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Background and objective: Physical assessment skills are not effectively put into practice for nursing students, requiring an
improvement in pre-registration programs and planning more tailored training courses for them. More flexibility in teaching
methods can thus contribute to self-directed learning. The purpose of this study is to identify the effects of team-based learning
when combined with an online teaching platform on self-directed learning compared to inquiry-based learning for junior college
nursing students.

Methods: In this quasi-experimental study, 103 students completely participated in the Self-directed Learning Instrument test
before and after the course. Collected data were analysed using independent t-test and ANCOVA with the statistical package
SPSS 21.0 for Windows. Qualitative focus group interviews were conducted after the survey with 14 participants.

Results: Compared to the control group, the adjusted mean post-test score for self-directed learning ability was significantly
higher in the intervention group. Students also reported that they were quite engaged in completing assignments and team learning
activities in classroom, specifically for the group test.

Conclusions: The modified team-based learning strategy was useful at engaging students to improve self-directed learning and to

satisfy them. Educators are encouraged to integrate online response system technology into their classroom activities.
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1. INTRODUCTION

Lifelong learning is necessary for nurses in the U.S. and
required in order to maintain nursing education accredita-
tion.!-2] Moreover, self-direction is one of the major charac-
teristics of lifelong learning.!*! The goal through self-directed
learning (SDL) is to improve patient outcomes. SDL has
significantly increased knowledge acquisition among post-
secondary students through a quasi-experimental study.[*! A
survey of 169 final-year nursing students, however, showed
that they possessed a low level of SDLP! and suggested to
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enhance their tendency to consider learning as their responsi-
bility rather than a commitment required by others.

Physical assessment, an important part of effective medical
interventions, is integral to any nursing degree program and
is recognized as required for competence./®! However, most
nursing students are not adequately prepared to conduct phys-
ical assessments for patient.’l Researchers indicated that
traditional teaching methods offer limited development of a
student’s background knowledge and competence in physical
assessment'® and do not give students enough experience in
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practicing skills for physical assessments.””) Cantrell and
Farer (2019) interviewed 220 undergraduate nursing stu-
dents between 18 and 24 years old in traditional nursing
classrooms. These students stated that they were physically
present, but mentally distracted, were learning material for
tests, but for not for practical use, and desired more from dis-
engaged professors.['”! Educators should therefore improve
pre-registration programs and plan more specialized training
courses.

1.1 Teaching approaches

Generation Z students who aged 11-17 and their native tech-
nology environment strongly influenced them in terms of
communication and education. To achieve deeper and more
effective learning that meets the needs of Generation Z stu-
dents, a type of blended learning called flipped classrooms,
which aim to increase student engagement and learning by
having students read information at home and work on live
problem-solving during class time, have been developed.!'!)
Student-centred approaches have also been created in a vari-
ety forms, including learning activities such as team-based,
problem-based, inquiry-based, and simulation-based that
have been also adopted in academia to offer opportunities for
students’ hands-on learning instead of passive listening.!'?!

Team-based learning (TBL), a form of flipped teaching and
dialectic teaching grounded in constructivist learning theory,
is an economical approach, because one instructor can work
with many smaller groups, facilitating active learning and giv-
ing timely feedback to each other.!'3 To promote the success
of a team, large classes are separated into smaller groups with
as much diversity of knowledge and experience as possible.
This gives each small group the greatest amount of possible
resources to draw upon when problem-solving.['* Success-
ful TBL develops classroom engagement, teamwork skills,
core competencies (including communication, critical think-
ing, clinical skills, and self-leadership), and self-directed
learning among nursing students!'>"'71 and also stimulates
long-term knowledge retention and knowledge-based perfor-
mance.[13:18:19]

Pre-class learning in a flipped classroom plays a pivotal role
in allowing the classroom to serve as an active learning en-
vironment where students can work through complex and
real situations with the benefit of peer learning and instructor
guidance. To encourage students to participate in critical dis-
cussions as they learn, inquiry-based learning (IBL) was pro-
posed to improve their practical problem-solving skills.[>"!
There are various levels of inquiry;*! guided inquiry, for
example, involves the teacher providing questions to stu-
dents, who then design their own procedures to search for
answers and present results. Tamari and Ho (2019) found
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that instructor-guided IBL approaches in biology courses
work well and have positive impacts for college students in
terms of remembering content and developing competencies
in data analysis and critical thinking.[??! In addition, scholars
advocate for creating instructional approaches that combine
elements of problem-based learning and TBL in order to
optimize student learning.!>’!

