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Abstract—The combination of project-based learning (PBL) and flipped
classroom methods offer learners the opportunity to go beyond content acquisi-
tion to develop further lifelong learning skills. To this end, we proposed a
flipped project-based learning approach (SRPBL) that foster self-regulated
learning (SRL) strategies in higher education. In this study, the authors exam-
ined the impact and effectiveness of the proposed approach on various facets of
students’ SRL, including motivational beliefs, self-regulation strategies, and
collaborative strategies. A quasi-experimental research design that compared
pretest and posttest measures for 83 students distributed into four groups en-
rolled in different curricular courses across different disciplines: economics,
tourism, translation, and science of information. These courses took place under
the guidance and assistance of five facilitators, providing appropriate scaffold-
ing and resources for students. Overall, the results revealed that the flipped PBL
approach has significantly enhanced students’ SRL skills. It was found that the
approach improved the students’ self-regulation performance among different
groups above their disciplines and levels. The findings indicated that students
who actively engaged within flipped PBL activities demonstrated increases in
cognitive and metacognitive functioning both individually and collaboratively.
Participants also claimed that the approach was useful and effective. Further-
more, qualitative data revealed that the pedagogical role of facilitators and the
course designing are determinant factors for the effectiveness of these student-
centered learning environments. This study contributes to an advance in the un-
derstanding of how the development of self-regulated learning strategies can be
integrated into a flipped project-based learning environment in higher educa-
tion.
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1 Introduction

The rapid growth of technology has sparked a revolution in all life’s aspects, and
the future is even more uncertain. Today's labor market requires students to possess a
wide range of skills, often referred to as 21st century skills, beyond mastering the
basic skills of their specific disciplines. Meanwhile, the world runs on projects, man-
aging them, and solving complex problems became essential lifelong skills [1]. That
required a drastic paradigm-changing in education. Nevertheless, most education
systems have not developed pedagogical materials or teaching and learning methods
that best prepare students for their present and future world [2]. As a result, the gap
between what students are being taught and the skills needed for success continues to
widen. On the contrary, Student-centered learning activities usually involve higher
thinking skills [3], which can be seen as interdisciplinary learning projects. Consider-
ing that self-regulated learning (SRL) abilities are vital for students’ lifelong learning
[4], there is a growing demand to develop self-regulated learning strategies by build-
ing integrated learning environments in which students can solve complex problems.
A student-centered learning environment (SCLE) makes SRL processes visible to
learners, educators, and researchers for better pedagogical design and practice [5].

Throughout the exploration and resolution of ill-defined learning activities, SRL
processes get at stake into mutual interactions: metacognitive, cognitive, motivational,
and social [6]. This is especially true for project-based learning when combined with
the reverse classroom method for an effective SCLE. Learners can develop their SRL
skills while working on PBL activities as part of the curriculum. However, how learn-
ers can develop their self-regulatory strategies within student-centered learning envi-
ronments has not been fully explored. Particularly, few studies provide empirical
evidence concerning the effectiveness of PBL on students' self-regulation perfor-
mance [7]. Thus, a flipped project-based learning approach (SRPBL) was implement-
ed within an SCLE to support self-regulatory processes. The propose of this study is
to examine the impact and effectiveness of a proposed approach on students’ self-
regulated learning strategies (motivational beliefs, self-regulation strategies, and col-
laborative strategies).

1.1  Project-based learning fostering self-regulated learning

Over the last decades, the paradigm of education has shifted gradually from a
teacher-centered to a student-centered approach [8]. That has placed learners in the
center of the learning process, by increasing awareness and control over their own
learning. The role of educators is therefore seen as requiring the explicit teaching of
autonomy, self-regulation, and the notion of lifelong learning at the heart of their
instructional activities [9].
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Self-regulated learning is defined as an active and constructive process in which
learners participate metacognitively, motivationally, and behaviorally in their learning
process while being guided by their goals and the contextual characteristics of their
environments [10, 11]. SRL is a good predictor of academic achievement and has a
great influence on the development of lifelong learning skills [12]. Fortunately, there
is notable agreement on the teachability of SRL, but there has not yet been consensus
on how it can be operationalized effectively [13, 14]. Studies have emphasized on
situated learning approaches in which SRL is conceptualized as a set of dynamic con-
text-dependent activities, whereby both learner, teacher, and environment characteris-
tics can influence the SRL process [15].

