Sub-scales and factors of the Scale on Self-Regulation in 
Learning (SSRL) and strategy types used in this study.
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grades below 77 (M=65.8, SD= 8.51) 
were assigned to the low achieving 
group. Mann-Whitney U test showed 
the total scale scores for these two 
groups to be significantly different with 
mean rank for high achievers = 13.85, 
and mean rank for low achievers = 
34.59 (U=32.5, z= -5.186, p < .001). 

For qualitative analysis, 16 interview 
participants were again divided into two 
achievement groups. Six students with 
grades above 77 (M=83.6, SD=2.96) 
were assigned to the high achieving 
group, and 10 students with grades 
below 77 (M=66.6, SD=6.08) were as-
signed to the low achieving group. 
Mann-Whitney U test showed the total 
scale scores for these two groups to be 
significantly different again.

2.3.2. Quantitative analyses
In this study, Cronbach’s alpha co-

efficient was calculated as 0.84 for the 
whole scale, 0.81 for Self-regulated 
Learning Skills and 0.67 for Motivation.

Descriptive statistics were used to de-
scribe the sample population. The nor-
mal distribution of the data was exam-
ined and confirmed: the Shapiro-Wilk 
test concluded that the significance val-
ue was higher than .05 in all sub-scales; 
Kurtosis and Skewness values were 
within the ±1 range for all variables, 
and the histogram chart showed the 
data had a normal distribution. How-
ever, as the sample size for each group 
was less than 30 participants, it was de-
cided to use non-parametric tests. The 
Mann-Whitney U test was performed 
to determine which achievement level 
caused significant differences between 
scale mean scores. 

2.3.3. Qualitative analyses
In this study, the first author, as a 

research assistant, had an active in-
volvement in the design of the stu-
dio process from which the data were 
collected. Both the qualitative data 
collection and analysis process was 
based on constructivist grounded the-
ory (CGT) because of the first author’s 
active stance, relatively small sample 
and data construction with mutual 
interaction between the researcher 
and the research itself (see Arik & 
Arik, 2016; Charmaz, 2006; Strauss & 
Corbin, 1994, p. 273, 1990, p. 24)

The analysis of the interviews was con-
ducted in two phases. In the first phase, 
we aimed to elucidate the elements of the 
studio processes and students’ under-
standing by analyzing the data gathered 
from the interviews without theoretical 
assumptions. To follow up the procedure 
of CGT, data collection and analysis pro-
ceeded simultaneously and iteratively. 
The audio recordings were transcribed 
and transferred into the MAXQDA’18 
Qualitative Data Analysis Program, 
which provided us with the tools to or-
ganize and analyze the data. As Charmaz 
(2021), the first step of coding, termed 
‘initial coding,’ was carried out line-by-
line using the interviewees’ words (in 
vivo) whenever possible to preserve the 
sense of action. In vivo coding enabled 
us to see similar actions of the students 
with different statements and ask more 
focused follow-up questions during the 
interviews. The second step of coding 
proceeded with focused coding, which 
consisted of reviewing and synthesizing 
the initial codes and identifying relation-
ships among them to create categories. 
In this phase, the transcriptions were 
grouped into the two achievement lev-
els and the initial codes were reviewed 
within the groups to transform them 
into more abstract categories. Categories 
were reread and regrouped in relation to 
each other to develop patterns and create 
core categories.

In the second phase of the analysis, we 
aimed to identify the differences between 
high and low performers and the factors 
related to individual differences in SRL 
approach and motivation, with a more 
theory-driven approach. The descrip-
tions in the categories were conceptual-
ized and coded according to the SRL di-
mensions of Zimmerman’s theory (2000; 
see Zimmerman & Moylan, 2009).

The first phase of the analysis was 
carried out by the first author, and the 
second phase was discussed in depth to-
gether with the second author.