To take advantage of familiarity with technology among
Generation Z, adopting digital presentations can additionally
enhance students’ interest and active learning.[**! Several on-
line student response systems (OSRS) have been developed
and implemented in higher education worldwide to facilitate
quality learning in courses such as English, computer archi-
tecture, nursing informatics, and even in continuing medical
education.?>-28] Smartphone-enabled OSRS enhances learn-
ing experiences through interactions between classmates.
Educational researchers have provided solid evidence for
the benefits of using response systems, including student en-
gagement, classroom interaction, competency and learning
outcomes, and useful feedback for teaching and learning.
Many OSRS are available to instructors for free, such as
Socrative, Formative, Kahoot, and Quizizz, among others.
Zuvio is one type of OSRS adopted by many universities
in Taiwan. It has three functional systems: grading, mul-
timedia testing, and peer assessment for course evaluation.
Zuvio can calculate and record personalised answers, which
allow for both class discussion and specific student-instructor
interactions.

Limited research has been conducted discussing the effects
of adopting varied instructional approaches of SDL among
junior nursing students. No study has explored the effects
of adopting such interventions in nursing education on phys-
ical assessment. Can these interventions improve student
engagement and achievement in order to establish more eq-
uitable course modules? This study uses both qualitative
and quantitative research methods to explore the following
issues: (1) what impact does course design have on students,
(2) if varying instructional approaches can promote students’
self-directed learning, (3) and whether related factors con-
tribute to students’ learning outcomes. Based on limited
studies, we formulate these hypotheses: (1) students who
attend the innovative teaching strategy gain satisfaction and
classroom engagement, and (2) students have better ability
of learning-thinking-expressing and self-directed learning in
the intervention group versus the control group.

2. METHOD

2.1 Design and participants

This study applied a pre-test and post-test with randomized
control group design. The aim was to compare the effect of
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the innovative teaching strategy on nursing students’ learning
performance between the test group (three-section innova-
tive classroom activities first and one-section lecture) and
the control group (one-section lecture and three IBL). The
intervention was a set of innovative teaching strategies for a
physical assessment course provided to students who were
enrolled in a 5-year diploma nursing program in 2018 at one
junior college. One faculty member who had eight years of
experience in teaching physical assessment taught the three
classes in the study and used the same course contents except
for using different teaching strategies in the test groups.

G*Power 3.1 was used to calculate the necessary sample
size. For a covariance test with a significance level of a =
.05, medium effect size of d = .25, and statistical power of
.80, the minimum sample size for the total sample size was
128. One hundred and forty students enrolled in the course
and were assigned randomly by computer to four classes.
We choose three classes which one class was assigned to the
control group, two classes were assigned to the test group. 41
out of 44 participants in the control group and 62 out of 68
participants in the intervention group completed the pre-test
and post-test questionnaires. Finally, the response rates were
93% in the control group and 91% in the experimental group.

2.2 Instruments

Self-directed Learning Instrument (SDLI), developed to mea-
sure self-directed learning ability, consists of 20 items across
four domains (learning motivation, planning and implement-
ing, self-monitoring, and interpersonal communication) and
has been validated by confirmatory factor analysis for show-
ing a good fit of the model on Taiwan’s nursing students.>!
The value of Cronbach’s alpha for the total scale was .916
and for the four domains were .801, .861, .785, and .765,
respectively. In the current study, the Cronbach’s alpha was
.95. The validity was tested by factor analysis, and SDLI
explained 60.04% of the variation in self-directed learning.