From a social cognitive perspective, researchers also have suggested that problem-
based learning and generally project-based learning (PBL), as suitable approaches
supporting the development of self-regulated learning [16]. PBL is a student-centered
method that promotes active learning by allowing students to learn collaboratively for
an extended period of time to investigate meaningful problems, brainstorm solutions,
manage time and resources, assess and communicate results [17]. Projects as open-
ended tasks that can stimulate students’ interest and motivation, and offer opportuni-
ties for decision making, goal setting, strategic planning, self- monitoring, and per-
formance reflection [18]. These features and the student-centered nature of PBL help
to create effective learning environments that foster self-regulated learning. The
whole process takes place under the guidance and assistance of a facilitator (teacher).
The role of the facilitator is to provide appropriate scaffolding and resources for stu-
dents, stimulate discussion, provide relevant content when needed, monitor team pro-
gress and individual contributions, and evaluate the work results [12]. Namely, in-
structional facilitation is focused on the metacognitive process [8].

Flipped learning methods may considerably contribute to saving more time for the
metacognitive process and the development of higher-level thinking skills by reducing
the cognitive load PBL activities [19]. It changes the student learning behavior from
passive to active learning, and then improve learning outcomes [20], [21]. Students in
flipped learning activities seem to adopt a positive attitude toward their, peers and
shown better performance [22]. The combination of project-based learning and
flipped classroom methods offer the opportunity to go beyond content acquisition to
develop further lifelong learning skills and competencies [23]. Flipped PBL Environ-
ments contribute considerably to save more time both for students and facilitators, for
interaction, the metacognitive process, and the development of higher-level thinking
skills by reducing the cognitive load PBL activities [24]. Besides, the flipped class-
room method as an emerging form of blended learning is already a trend in education
and is expected to become the new normal in higher education [25]

1.2  Related works and research questions

Several studies have recently examined the effectiveness of student-centered learn-
ing environments based on PBL and blended learning approaches, on the development
of self-regulation strategies. These studies explored theoretical frameworks and prac-
tical methodologies on how student regulated their learning. [26] Researchers stressed
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that a flexible and student-centered learning environment, used as a complement to
the "Research Project” course, increased student interest, supported the development
of various skills, and contributes to the overall improvement of the teaching and learn-
ing process. In this sense, [18] T.-Y. Mou studied students' experiences in a PBL
environment for a computer science course (3D design). They found in their study
that the adoption of methods complementary to the project-based learning approach
promotes students' confidence, practical ability, interest in the subject matter, and,
above all, their self-regulated learning attitude. [8] S. Sungur and C. Tekkaya also
studied the effect of PBL on SRL in biology classes, they suggested that teachers
adopt the PBL approach to improve student achievement by going beyond teaching
content to teaching students how to learn. They found that PBL students strongly
promoted different facets of self-regulation: motivational beliefs, metacognitive strat-
egies, regulation persistence, and peer learning. [27] S. Kardipah and B. Wibawa
conducted a study to explore the effectiveness of problem-based learning in a blended
learning environment on student performance and motivation. Flipped PBL had a
significant effect on student performance (computer skills). In addition, the approach
also motivated students to become more engaged, guided them, and freed up class-
room time. [23], [28] F. Paraskeva and al. have developed a conceptual framework
based on PBL and SRL within a blended learning environment for "research method-
ology" courses in undergraduate schools. Analysis of the results reveals that the pro-
posed approach fostered students' motivation, learning strategies, collaborative skills,
and helped them better understand and apply the principles of the PBL method as they
acquired the concepts of research methodology.

These related studies provide valuable insights and practical recommendations on
how the adoption of student-centered approaches such as flipped learning and PBL
might support students” SRL skills effectively. However, there are still limited studies
that provide empirical evidence about the effectiveness and the cohesion of Flipped
PBL environments on different facets of students’ self-regulation in higher education
[8], [29]. Moreover, we noticed that most of the studies based their educational
frameworks on generic models of SRL and PBL and they do not offer contextual and
integrated theoretical frameworks for the operationalization of such approaches and
methods. Also, most of the studies based on their result generalizations such specific
topics and a very homogenous group of students of the same level and disciplines.
That led us to the present study, in which we examined the impact and the effective-
ness of a proposed approach for flipped PBL on different facets of students’ self-
regulated learning: motivational beliefs, self-regulation strategies, and collaborative
strategies. To this end, we implemented multiple case studies for different topics in
different disciplines (Economics, Science of information, Tourism, and Translation),
and students from different levels. Accordingly, we posed the following research
questions:

1. Does the flipped project-based learning approach foster students’ self-regulated
learning skills: motivational beliefs, self-regulation strategies, and collaborative
strategies in higher education?
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2. Does the flipped project-based learning approach foster students’ self-regulated
learning skills between groups across different disciplines and levels?

The flowing sections describe the proposed approach and methodology that con-
tribute to addressing the posed research questions.