2.3.4. Data integration
As this study followed a convergent 

mixed methods design, quantitative 
and qualitative findings were integrated 
under the guidance of the fifth research 
question. As suggested by Creswell 
and Plano Clark (2018) and O’Cathain 
(2010), a comparison matrix (Table 2) 
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was used to assess both data sets and 
determine the levels of agreement. 
There is agreement when the qualitative 
findings are explanatory, and ‘disso-
nance’ when findings are inconsistent. 
Such intra-method discrepancies can 
be harnessed to examine each data set 
more sufficiently (Moffatt et al., 2006). 
Thus, we used dissonances to identify 
potential explanations from theory (as 
cited in Fetters et al., 2013; Pluye et al., 
2005). The coherence of the results is an 
important aspect of integration. Fetters 
(2013) identifies that the degree of inte-
gration, termed ‘fit,’ may either be con-
firmation, expansion or discordance. 
As the findings from the two sources 
diverge and expand the insights, the 
level of integration was considered as 
expansion in this study.

3. Results
The quantitative and qualitative anal-

yses associated with each of the four re-
search questions are presented in turn.

3.1. Results for quantitative analysis
The research question Are there 

meaningful differences between the 
SRL skills and motivation of ID stu-
dents with different academic achieve-
ment levels? was studied using quan-
titative data. Descriptive statistics 
(Table 3) were used to describe the 
sample population. Means of SRL to-
tal and Motivation were calculated as 
3.30±0.34, and 3.16±0.39, respective-
ly. Within SRL factors, self-evaluation 
was the most frequently used, while 
seeking easily accessible information 
was the least used strategy. Within 
motivation factors, task value had the 
highest use whereas anxiety obtained 
the lowest scores. 

Table 4 shows the differences be-
tween the SSRL mean scores of students, 
which were 235.3 (SS= 15.48) for high 
achievers and 205.1 (SS=16.41) for low 
achievers. To determine if differences 
are significant in scale scores between 
groups, the Mann-Whitney U test was 
run. Total scale scores were found to be 
significantly higher for high achievers 
(mean rank=13.85, U=32.5, z= -5.186, 
p< .001) than for low achievers (mean 
rank=34.59, U=32.5, z= -5.186, p< 
.001), as were the scores of subscales 
(i.e., SRL Total and Motivation).

Table 2. Comparison of quantitative and qualitative findings.

Table 4. Group statistics and Mann-Whitney U test results of scale 
and subscale scores of students with different achievement levels.

Table 3. Descriptive statistics of scale results of students.
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To answer the second research ques-
tion What are the SRL skills frequently 
used by ID students with different aca-
demic achievement levels? the students’ 
overall average score, together with sub-
scales for each SRL skill and motivation-
al factors, were compared. According to 
Mann-Whitney U test results (Table 4), 
student achievement levels differed sig-
nificantly when comparing scores for 
planning, organizing and transforming, 
self-evaluation and self-consequences 
after failure. High achievers were better 
at planning their studies, rearranging 
their instructional materials, evaluat-
ing their work and consequences after 
failure. High achievers had significantly 
higher scores for task value and attribu-
tion for failure, which means they ap-
preciated what they learned more than 
low achievers, and they attributed their 
failure to controllable factors such as 
their lack of effort.

3.2. Results for qualitative analysis
Descriptive statistics were used to de-

scribe interviews with 16 students, con-
sisting of 6 high achievers (5 females, 1 
male) and 10 low achievers (5 females, 5 
males). The means of total SSRL scores 
were 241.3 (SS=14.61) for high achiev-
ers and 198.6 (SS=22.67) for low achiev-

ers. Another Mann-Whitney U test was 
run and total SSRL scores were found to 
be significantly higher for high achiever 
interviewees (mean rank = 13.50) than 
for low-achiever interviewees (mean 
rank=5.50) (U=0, z=-3.259, p< .001). 
The groups of low and high achievers 
were the determinants in the interview 
data analysis enabling to build the de-
scriptive statistics.