2.2.1 Ability of learning-thinking-expressing

Based on the philosophy of flipped classroom, we devel-
oped a 7-item five-point Likert-type questionnaire named
ability of learning-thinking-expressing for this study to eval-
uate learning effects for participating in the course activities.
The items in this questionnaire include ability to search ref-
erences, reading, discussing, synthesizing in writing, and
verbal expression. In the current study, the Cronbach’s alpha
was .892. The validity was tested by factor analysis, and the
7-item questionnaire explained 54.79% of the variation in
learning-thinking-communication.
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2.2.2 Student satisfaction and classroom engagement

To assess students’ learning satisfaction from team-based
learning activities, a 9-item Student Satisfaction scale devel-
oped by Mennenga (2012) was adopted.l*”! In the current
study, the Cronbach’s alpha was .826. The validity was tested
by factor analysis, and the questionnaire was able to explain
58.13% of the variation in the team-based learning effect.

The 8-item, five-point Likert-type Classroom Engagement
Survey (CES)?*! measuring the students’ engagement during
class was developed and tested on post-secondary education
participants in Baylor University with adequate validity. An-
other study also supported the reliability of CES, with Cron-
bach’s alpha values of .80 in a sample of nursing students.
For the two subscales of learners’ participation (5 items) and
learners’ enjoyment of class (3 items), Cronbach’s alphas
were 0.80 and 0.81, respectively.*?! In the current study, the
Cronbach’s alpha was .876, and CES was able to explain
66.87% of the variation in the class engagement.

2.2.3 Structure of innovative teaching module

The interventions comprised a 9-hour three-week TBL inter-
vention, named as the ‘modified team-based strategy’. Each
course was administered in one weekly 3-hour class for a
period of four weeks. To address the learning objectives, the
instructor designs the course into three repeating phases. The
first phase involves a pre-class learning assignment where
the students need to search for the answers by themselves
for the guided inquiry and read the study material (physical
assessment films and PowerPoint slides) provided by the
instructor one week ahead. To stimulate peer collaborative
learning for the course, students form a team of four to five
members with relative evenness in academic achievement
between teams.

The second phase focuses on readiness assurance and has
four steps. Initially, the individual readiness assurance test
(IRAT) on ZUVIO shows the score and answer immediately
after completion of the answers. The group readiness as-
surance test (GRAT), by using a scratch-off answer sheet,
allows group members to reach a consensus on the answer
during team discussion and to correct each decision during
scratching. The scratch-off answer sheet contains the correct
answer for each question. The focus of the two tests is on
recall of the factual material. Next, students are allowed to
appeal in speech any questions related to answers that they
do not feel are fair. As a final step, the instructor debriefs and
addresses any misconceptions and new information around
the content.

The third phase of the process, called application activity,
is when the groups make a solution for a multiple-choice
question, and all groups simultaneously report their solution.
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The problems related to assessment for dyspnea, abdomen
pain, and chest pain have many solutions that allow for de-
bate of the correct answer. To promote student interests in
and enthusiasm for the team competition, we drew a conch
shell on board as scoring for each team.

2.3 Ethical consideration

An exploratory mixed methods design, approved by the Na-
tional Cheng Kung University Human Research Ethics Com-
mittee (107-035), was applied to evaluate the effectiveness
of a practice-based teaching intervention from multiple per-
spectives. The intervention group of students engaged in
classroom activities three time by using IBL, TBL combined
OSRS, and one-time lecture format activity on physical as-
sessment. The control group of students were mainly in-
volved in oral report pre-class learning assignments with the
teacher’s summary.

2.4 Data analysis

Descriptive statistics were calculated, including means and
standard deviation for dependent variables. Homogeneity
tests were conducted before the intervention using the in-
dependent t test for age, past grade point average, and self-
directed learning level. Five separate univariate analyses of
covariance (ANCOVA) with the pre-test and past grade point
average as covariates were applied to compare the difference
between the two course designs. Statistical analysis was
conducted using IBM SPSS statistics 21.0.

The qualitative aspect of the study was augmented by triangu-
lating students’ qualitative data with a focus group discussion
(n = 16) and instructor reflection. Focus group data were
audio-taped and then transcribed verbatim by an assistant.
A manual thematic analysis was undertaken by the author
and one colleague independently. To promote trustworthi-
ness and credibility, the categories generated were discussed
prior to integrating them into consensually-agreed themes.
To alleviate bias and potential conflict of interest associated
with the researcher teaching the class, data were collected
and analysed by a colleague. Transcripts and answer sheets
were analysed by qualitative content analysis.3*!