2 Methods

The study aims to examine the impact and effectiveness of a flipped project-based
learning approach on students’ self-regulated learning strategies in higher education.
It serves therefore for two purposes. First, explanatory because it explains a possible
cause-effect relationship, and then for refining and improving the proposed approach
(SRPBL). It is a quasi-experiment study following a pretest-posttest design. We
adopted a mixed methodology that combines quantitative and qualitative instruments
for the measurement of SRL processes and strategies. As a result, we implemented
multiple embedded case studies — courses - in accordance with the SRPBL approach
for different topics, levels, and disciplines as follows:

¢ Knowledge Management, MSc in Business Information Management.

o Electronic Commerce, BSc in International Trade.

¢ Translation of Technical Text - English, BSc in Counseling, and Translation.
¢ Information Technology and Web Business, MSc in Hotel Management

2.1  Sample and participants

The study was conducted during the period from February 14th until April 15th of
the second semester of the academic year 2018-2019 at the Superior Institute of Ac-
countancy and Administration of the Polytechnic of Porto (ISCAP). With the collabo-
ration of professors from the institute, four curricular courses have been adapted ac-
cording to the flipped project-based learning approach (SRPBL). In the beginning, N=
120 is the total of students enrolled in the platform for four curricular online courses
via the SRPBL platform. Five professors have participated in the planning, structur-
ing, conducting, and evaluating their courses. The professors adopted the roles of
facilitators throughout the different course activities.

However, participation in the study was voluntary, and students could withdraw
anytime from the study. Students already enrolled in the courses were explicitly and
voluntarily invited to participate in the study by filling the pretest and posttest ques-
tionnaires at the first and the last “in class” session. Only the students who completed
all their courses’ activities and filled the pretest and posttest questionnaires were con-
ditionally considered and included in this study. In other words, to examine the im-
pact of our approach, we included in the study only the participants that we could
measure their initial and final self-regulated learning strategies.

As a result, the number of students how dropped out the study and did not respond
to the pre and post questionnaires is R= 120 — 84 = 36 (30%). Even the students who
did not participate in the study, they have been pursuing the courses they enrolled via
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the platform. We have not investigated the motifs why students dropped out as it is
not part of the purpose of the present study. In this sense, it is important to mention
that most students were excluded automatically from the study since the beginning as
they did not voluntarily fill the pretest questionnaire.

ITand Business (TIWB) International E-Commerce (CE)

25.00%
10.71%

Translation (LL)

Knowledge Management (KM)
41.67%

Fig. 1. Distribution of student groups.

In the end, we got a total of n = 84 students who participated in the study distribut-
ed as follows and shows “see Figure 17

Knowledge Management (KM): (09) Students (22.6%), and (01) Facilitator.
Translation (LL): (35) Students (41.7.6%), and (02) Facilitators.
International E-Commerce (CE): (19) Students (22.6%), and (01) Facilitator.
IT and Business (TIWB): (21) Students (25%), and (01) Facilitator.

2.2 Instruments and measurements

For the measurement of the students’ self-regulated learning strategies, we used the
SRPBL questionnaire. It is an adapted self-report instrument that mainly based on the
MSLQ [30] and the Online Self-Regulated Learning Questionnaire (OSLQ) for meas-
uring self-regulation in online and blended learning environments [31]. Besides, the
proposed SRPBL questionnaire is the combination of further dependent question-
naires in order to cover all factors that may influence the development of self-
regulation strategies. In the present study, we focused on the main three SRL facets
related to the research questions: (motivation, self-regulation, and collaboration).
Specifically, the SRPBL questionnaire used in this study is primarily composed of
three sections (constructs), a section consists of an educational construct which is
composed of a set of homogenous components (scales) and is defined by a set of
items (questions). A five-sections typology of the SRPBL questionnaires is defined as
follows:
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Motivational beliefs

Motivational Beliefs (11 items)
Self-regulation Strategies (27 items)
Collaborative Strategies (09 items)

Besides, we conducted structured interviews and surveys with the participants (stu-
dents and facilitators) to find out their perceived reflections regarding the effective-
ness of the approach on their engagement and satisfaction, in addition to the role of
the instructional facilitation throughout flipped PBL activities.

2.3 Flipped project-based learning approach (SRPBL)

The proposed approach for flipped project-based learning is based on the theoreti-
cal framework of self-regulated project-based learning in higher education (SRPBL)
[32]. The SRPBL framework as part of the approach is essential, whether the ensuing
case study's purpose is to develop or to test such a theory. The SRPBL approach later
becomes the vehicle for designing and conducting cases accordingly. The SRPBL
approach describes the process of several PBL activities to carry out. It is multidimen-
sional (cognitive, metacognitive, affective, and social) and cyclical as it takes place in
three main phases: forethought phase, performance phase, and reflection phase. Each
phase is a dynamic and reciprocal set of individual and/or collective activities. An
activity is a step in a phase that is defined by tools, strategies, and outcomes.