To answer the third research question, 
How do high and low achieving ID stu-
dents perceive their own studio course ex-
periences?, interview data were analyzed 
using the CGT approach. The emerging 
main themes and their sub-categories 
are presented in Table 5. This section in-
cludes key findings on student studio ex-
periences with representative quotations 
in Table 6,7 and 8; and discusses them 
through SRL strategies.

3.2.1. Analysis of themes
In the qualitative analysis, the data 

obtained from the interviews were clas-
sified under three main themes: stu-
dent, project and studio. Representative 
quotations from the students are shown 
in Tables 6, 7 and 8.

3.2.1.1. Student theme: Feelings 
and thoughts of industrial design 
students

This student theme contained stu-
dents’ feelings and thoughts about 
themselves and their project experience. 
Through scrutinizing their feelings and 
definitions, we aimed to understand the 
differences in awareness due to achieve-
ment level in the studio course. Under 
this theme, we examined (a) comments 
on their strengths and weaknesses, and 
(b) interpretations of success in the 
studio. Table 6 provides representative 
quotations for this theme.

Students in both achievement 
groups were aware of their strengths 
and weakness, showing evidence of 
good metacognitive skills. However, 
high achieving students embraced 
their weaknesses and explained what 
they had done to strengthen them. In 
contrast, low achieving students ex-
pected to be taught to address their 
weaknesses. These attitudes indicate 
that low achievers need more meta-
cognitive regulation, especially in 
self-evaluation and self-consequences.

Table 5. The emerging main themes and their 
sub-categories of the qualitative analysis.

Table 6. Representative quotations in student theme: feelings 
and thoughts of industrial design students.
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Low achievers believed that finding 
a different project topic and develop-
ing it based on instructors’ predisposi-
tions was sufficient for studio success. 
In contrast, high achievers had a sense 
of ownership in the process through 
participating and being able to inter-
act with the instructor. Low achievers 
considered tasks as the opportunity to 
gain positive comments from instruc-
tors, while high achievers mentioned 
learning-oriented goals such as bene-
fits for their improvement. The differ-
ence in goal orientation and task value 
indicated problems in low achievers’ 
motivational regulation.

3.2.1.2. Project theme: Expressions 
of industrial design students

This project theme included stu-
dents’ expressions of their behaviors 
and discourses (e.g., homework, pre-
sentation, process experience and 
learning experience). We focused on 
analyzing students’ descriptions of 
what they did during their project. In 
this theme, (a) strategies, (b) interpre-
tations and (c) comments on the out-
come were examined. Table 7 provides 
representative quotations.

The students’ descriptions indicated 
that they found it hard to decide be-
tween realistic or conceptual projects, 
stated as developing either a function-
al product or a meaningful one. Low 
achieving students complained about 
their difficulties with a meaning-fo-
cused approach and even attributed 
their low grades to this. This indicates 
evidence of deficiency for developing 
appropriate strategy. By contrast, high 
achievers approached their designs in 
a more integrated way. The challenge 
in deciding on specific task strategies 
indicates problems related to under-
standing the project holistically and 
using self-instruction. 

The students demonstrated effec-
tive self-evaluation skills when they 
described their studies in the studio. 
They criticized their own behavior and 
work. They were highly aware of what 
they had been doing. However, when 
describing specifically their study for 
tasks, it was clear that high achievers 
developed their projects by interpret-
ing the tasks, feedback, and experienc-
es from other courses. This is evidence 

of high achievers’ integrative approach. 
In contrast, low achieving students 
submitted the tasks with minimal ef-
fort without interpretation, were high-
ly influenced by examples and likes, 
fixated on given ideas and lost their 
motivation in the face of harsh criti-
cism. The low interpretation attitude 
revealed problems with cognitive and 
metacognitive regulation.