3. RESULTS

This article presents an evaluation of innovative strategies
for students in a capstone course. It reports statistical analy-
sis and emerging themes from student perspectives on their
course experiences.

3.1 Demographic characteristics

The participants ranged in age from 19 to 21 years, and
90.2% were female. The mean age of the participants was
19.19 years (SD = .475), and the mean past grade point av-
erage was 82.86 (SD = 2.698). As shown in Table 1, only
pre-test scores for SDL significantly differ between groups
(F=5.893, p=.017), and thus we adopt ANCOVA to control
the pre-test score in the next analysis.

Table 1. Comparison of demographic and pretest data between two groups of residents (n = 112)

EG (n = 68) CG (n=44) 2
Variables F test or i p

M £ SD or number M = SD or number
Age (yrs) 19.25 + 0.505 19.16 + 0.428 1.07 .600
Gender (female) 89.7% 90.9% 173 .835
Past grade point average 82,97 +25 82.71+2.99 1.394 .627
SDL 68.10 £ 7.35 63.83 £ 10.49 5.893 .017

Note. SDL: Self-directed learning ability, EG: intervention group, CG: control group.

3.2 Effect of intervention on students’

directed learning) ability

SDL (self-

SDL and other subscales were compared individually be-
tween the intervention group and the control group before
and after the intervention for the junior college students.
Five separate univariate analyses of covariance (ANCOVA)
were performed. Before performing ANCOVA, the inter-
active effects of covariate and groups on the predictions of
SDL and four subscales were evaluated. The analysis of
SDL and all subscales revealed no significant interacting
effects among groups (F =.231 2.529, p = .115 .632). Com-
pared to the control group, the adjusted mean post-test scores
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for SDL were significantly higher in the intervention group.
Furthermore, the adjusted mean scores for three subscales
(Motivation, Self-monitoring, and Communication) were sig-
nificantly higher in the intervention group, except that the
subscale of “Planning and implementing” (F = 2.515, p =
.116) did not significantly differ (see Table 2).

3.3 Other learning effects after modified team-based
learning

After the innovative teaching strategy, student engagement in

classroom and satisfaction on team-based learning which is

the ability of learning-thinking-expressing was evaluated and
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perceived to be above medium for the intervention group (see
Table 3). Scores in perceive d learning-thinking-expressing
significantly increased (¢ = 10.26, p < .001) by comparing the
pre-survey and post-survey in the intervention group (22.89,
3.41;27.71, 3.16). The level of student engagement during

class time was highest in the abdomen unit, which was the
easiest part of the course. Participants also claimed that they
put efforts on course-related activities (3.99, .43) and were
satisfied with team-based learning (3.74, .43).

Table 2. Effects of the innovated approach for teaching physical assessment on posttest variables (n = 103)

EG CG Post-hoc
Sources Mz SE Mz SE SS df MS F-value p " (0) 4 -
SDL 78.78 = 1.14 74.54 +1.41 420.16 1 420.16 5.279% .024 .05 .624  EG>CG
Motivation 23.91+0.43 22.30+0.54 60.54 1 60.54 5.254%* .024 .05 622 EG>CG
PI 23.03 +0.37 22.10 + .44 21.27 1 21.271 2.515 116 .024 349  EG>CG
Self-monitoring ~ 15.82 +0.22 14.62 +0.27 36.24 1 36.24 11.25** .001 .098 914 EG>CG
Communication  16.07 £ 0.25 14.83 +£0.29 37.74 1 37.74 9.916**  .002 .088 .877 EG>CG

*p <.05, **p <.01, EG: Intervention group, CG: Control Group; SDL: Self-directed learning ability, PI: Planning and implementing, IC: Interpersonal
communication; M: Adjusted Mean, SE: Standard Error, SS: Sum of Squares, MS: Mean Square, n’: eta squared, OP: Observed Power.