The four courses of this study have been designed and conducted as an embedded
multiple embedded case studies design [33]. The case study teaching is a powerful
student-centered teaching strategy that can actively impart students with collaboration
and metacognition (Barnes and al. 1994). Following the recommendations of Yin
[33], the design of the proposed approach (SRPBL) is more about protocol than the
instrument. It consists of the development of the rules and procedures contained in the
protocol to enhance the reliability of case study research.

SRPBL Phases and activities

Fig. 2. The interface of the Flipped Project-Based Learning Environment.
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We used an LMS Moodle 3.4 for the implementation of the flipped project-based
learning approach. A dedicated Moodle-based learning environment (SRPBL plat-
form) was deployed and fully customized for the operationalization of the approach.
The SRPBL platform is a flipped project-based learning environment according to the
designing principles and assumptions for designing a student-centered learning envi-
ronment [34], and taking into consideration of the determinant factors that sup-port
self-regulated learning in blended learning suggested by S.Van Laer & J. Elen [35].

During several meetings with facilitators ahead of the courses conducting, we ex-
plained in-depth the principle behind our approach and how it is being implemented
and administered. We provide involved facilitators with the necessary detailed
handouts to make smooth the adaptation of their curricular material to the proposed
approach and for setting up of courses into the platform. All the course material and
the instruments used for this study previously presented were upload and centralized
on the platform. Each student could self-enroll in the platform and later approved by
their facilitator. Before each class, students are invited to consult the necessary mate-
rial of the in-class session before getting in. Then, students submit their weekly as-
signments and final outcomes individually and in groups via the tool. In addition to
the in-class discussion, students could exchange their ideas, share their thoughts, seek
help for their doubts and reflect on their and others' ideas via the tool of communica-
tion and collaboration via the platform.

A detailed description of the specific structure, workflow process, and specific
roadmap of different activities of the courses conducted in this study have already
fully described in our prior work on the implementation of flipped project-based
learning for entrepreneurship education [36].

3 Results

3.1 Internal reliability of SRPBL questionnaire

We used Cronbach's Alpha to measure the internal consistency and reliability of
the SRPBL questionnaire. It is most commonly used when we have multiple Likert
questions in a questionnaire that form a set of scales and constructs. The questionnaire
was employed to measure different underlying scales. A set of scales that contribute
to three constructs: motivational beliefs, self-regulation strategies, and collaborative
strategies. There were 84 cases (participants) included, and no cases were excluded
due to missing values. As a result, all cases were valid (100%). All scales had a high
level of internal consistency, as determined by a Cronbach's alpha of [0.8 — 0.9].

3.2 RQ1: Does the flipped project-based learning approach foster students’
self-regulated learning skills: motivational beliefs, self-regulation
strategies, and collaborative strategies in higher education?

In addressing the first research question, we applied the paired samples t-test to ex-
amine the impact of the SRPBL approach on the four groups of participants consid-
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ered together as a single population. In other words, we wanted to determine if there
are changes in the scores of all dependent variables of self-requlated learning strate-
gies between two related groups. In this instance, the two "related groups" are the
same population that is tested in at two "time points": pretest and posttest.

Namely, there are three main strategies as constructs: self-motivational beliefs,
self-regulation strategies, and collaborative strategies. Each construct is defined by a
set of sub-scales as presented “see Table 1”.

Table 1. Statistical Comparisons - Paired Samples T-Test Results

Const?:(ft(i/gt:ales Mean Std. I;:lire|d Dsitf:.arercej t df | Sig.
Motivational Beliefs
Motivational Beliefs [P 2,67 .
otivational Beliefs Pf:t 2_23 832 043 | 077 |056| 516 | 83 |0.000
Self-Regulation Strategies
E:;?l:?ng if:t 222 822 002 | 054 [-004|-037| 83 | 0716
During Learning ﬁ:’st zgi gi; 034 | 046 |073| 670 | 83 |0.000
After Learni Post 2.62 0.59
o Learning Pf: o 0ag ] 012 | 057 |021| 195 | 83 | 0054
. Post 2.48 0.46
Time Management Pfes T 0se ] 032 | 046 |069| 634 | 83 | 0000
:Eng""o”me“tsnucm' i;’:t igg gii 038 | 032 |117]1070| 83 |0.000
5:%?;?;%2 Efjt iij 82; 024 | 054 |044| 401 | 83 |0.000
Collaborative Strategies
Help Seeki P 2.24 .
elp Seeking P:’:t e gig 041 | 049 |083| 762 | 83 |0.000
Peer Learning Efjt igz ggg 023 | 064 |036| 332 | 83 |0001

In short, the results revealed that the flipped project-based learning approach sig-
nificantly improved students’ motivational beliefs, and the use of self-regulation strat-
egies and collaborative strategies.