The students also commented on the 
outcomes differently. High achievers 
wanted to improve the whole process 
by deducing from their experiences 
and believed that a project never ends. 
They had short-term action plans with 
long-term goals. Low achievers were 
oriented further in the future. They 
did not enjoy the process, wanted to 
change it entirely and believed that 
they would learn eventually in their 
professional lives. Self-commenting 
on outcome defensively or offensively 
affected motivation and goals directly.

3.2.1.3. Studio theme: External 
factors to which industrial design 
students are exposed

The third category was about the 
external factors to which students are 
exposed (e.g., studio subject and de-
scription (project brief), studio space, 
instructors and peers). Students were 
encouraged to talk about external fac-
tors to the studio such as the brief, 
studio environment, instructors, 
peers and other factors affecting their 
project process. Under this theme, (a) 
peer interaction, (b) feedback and (c) 

Table 7. Representative quotations in project theme: expressions of 
industrial design students.
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managing information were exam-
ined. Representative quotations are 
presented in Table 8.

The students’ descriptions suggest 
that high and low performers inter-
act with their peers differently. High 
achievers enjoyed studying together 
and commenting on other projects 
motivated them. They liked spending 
time in the studio. Low achievers pre-
ferred to study individually – mostly 
at home. They expressed feeling psy-
chological pressure when studying in 
the studio and having low productiv-
ity due to other students’ presence. 
They were adversely affected by oth-
ers’ achievements and relieved by the 
failures of peers. Avoiding interaction 
with peers indicates problems with 
the regulation of behaviors such as 
seeking help.

The descriptions about the feed-
back (critiques) indicated variety 
in the students’ self-efficacy beliefs. 
High achievers mentioned that they 
stayed motivated after harsh criticism, 
which was more effective and helpful 
than being praised or gently critiqued. 
They learned the most from strong 
criticism. Students emphasized the 
value of asking for extra comments 
from the other instructors. Converse-
ly, low achievers mentioned that they 
were hesitant and avoided meeting the 
instructors. They became demoralized 
after harsh criticism and lost their 
confidence. High achieving students 
seemed to have greater self-efficacy 
beliefs than underperformers. 

In their third year, the design stu-
dio provides students with more op-
portunities for self-process time, 

Table 8. Representative quotations in studio theme: external factors to which industrial 
design students are exposed.
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which means students need to devel-
op their projects by doing desktop or 
field research by themselves in addi-
tion to homework and feedback from 
the instructors. When describing 
their self-process time, differences in 
the purpose of research became clear. 
High achievers researched on the In-
ternet after they had decided on their 
subject. In contrast, low achievers 
went online to decide their subject. 
The difference in the purpose of re-
search indicates problems in seeking 
appropriate information – a sub-di-
mension of behavioral regulation.

3.3. Integrating the quantitative and 
qualitative results 

To respond to the fifth research 
question To what extent do quali-
tative and quantitative results con-
verge?, we merged the quantitative 
and qualitative databases using a 
weaving approach that makes in-
tragroup comparisons of the results 
into a type of narrative integration 
(see Fetters et al., 2013). We consid-
ered the quantitative and qualitative 
data analysis together on a theme-
by-theme basis and determined that 
the qualitative data expanded the 
findings of the quantitative compo-
nent. This allowed us to exemplify 
the statistical differences in the con-
text of studio education and illus-
trate these differences with essential 
aspects of Zimmerman’s SRL model 
(see Zimmerman & Moylan, 2009). 
Some strategies high and low achiev-
ers used during their projects were 
prominent in both data sets (see Ta-
ble 2). Organizing and transforming, 
self-evaluation and self-consequenc-
es after failure were significantly 
different for the two student groups. 
Specific information from interview 
descriptions related to these aspects. 
Additionally, planning, task value 
and attribution for failure were sta-
tistically different with supporting 
descriptions from qualitative data. 
There were also some inconsistencies 
in the findings. Despite no statistical 
differences, our qualitative results 
revealed differences in seeking assis-
tance, self-efficacy and goal orienta-
tion. We discuss these aspects further 
in the discussion.