Table 3. Other learning effects

. M = SE M = SE
Variables n
Pre-test Post-test

Learn-think-express (7 items) 62 27.71 +3.16
Classroom Engagement (1~5)

Abdomen 66 4.20 +£0.45

Respiratory 35 3.85+0.48

Neuron 66 2289+ 341 3.88 £ 0.58

Team OSCE 27 3.82+0.61
Accountability (1~5) 62 3.99+0.43
Satisfaction on TBL (1~5) 62 3.74+0.43

Note. OSCE: objective structure clinic examine, TBL: team-based learning

3.4 Experience and suggestions of participants in this
course

Qualitative thematic analysis of the focus group data iden-
tified two predominant themes, with each one containing
sub-themes concerning the sixteen participants’ experience
and suggestions for the course design. Their replies were
mainly classified as ‘Deeper learning’, ‘Motivated’, ‘Con-
tributors’, and ‘Expecting’.

In their interviews, the focus group was most likely to use
terms like reviewing knowledge, as well as comprehensive
and impressive physical assessment skills. They were also
likely to use terms like motivated to learn, think, and speak.
Selected quotations from the interviews are presented below
to illustrate these themes.

“This course facilitates our ability to think and
express ourselves. There was a pre-class as-
signment containing 5 to 8 inquiries, which
provided student direction to search and dis-
cuss the best answers with our team ahead of
time. .. .Everyone has an opportunity to report
in front of the class. This obviously helps my
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verbal expression abilities.’

‘During class, there were chances for adding
to the team score by replying to the teacher’s
inquiry with immediate release group scoring
in class. In other classes, raising your hand to
give answers or share opinions in front of class
for adding to your score on individual perfor-
mance is not welcome. Instead, to fight for team
honour we are more eager to discuss answers
within our team and raise our hands to express
our answers.’

The participant experiences of the innovated approach were
overall positive in terms of skills and knowledge acquisition
and retention. However, there were comments related to the
inquiry-based learning and course introduction.

‘There was confusion after student presentations.
We expected our teacher not only to give com-
ments, but also to summarize and emphasize the
key points to be memorized for students. In the
future, more case discussion and course descrip-
tion are suggested to enhance student learning.’

‘We choose this course expecting to review what
we have learned to prepare for senior college
entrance exams. . . . after searching for pre-class
inquiries, we did not have time to review books
for related diseases. .. I suggest fewer inquires
for answer and test items in this class be related
to pre-class inquiries.’

4. DISCUSSION
The modified TBL combined with OSRS verified that
students did perceive higher SDL after participating in
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the course activities, especially in the Motivation, Self-
monitoring, and Communication domains. This curriculum
was different from the curriculum of Liou et al. (2013), which
was implemented over a full semester, thus enabling substan-
tial discussions on campus. The study results still indicated
substantial impact on the development of self-directive learn-
ing through the 9-hour course activities in three weeks for
the Integration of Clinical Practice course in physical assess-
ment.l"#! This is possible, because the physical assessment
course is not new for the participants, while the students in
the nursing research course of the Liou et al. (2013) study
were experiencing the material for the first time.!'6!

We created innovative strategies allowing for higher-order
cognition. Participants perceived that the course design
helped with their clinical nursing practicum and future li-
cense examination. Moreover, participants recognized that
inquiries often have more than one answer depending on the
context and realized that knowledge may not be fixed and
permanent and is instead open to questioning, thus enhanc-
ing SDL further. However, solving problems in IBL is a
complicated learning process, whereas traditional learning
is simpler. In the focus group interviews, we identified that
some learners experienced a sense of frustration at being
involved in the learning process and expected teachers to
organize answers for them. Similar to what Hamilton et al.
(2012) discovered after focus group evaluations, some partic-
ipants initially felt uncertain of IBL as a learning method.[**
Over the months, they soon gained confidence that IBL was
a valuable strategy to enhance learning. Students need to
conquer their reliance on traditional classroom lectures and
be willing to accept self-learning responsibility, which comes
with a flipped classroom.”!