Motivational beliefs: the results of the paired-samples test indicated that students as
a whole, got more motivated after completing their SRPBL courses in comparison to
their prior motivational beliefs, a statistically significant mean increase of M= 0.43, t
=6.35, p <.005, and a medium to large effect of d = 0.75.

Effects on self-regulation strategies: Similarly, we found a statistically significant
mean difference (p < 0.05) regarding almost all collective dependent variables (sub-
scales) of Self-regulation strategies: During Learning (M = 0.34, t = 6.70, and large
effect of d = 0.73), Time Management (M = 0.31 t = 6.340, medium effect of d =
0.69), Environment Structuring (M = 0.37, t = 10.70, large effect of d = 1.17), and
Persistence (M = 0.24, t = 4.01, and small effect of d = 0.44). Alternatively, students

iJET - Vol. 15, No. 17, 2020 135



reported a no statistically significant positive increase (M= 0.12, t = 1.96, and small
effect of d = 0.21) in relation with After Learning sub-scale. The exception is the
Before Learning sub-scale, there was no statistically significant difference in addition
to a negative effect (M = -0.02 0.02, t = -0.36, and negative small effect of d = - 0.04)
after the intervention.

Effects of collaborative strategies: besides, results revealed a positive effect of
the proposed approach on students’ collaborative strategies. There were a statically
significant mean differences for de-pendent variables: Help-Seeking (M = 0.41, t =
7.61, and large effect of d =0.83) and Peer Review (M = 0.23, t = 3.32, and small
effect of d = 0.36).

3.3 RQ2: Does the flipped project-based learning approach foster students’
SRL skills between groups across different disciplines and levels?

In addressing the second research question, A one-way ANOVA was conducted to
determine if the gains of different scales and constructs of self-regulated learning
strategies were different between the different groups of students. The dependent
variables would be SRL performance defined by the gain scores recorded of related
constructs: motivational beliefs, self-regulation, and collaboration measured via the
pretest and the posttest SRPBL questionnaires. The independent variable would be the
students’ group. In addition to the descriptive statistics results presented “see Table
2”, The assumption of homogeneity of variances is tested using Levene's test of equal-
ity of variances. There was homogeneity of variances only for ‘motivational beliefs’
and ‘collaborative strategies’ scales. Alternatively, a one-way Welch ANOVA was
conducted to determine if the ability gain score of ‘self-regulation strategies, as the
assumption of homogeneity of variances was violated assessed by Levine’s test (p =
0.002).

Table 2. Comparisons Between Groups - One Way ANOVA Test - Descriptive Statistics

Constructs Std. 95% C. Interval for .
(Gains) Group| N Mean | Std. Error Mean Min Max
Lower | Upper

CE 19 0.03 0.55 0.13 -0.24 0.29 -1.18 1.18

Motivational |KM 9 -0.25 0.53 0.18 -0.66 0.16 -1.03 0.70
Beliefs LL 35 1.08 0.63 0.11 0.86 1.29 -0.57 2.79
TIWB 21 0.03 0.39 0.09 -0.15 0.20 -0.55 0.73

CE 19 0.17 0.23 0.05 0.06 0.28 -0.07 0.73

Self-Regulation KM 9 0.19 0.33 0.11 -0.06 0.45 -0.24 0.62
Strategies LL 35 0.42 0.41 0.07 0.28 0.56 -0.45 1.21
TIWB 21 -0.02 0.25 0.06 -0.14 0.09 -0.32 0.64

CE 19 -0.28 0.35 0.08 -0.45 -0.11 -0.75 0.75

Collaborative |KM 9 -0.45 0.25 0.08 -0.64 -0.25 -0.84 -0.11
Strategies LL 35 0.37 0.39 0.07 0.24 0.50 -0.36 1.08
TIWB 21 -0.41 0.24 0.05 -0.52 -0.29 -0.90 0.02
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As a result, there were statistically significant gain differences for students’ moti-
vational beliefs and their ability to work collaboratively between groups as deter-
mined by the one-way ANOVA test (F (3, 80) = 27.796, p = 0.000 and, and F (3, 80)
= 33.321, p = 0.000, respectively). Likewise, Welch’s ANOVA revealed a statistically
significant gain difference for self-regulation strategies between groups (F (3, 29.853)
= 7.975, p = .000). Eventually, we concluded that the flipped, project-based learning
approach had a positive effect on student groups’ self-regulated learning strategies,
but significantly different depending on the group’s characteristics and specific do-
mains of courses. These results Initially confirmed that the development of self-
regulated strategies in contextual, domain-specific, and influenced by the characteris-
tic of learners and learning environments. From the results so far, we already know
that there are statistically significant differences between the groups as a whole. How-
ever, as the one-way ANOVA is an omnibus test, we needed to run further multiple
comparisons to shows particularly which groups differed from each other. to do so,
we used the graphical method as it illustrated “see Figures 2, 3, and 4”.