4. Discussion
4.1. Main findings

The study aimed to explore differ-
ences in SRL strategies and motiva-
tional factors between high and low 
achieving ID students in a studio 
course. We used a convergent mixed 
methods design to gain a comprehen-
sive understanding of the students’ 
strategy use. The integrated analysis 
demonstrated that there were differ-
ences between high and low achieving 
students’ SRL skills concerning the 
use of metacognitive, motivational 
and behavioral strategies.

Comparing the quantitative and 
qualitative results illustrated that 
the metacognitive strategies of orga-
nizing and transforming, planning, 
self-evaluation and self-consequences 
after failure were different for the two 
groups in both data sets. High achiev-
ing students interpreted project brief, 
tasks, feedback, experiences drawing 
or writing, and changed strategy ac-
cording to their understanding. These 
findings align with research pointing 
out the adaptive inferences and SRL 
patterns of high achieving students 
(e.g., DiFrancesca et al., 2016; Nanda-
gopal & Ericsson, 2012; Pintrich & de 
Groot, 1990; Powers, 2006; Zimmer-
man, 2008). The lack of interpretation 
deters low achievers from developing 
their autonomy which is a crucial fea-
ture for the creative endeavor in de-
sign education (Tudor, 2008). This 
may explain the dependency of low 
achievers on external factors such as 
being easily influenced by examples or 
praise from others, especially instruc-
tors. Design students are expected to 
be independent, self-analytical and 
critical thinkers (Tovey, 2015) and the 
form of studio education generally 
produces this kind of learners. How-
ever, our results demonstrated that 
students could have very different ex-
periences in the same studio and some 
struggle to find their way (Shreeve, 
2015). These findings may caution 
studio educators to accept individu-
al differences, engage metacognitive 
strategies and encourage students to 
understand their learning journeys. 

Within metacognitive strategies, 
the differences in self-evaluation of 
the student groups were at a differ-
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ent level. Despite the significant dif-
ference in the quantitative analysis, 
students’ descriptions revealed that 
they were all aware of their strengths 
and weaknesses. This qualitative re-
sult is consistent with Zimmerman 
and Pons’ (1986) self-evaluation find-
ing – the only strategy nonrelated 
to academic achievement. However, 
deeper conversations and observa-
tions during interviews supported the 
quantitative results that low achievers 
were evaluating themselves while an-
swering our question. This confirms 
the notion that multidimensional 
assessment approaches have more 
potential to understand human reg-
ulation (see Cleary et al., 2012; Tas 
& Sungur, 2012) and capture these 
nuances. Low achieving students 
complained about the problems they 
encountered, attributed their weak-
nesses to the education system, and 
expected the instructors to teach 
them how to make self-adjustments 
and overcome difficulties. In their 
SRL model, Zimmerman and Moylan 
(2009) place self-evaluation and casu-
al attribution together due to their in-
terdependence, and our results fit well 
with that. Attribution to external and 
uncontrollable factors discourages ef-
forts to develop, undermines self-mo-
tivation (Schunk, 2007; Weiner, 1992; 
as cited in Zimmerman & Moylan, 
2009) and reduces ownership which is 
a motivational necessity for students 
(Powers, 2006). Self-critique reduces 
dependence on others and helps de-
velop self-regulatory learning skills 
(Crolla et al., 2019; Greene, 2018). 
Our findings indicate that under-
achieving design students need to be 
encouraged in self-judgment during 
the studio process through focusing 
on controllable causes rather than de-
fensive decisions.

Quantitative analysis revealed mo-
tivational factors (task value, attribu-
tion for failure and the overall scores) 
as notable predictors of academic per-
formance. Student interviews enabled 
us to further discover the differences 
in goal orientation and self-efficacy 
factors. Low achievers defined studio 
success as having positive critique 
from instructors, which demonstrat-
ed their performance-oriented goal. 