This course adopted TBL and IBL activities corresponding to
Dolmans et al. (2015) who contended that TBL could benefit
from IBL when students are encouraged to generate their
own answers./?3! The characteristics of TBL might increase
students’ motivation and promote individual accountability
by means of structured peer evaluation and inter-team discus-
sions that allow for prior knowledge to expand over an entire
class. Similar to other ﬁndings,[36] IBL and TBL reinforce
students’ learning motivation. Student motivation is the prin-
cipal element of a successful learning process.[®! Motivating
students to accept responsibility for their learning facilitates
educational activities and promotes SDL.

For a capstone course in the final year of nursing college pro-
grams, simply reviewing concepts or skills for the Integration
of Clinical Practice will not equip pre-registration students
to meet their clinical challenge. Instead of pre-class learning
assignments in TBL covering the lower levels of cognition
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(recall and realize), we adopted IBL, which involved higher
levels of cognition (application, analysis, and synthesis), in-
teraction, and collaborative learning.[g] Before class, students
in each team were required to review the questions that the
teacher proposed and then to search for, analyse, synthesise
the data to answer the questions correctly. Despite the above
benefits, TBL and IBL were unfamiliar learning and teach-
ing strategies for participants in this study. Scholars stated
that good teaching is able to use strategies to make learning
easier and to tailor them to the different learning styles of
students.’”! These responses echo the findings that some
participants felt overloaded and suggested fewer questions
for pre-class assignments and more achievement on IRAT.

While improvements in student learning increased with the
use of such approaches due not only to varied teaching meth-
ods, factors such as technology and teachers’ attitudes may
also have been beneficial. As previously stated, the use
of OSRS technology, specifically Zuvio, in a TBL class-
room maintains students’ engagement and active learning
attitudes.*® As Zuvio was new for participants, they did not
mention that Zuvio was difficult to use. This is consistent
with the familiarity of Generation Z students with technology.
From the interview findings, using OSRS for simultaneous
choice reporting in both TBL application activities and in-
dividual readiness tests within the classroom is accepted by
students and also facilitates their active learning and retention
of physical assessment knowledge and skills.

4.1 Limitation

The innovated teaching approach was undertaken for only 9
hours over three weeks with pre-test and post-test designs.
We are unable to infer the long-term effect on SDL. This
study focused just on comparing two types of approaches,
and so we cannot deny the learning effects of IBL. We also
note that participants came from two focus groups, and so
their experiences might have been different. To translate this
educational innovation into practice, future teaching might
benefit from having a clearer explanation before class starts,
including acknowledgments of the challenges of this new
type of learning and providing support for students through-
out the process.

4.2 Implication

The innovated teaching strategy for the Integration of Clinical
Practice course was effective in SDL and actively engaged
nursing students in pre-class and in-class activities. The cur-
rent work also raised the opportunity to improve educator
performance in the application of this innovated teaching
strategy. Further study can adopt a mini-lecture for explain-
ing the purpose and expectations of the activity before the
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first day of class, to support students in class activities, to
debrief pre-class inquiries, and to solicit and act upon student
feedback about the activities so as to promote the efficacy
of this teaching strategy. Overall, the findings from the
survey and interview are encouraging, however, further eval-
uation must cover learners’ knowledge, expected outcomes
of adopted learning methods, and follow-up evaluation of
students’ SDL to ensure that the success of this strategy can
continue to develop as an established feature.

5. CONCLUSION

This study shows that SDL significantly increased from
the innovative teaching and learning strategy in a capstone
course. To promote SDL, nursing students should be pre-
pared and encouraged to actively engage in educational ac-

tivities. Recurring themes did emerge from the focus group,
such as ‘Deeper learning’ and ‘Motivated’, which highlighted
areas that warrant actions from both students and teachers
to ensure optimal learning. From the formative evaluation
aspect, indicators such as student classroom engagement and
satisfaction did meet the TBL active learning environment.
The beneficial effect of the innovative teaching approach was
also reflected in the survey, where students maintained a sig-
nificantly higher level of performance in learning-thinking-
expressing from pre-test to post-test. The modified TBL
combined with OSRS does offer students a more active learn-
ing environment where they have the opportunity to engage
more extensively with both the instructor and classmates.
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