The mean changes between different groups and scales (pretest and posttest) be-
come more apparent when we consult the bar graphs. Results are presented by de-
pendent scales of self-regulated strategies: motivational beliefs, self-regulation strate-
gies, and collaborative strategies.

Comparisons on motivational beliefs between groups: While we can notice from
the chart “see Figure 3” a decrease in motivational beliefs score for the group ‘KM’ (n
=9, M =-0.25, SD = 0.53), on the contrary, students’ motivational beliefs increased
positively from (n = 21, M = 0.03, SD = 0.39) for ‘TIWB’ group, to (n = 19, M =
0.03, SD = 0.55) ,°CE’ group, to (n = 35, M = 1.08, SD = 0.63), and ‘LL’ group, in
that order.

& Motivational Beliefs
b Post-Test [l
s
Pre-Test [l
6.00
4.00
200
0.00
CE KM LL TIWB  Croups

Fig. 3. Stacked Bar Mean of (motivational beliefs) posttest and pretest by groups.
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Comparisons on Self-Regulation Strategies between Groups: the chart “see Figure
4” shown that there was an increase in regulation strategies scores from (M = 0.17,
SD = 0.23) for ‘CE’ group, to (M = 0.19, SD = 0.33) for ‘KM’ group, to (M = 0.42,
SD = 0.41) for ‘LL’ group respectively. Otherwise, there was a decrease in regula-
tion/learning strategies score of (M = - 0.02, SD = 0.25) for TIWB group.

H Self-Regulation Strategies Post-Test [l

= Pre-Test [l
5.00
4.00
3.00
200
.00
0.00

CE KM LL TIWB  Croups

Fig. 4. Stacked Bar Mean of (self-regulation strategies) posttest and pretest by groups

Comparisons on Collaborative Strategies between Groups: the chart “see Figure 5”
shown that there was an increase in collaborative strategies score only of (M = 0.37,
SD = 0.39) in ‘LL’ group. On the contrary, students’ collaborative strategies scores
negatively decreased from (M = - 0.28, SD = 0.35) in ‘CE group, to (M =-0.40, SD =
0.24) in ‘TIWB group, to (M = - 0.45, SD = 0.25) in ‘KM’ group, in that order.
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Post-Test [l

c

o

g Collaborative Strategies PreTest ll
00

200

.00

0.00

CE KM LL TIWB  Croups
Fig. 5. Stacked Bar Mean of (collaborative strategies) posttest and pretest by groups

4 Discussions, Limitations and Conclusions

4.1  Discussions and implications

In this study, we examined the impact and the effectiveness of a flipped project-
based learning approach (SRPBL) on students’ self-regulated learning: motivational
beliefs, self-regulation strategies, and collaborative strategies. We adopted a quasi-
experiment study design. Mixed data were coupled to genuinely address the research
questions and form a holistic understanding of students’ changes in self-regulation
performance, and facilitators’ reflections on the SRPBL approach itself and the chal-
lenges experienced.

Taken as a whole, it was found that the proposed approach significantly improved
students’ self-regulated learning skills. Moreover, the findings reported in this study
support the hypothesis that an increase in SRL skills as an effective outcome of en-
gagement of participants with the approach which aims to explicitly support and
strengthen these competencies. The results suggest that when learners are actively
engaged in their PBL activities, they report significant increases in their motivational
beliefs and self-regulation strategies. Properly, quantitative data confirmed that stu-
dents performed better in the post-test questionnaires than in the pre-test. The paired-
sample test revealed a significant difference in mean total scores of students’ self-
regulated learning skills at the end of the study (p < 0,05). These results were con-
sistent with qualitative data obtained from the interview and facilitator judgment, both
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with students and facilitators. The data acquired from respondents revealed a notable
engagement and satisfaction with the proposed approach. Similarly, it claimed that
PBL environments foster students’ motivation and self-regulatory skills [37].

The results of the paired samples t-test which was done in the relation to the first
research question showed that there is a statistically significant mean difference (p <
0.05) and a medium to large positive effect between the means of our two related
groups (i.e., pre-test and post-test) in terms of motivational beliefs, self-regulation
strategies, and collaboration strategies. In other words, when students got motivated
(task value, goal orientation, task value, expectancy, self-efficacy), they engaged
actively throughout their learning activities (during learning strategies) using their
self-regulation strategies such time management, environment structuring, and persis-
tence, that brought them to feel more comfortable to seek help (help-seeking) and
become more interactive and learn with their peers (peer learning).