Their frailty in the face of harsh crit-
icism also indicated low self-efficacy. 
Our integrated findings support and 
expand on previous studies mention-
ing the relationship between motiva-
tion, SRL and academic achievement 
(e.g., Araz & Sungur, 2007; Eckerlein 
et al., 2019; Erdogan & Senemoglu, 
2016; Kryshko et al., 2020; Meece, 
1994; Pintrich & Schunk, 2002; Zim-
merman, 2000; Zimmerman & Moy-
lan, 2009). Students need to be mo-
tivated to navigate the complexity of 
design education by accepting mis-
takes, obstacles and risks, and devel-
oping methods for handling tasks and 
self-evaluating learning performances 
(Fadlelmula et al., 2015; Garner & Ev-
ans, 2015; Powers, 2016)

In contrast to quantitative results, 
qualitative data exemplified differenc-
es in behavioral strategies between the 
high and low achieving groups. High 
achievers were more open to peer and 
teacher interaction. They preferred to 
seek the help of others, study togeth-
er and believed in learning better in 
this way. Low achievers were reluc-
tant to have comments from peers or 
instructors to avoid demoralization. 
These findings are in line with stud-
ies considering these resource man-
agement strategies as self-regulatory 
processes and predictors of academic 
achievement (e.g., Englert & Mariage, 
2003; Greene et al., 2015; Karabe-
nick & Gonida, 2018; Newman, 2008; 
Zimmerman & Cleary, 2009; Zim-
merman & Martinez-Pons, 1990). Re-
luctance to seek help mostly relates 
to a lack of awareness of the need for 
help (Greene & Azevedo, 2009), lack 
of social competencies or, as stated 
in interviews, fearing criticism (Kar-
abenick & Knapp, 1988). From this 
standpoint, problematic communica-
tion between underachieving students 
and instructors should be considered. 
Critique sessions are the fundamental 
tool of reflective conversations in stu-
dio education. They also improve the 
metacognitive skills of design students 
(Greene, 2018). Yet, if the critiques 
mostly point out weaknesses or mis-
takes, students may avoid attending the 
sessions or misinterpret the comments 
(Goldschmidt et al., 2010). Inaccessi-
bility of the instructors – described as 



ITU A|Z • Vol 19 No 2 • July 2022 • A. Ates Akdeniz, G. Turan

290

‘mystery-mastery’ syndrome by Schön 
(1987) may prevent underachieving stu-
dents from asking for help and decrease 
their self-confidence. Criticism should 
be given in a scaffolded manner that 
supports underachieving students to 
use external resources appropriately.

The most remarkable result emerging 
from the qualitative data was the dilem-
ma faced by students. Both high and 
low achievers reported difficulty in de-
ciding on a strategy for developing their 
projects, which they described as the 
dilemma of product vs. meaning. High 
achievers managed to integrate their 
ideas – exemplifying a cognitive strat-
egy for critical thinking (Paul, 1989) 
– but the perception of contradiction 
caused underachievers to choose what 
seems easy. These findings broadly fol-
low research showing the correlation 
between SRL, critical thinking and ac-
ademic achievement (e.g., Gaythwaite, 
2006; Oz, 2019; Paul & Elder, 2005; 
Phan, 2010; Seferoglu & Akbiyik, 2006). 
The cognitive strategies such as moving 
from abstract to concrete, analysis to 
synthesis or information to interpreta-
tion are seen as a skill of critical thinking 
(Paul & Elder, 2005), a process of inno-
vation (Beckman & Barry, 2007), a cre-
ative production (Orlandi, 2010), a rep-
resentational transformation (Casakin 
& Goldschmidt, 1999; Oxman, 1999) 
and a designer’s skill (Powers, 2016; To-
bón et al., 2021; Voûte et al., 2020). The 
ability to synthesize and interpret pro-
vides students with cognitive strength to 
deal with the complexity and ambiguity 
of design projects (Austerlitz et al., 2008; 
Shreeve, 2011). Fostering SRL strategies 
in the design studio may help under-
achieving design students to develop 
the higher order thinking skills needed 
to cope with ill-defined problems. 