However, we noticed that even students felt comfortable reaching out to their peers
and seek help; they did not report higher peer learning benefits (peer learning). It may
be noticed that the impact of the facilitators, in this case, is more effective on their
learning incomes. Moreover, the approach had no significant effect on students’ some
metacognitive strategies such as before learning (negative effect) and after learning
(minimal effect). That could be explained by taking into consideration that most of the
participants (79.8 %) have never experienced any online curricular course before or at
least a similar PBL course that supports SRL. So, it will be meaningful to measure
theirs before and after learning strategies in future similar learning experiences. In this
sense, we did not allow students to state explicitly their learning objectives before
each course. We considered that all or most participants did not have experience with
this type of learning and provided them with predefined learning objectives in ad-
vance. Thus, that may imply when students are allowed to set their goals, they will
obviously be able to develop their metacognitive strategies (before learning) for fur-
ther learning experiences.

Overall, it may be concluded that flipped project-based learning has a positive im-
pact on enhancing higher education students’ motivational beliefs, self-regulation
strategies, and collaborative strategies over the in-class and out of class activities. In
the line, studies revealed that when students engage actively in self-regulated learning
when they get into learning opportunities that require a high level of complexity of
cognitive processing. Where they participate in ill-defined and open-ended activities,
working work together on authentic learning projects, brainstorm and integrate ideas
that go beyond the material presented to co-construct new knowledge, make decisions
within groups, make choices that influence their learning outcomes, and evaluate
themselves and their peers [37].

With regard to the second research question, the one-way ANOVA test indicated
that learners during different SRPBL courses improved their self-regulated learning
strategies significantly. That means the approach could foster students’ regulation
performance, whatever the subject core course or the participants’ disciplines. The
approach affects students’ self-regulation as a meta layer beyond the subjects of the
courses being accredited. A key finding in this regard, the KM group, approached
their course a bit more motivated (Mean = 3.23) with higher expectations that other
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groups (Means = 2.14 to 2.20). This is because they have already experienced a simi-
lar course according to the proposed approach in the first semester as a pilot case
study of this research. Even that, they got less motivated at the end of the second
learning experience. It may be said that the second courses were not in their expecta-
tions in relation to their first experience. We also think that may be related to external
factors affecting their engagement and motivation in such a learning experience. We
hypothesized that the instructional facilitation of their teachers or the quality of the
project being talked in their cases as teamwork projects potential causes. That why
these two factors, among others, are the subject of investigation of a complementary
study of this current paper.

Generally, all the groups reported an increase in their motivational beliefs. Nota-
bly, the LL group reported the higher scores mean of their motivational beliefs.
Namely, this group course the only one that was conducted by two facilitators instead
of one, additionally they claimed in the survey and interviews responses a high level
of satisfaction and usefulness about the approach. They appreciated the way how the
course was designed and conducted by each teamwork with specific roles and tasks.
They worked similarly on authentic cases of translation. Likely, the LL group signifi-
cantly improved their self-regulation and collaboration strategies in comparison with
other groups. Therefore, we can conclude that the quality of the course design being
tackled in a flipped PBL in addition to effective instruction facilitation has a remarka-
ble impact on students' motivation and engagement. These findings are consistent
with similar results suggesting that the good structuration flexibility of teaching de-
sign can promote students’ active learning behaviors and teamwork spirit [38], [39].

Regarding the self-regulation strategies, all groups developed their skills in this re-
gard, except the TIWB group. Similarly, the L group gain a high increase in their
scores mean of self-regulation strategies. Only the LL group reported a higher in-
crease in their collaboration strategies.

In summary, the centeredness of student offered by the flipped PBL environment,
the flexibility of learning activities, the well designed in-class and out-of-class activi-
ties, effective instructional facilitation and conduction of involved teachers, and simi-
lar accumulative experiences were all important and determinant factors fostering
student’s self-regulation performance among their specific disciplines. Additionally, it
may be said that when students engage actively and effectively in teamwork activities,
they mutually develop their SRL skills. Consequently, there is a dialectical cause-
effect relationship among the three main factors in relation to self-regulated learning
which are: motivational beliefs, self-regulation strategies, and collaboration strategies.
Furthermore, we noticed that students had some doubt and uncertainty about the PBL
method at the beginning, but they have got comfortable gradually. In this regard, the
instructional facilitators and characteristics of learning environments may foster stu-
dents’ gain of self-regulated learning skills [40]. Facilitators should be provided with
practical handouts so that they can become boosters of self-regulated learners. This
finding is coherent with studies, who found that creative instructional practices used
in the teaching, such as gamified flipped classroom and project-based learning rein-
forced students' self-regulated and autonomous learning and improved their motiva-
tion [41]. The results of this study were in line with other research [42], which as-
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sessed the effectiveness of integrated curricular blended PBL to promote SRL skills in
higher education, but also suggested the need to involve instructors in the training to
increase its effectiveness. In other words, being able to plan, monitor, and evaluate a
learning activity does not automatically imply that one can orient and direct one's
learning process without the support and guidance of teachers as facilitators [40].

The qualitative findings of the surveys and interviews with participants (students
and facilitators) appeared to support the quantitative findings. The statements of stu-
dents shown some evidence of flipped PBL’s influence on all levels of motivation and
engagement. Students claimed that they learned and interact with each other more
during flipped PBL activities, and they attributed this to the hands-on classroom activ-
ities, and the opportunity to share information among teamwork members. Moreover,
according to the qualitative data of the interviews and survey responses in terms of
perceived ease of use and usefulness, our approach was found to be more useful, more
effective for most students and facilitators as well. Besides, the students showed better
collaborating behaviors and greater satisfaction. The students’ comments (especially
LL group) on working in groups once again suggest that PBL's contribution to prepar-
ing students for their future working life, where they will be required to work in a
collaborative team environment. However, the student participants, as well as facilita-
tors have had some comments on its implementation with the absence of tutoring
rooms, it was difficult for students to meet outside of class. Indeed, the number of
courses they had in their academic year and personal engagement of some students
left them not much time for their individual and group work. Similarly, Given the
heavy workload and the breadth of the course content, facilitators suggested longer
courses. Certainly, the course should be restructured in order to cover the theories and
applications related to core knowledge testing and evaluation, and enough time should
be spared for such purpose. Similarly, researchers found that flipped learning methods
help students to be more independent and take more control over their own learning
process [43].

Important implications could be drawn from this research for the design of effec-
tive flipped project-based learning fostering self-regulated learning, supported by the
empirical results obtained. The main contribution was that our proposed approach
could provide a meta-layer of the iterative learning processes to promote students’
self-regulative abilities. These kinds of integrated curricular programs make it possi-
ble to promote the skills currently required by the new learning and teaching para-
digm in higher education, such as proactivity, time management, problem-solving,
and teamwork. The findings of this study showed that integrated, explicit, and contex-
tualized support for SRL strategies may improve student learning on the transition to
the flipped PBL context. The implications point out to the need for a transitional strat-
egy to lifelong learning that integrates these kinds of student-centered activities to
help learners understand and implement effective learning strategies.

4.2  Limitations

The present study examined the effect of flipped PBL on the SEL skills of higher
education students. However, the research has some limitations.
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Instructional facilitation role and short-period case studies application: The
fact that the facilitators were confronted for the first time with a flipped teaching
method - as a new teaching method - may be the reason why they did not have a sig-
nificant effect on their students' self-regulated learning skills and their adaptive peda-
gogical facilitation to this effect. Another considerable reason could be that the period
of application devoted to the courses may not have been sufficient for the develop-
ment of their self-requlated learning skills. Studies found that the in-depth develop-
ment of self-regulation occurred only after a long period of accumulative learning
experiences. It appears that better experiences of the development of SRL skills could
be obtained through a long-term study ranging from one semester to a few academic
years [44].

Impact of the proposed approach on student’s performance: Training students
to self-regulate their learning within a flipped project-based learning environment
seems to lead to significant increases in their understanding of their specific subjects.
Although, we did not investigate the effect of the flipped PBL on students’ academic
achievement along with their self-regulatory skills. We suggest this focus as the next
step for further work.

The self-report instrument to measure self-regulated learning: Self-regulated
learning (SRL) is a growing theoretical field. Nevertheless, assessing SRL processes
is still an ongoing debate. Despite the numerous studies which use them, their reliabil-
ity to assess SRL processes is today regularly questioned. Empirical pieces of evi-
dence have shown that students are generally bad estimators of both their behavior
and cognitive activity. Taking into consideration these facts, more and more claims
are made to complete those offline measures by online measures; in other words,
measures that capture SRL processes when they occur [45]. This requires more re-
search to understand the interdependence and dynamics of SRL variables, as well as
the contextual factors deployed during the cyclical and iterative phases of the learning
process [46]. To do so, this current study is the basis of an ongoing work that consists
of exploiting the obtained results analysis and implications for the aim to design an
integrated learning analytics framework supporting self-regulated project-based learn-
ing processes.

4.3  Conclusion

The growing implementation of technology in the pedagogical process has already
has driven to a drastic paradigm shift in teaching and learning methods. This has led
to a growing trend to integrate recent technologies to create a useful, encouraging, and
engaging student-centered learning environment to enhance students' lifelong skills
while dealing with authentic learning projects. In this sense, flipped PBL, as an effec-
tive student-centered educational practice, tends to have a considerable impact on
students’ self-regulation abilities and all levels of higher education and across differ-
ent disciplines.
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