4.2. Limitations and further studies
Our integrative analysis revealed the 

difficulty in recognizing the SRL skills 
of students via one kind of data source. 
On its own, our quantitative data in-
dicated statistical differences in strat-
egy use between the two achievement 
groups. However, it provided little in-
sight into how and why this occurs. We 
did not ask about or mention any SRL 
strategies during interviews, and this 
enabled us to obtain non-biased de-

scriptions by which we could go beyond 
statistics and realize other internal and 
external components that might affect 
design students’ SRL process. The in-
tegrated approach led to a reconsider-
ation of the complex and ambiguous de-
sign learning process. The inconsistent 
findings between the data sets (mostly 
in behavioral and motivational factors) 
also highlighted an important limita-
tion about self-report for further stud-
ies. Some studies have questioned the 
effectiveness of self-report for captur-
ing factual information (e.g., Winne & 
Jamieson-Noel, 2002) and dependency 
on the context of use (e.g., Alexander et 
al., 2011; DiFrancesca et al., 2016). Even 
though the questionnaire used in our 
study was designed as context-free and 
suitable for [anonymized] undergrad-
uates (Erdogan & Senemoglu, 2016), 
we had to optimize the terms accord-
ing to studio expressions. Therefore, it 
may not completely capture accurate 
information in a design education con-
text. Future research might therefore 
benefit from a self-report study with a 
design-education-oriented approach 
or using additional SRL measurements 
that monitor and track learners’ ongo-
ing development.

The sample size was constrained to 
47 participants completing the ques-
tionnaire and 16 participants being 
interviewed. Our results are promis-
ing and should be validated by a larger 
sample size. Further, our study focused 
on a small group of junior undergradu-
ates majoring in ID in a [anonymized] 
university. For this reason, caution is 
recommended concerning the findings’ 
generalizability and external validity. 
Future research would benefit from 
multiple content areas, different design 
disciplines and students at various lev-
els of study. Aside from a small number 
of studies, the design domain in SRL 
studies is under-researched and had not 
yet been studied in [anonymized]. We 
believe that our research will serve as a 
base for future studies on this topic.

4.3. Conclusion
Using a convergent mixed-methods 

approach, this study has taken steps 
toward describing differences in the 
self-regulation skills of high and low 
achieving ID students in a design studio 
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course. The interview findings expand-
ed the self-report questionnaire results, 
presented new insights, and provided a 
detailed understanding of the statistical 
results.  By this study, we anticipate our 
contribution in two levels. First, it pro-
vides insights for education literature 
from design studio education which is 
a creativity focused learning environ-
ment with natural learning condition 
and simulation of real-life. Second, re-
garding the ongoing deep changes in 
both educational, theoretical and prac-
tical sides of design -which is signifying 
a new order of design and a new gener-
ation of designers who tend to become 
decisionmakers-   this study fills a gap 
within the existing body of design ped-
agogy and instruction in industrial de-
sign relative to self-regulated learning. 
It highlights the importance of students’ 
self-awareness, strategy preferences and 
purpose of learning in studio education. 
Thus, we aimed to better understand 
design learning and provide further in-
sights for redesigning the studio learn-
ing experience. To further our research, 
we intend to conduct an intervention in 
a design studio course, where the specif-
ic SRL strategies and phases will be inte-
grated into the studio process targeting 
underachieving students’ needs. Design 
studios will not fulfill their potential to 
foster SRL skills through the signature 
pedagogy unless individual student dif-
ferences are paid attention to. Studio ed-
ucation needs improvement to encour-
age students to develop their learning 
skills. The implication of SRL strategies 
regarding individual differences in de-
sign learning environments can help to 
improve the design performance of less 
accomplished students.
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