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Abstract—The development of science and technology during the Covid-19
pandemic requires universities to prepare their students to have collaborative
and problem-solving skills through appropriate learning today, namely, integrat-
ing learning with online technology. This study aimed to determine the effec-
tiveness of implementing collaborative problem-based learning (CPBL) inte-
grated with online learning on student collaborative and problem-solving skills.
The research method used was quantitative with a post-test quasi-experimental
design involving fourth-semester students in the Early Childhood Education
Study Program, Universitas Muhammadiyah Sidoarjo, Indonesia. The effec-
tiveness of implementing CPBL integrated with online learning was analyzed
primarily using the t-independent sample test. The study results showed that the
implementation of CPBL integrated with online learning effectively improved
students’ collaborative and problem-solving skills. This effectiveness especially
occurs when constructing knowledge, looking for resolution strategies, and
evaluating solutions in breakout rooms and collaborative forums and zoom
meetings. Meanwhile, the study results recommend that CPBL integrated with
online learning can be used as a solution and an essential study for academics to
keep familiarizing and practicing collaborative and problem-solving skills that
are relatively difficult to improve during the Covid-19 pandemic.

Keywords—Online learning, technology integration, collaborative, problem
solving

1 Introduction
The development of science and technology requires universities to produce gradu-

ates who have flexibility in solving problems collaboratively [1]. Many experts have
put forward the importance of collaborative and problem-solving skills for college
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graduates. Real-life problem-solving abilities are essential and valuable in all fields of
science [2]. The knowledge of the problem is an effort to find ways to overcome new
problems faced [3]. Problem-solving needs to have high-level thinking by the insights
someone has in solving problems [4].

Collaborative ability is the ability of someone who is involved in a team to solve a
problem together. In solving these problems, each of them must understand the prob-
lem and be able to convey their ideas independently. Meanwhile, the collaborative is
seen as an approach by combining cognitive and social problem-solving abilities
through teamwork [5]. Collaborative can train students to work together in a group,
construct participatory knowledge in making decisions, and conclude a problem-
solving process [6]. Collaboration is a form of collaboration between individuals in
the learning process to complement and assist the task completion process in produc-
ing the expected task completion [7]. Furthermore, the collaborative process is an
adaptive system that respects all students’ opinions, which can ultimately build a
consensus [8]. Therefore, collaborative and problem-solving skills can be viewed as
the ability to solve problems that are very important as social skills for students to
organize the division of tasks in solving problems jointly.

The National Qualification Framework curriculum that applies in Indonesia also
has the essence of the need for higher education graduates to have collaborative and
problem-solving skills and is expected to apply and utilize science and technology in
their fields [9], [10]. However, based on the PISA evaluation, it was found that stu-
dents’ collaborative skills in Indonesia were at the bottom of the list [11], [12]. In
addition, many previous research results indicated that collaborative performance and
problem solving for college graduates are inadequate. The survey results showed that
college graduates still tend to take a long time to adjust to their work environment,
even failing to collaborate with colleagues when solving urgent problems [13], [14].
In addition, students were often only required to have high learning outcomes, but
students often fail to solve non-routine problems. In addition, lecturers ignored stu-
dent collaborative skills as a knowledge construction process [15].

Thus we need learning that can facilitate collaborative skills and problem-solving
students in tertiary institutions. In this study, the researcher constructed a new learn-
ing model called collaborative problem-based learning (CPBL). The integration of
these two learning is to overcome the weaknesses of collaborative learning and prob-
lem-based learning [16]. The results of previous studies indicated that the integration
of collaborative learning and problem-based learning had the potential to optimize
students’ collaborative and problem-solving skills [1], [5], [17]. In this study, CPBL is
seen as collaborative learning carried out in groups that can reduce competition and
feelings of individuals and each member in the group in achieving their goals and
gaining new knowledge through collaborative problem-solving activities.

During the Covid 19 pandemic, various countries, including Indonesia, implement-
ed online learning [18], [19]. Online learning is claimed to be used as a solution for
implementing distance learning when a disaster or situation occurs, making it impos-
sible to carry out direct learning. [20]. Online learning is defined as virtual learning
activities organized by schools where the students and teachers are in separate loca-
tions. It requires the necessary media to support the learning process [21]. Learning
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activities that occur virtually emphasize the interaction and construction of online
knowledge that facilitates the development of student understanding [22]. So that
online learning makes learning easier from anywhere and anytime [23].

Through online learning, students can still meet face-to-face with friends and lec-
turers even though it is virtual, so it still looks like learning when offline. In addition,
online learning also requires evaluation, such as offline learning to get improvements
based on valid data [24]. Online learning makes use of the internet network in the
learning process [25]. Online learning is an effort of online learning activities through
internet networks using various platforms such as zoom meetings or google class-
rooms [26].

In this study, online learning was carried out using a zoom meeting platform. Zoom
meeting is an application that provides video conferencing, online meetings, mobile
collaboration, and chat services. In distance learning, zoom cloud meetings can pre-
sent face-to-face learning through virtual environments. Learning activities through
this platform can make students excited and actively involved in the learning process.
The zoom platform has several features and better access compared to other plat-
forms. The zoom meeting platform can present learning activities such as face-to-
face, even though it is done virtually. This application can be used by 1000 partici-
pants simultaneously. It has clear video and sound quality, various exciting features
such as background and filter settings support presentation activities, an on-off feature
for microphones and videos, and can be used to discuss small groups with breakout
room settings [27].

Based on the explanations above, it is necessary to research integrating CPBL with
online learning to achieve adequate collaborative and problem-solving skills for stu-
dents in tertiary institutions. Therefore, this study was conducted to answer the formu-
lation of the problem below.

1. How was the implementation of CPBL integrated with online learning?

2. Was CPBL integrated with online learning effectively to improve student collabo-
rative skills?

3. Was CPBL integrated with online learning effectively to improve student problem-
solving skills?

2 Research Method

2.1  Research method

The research method used was quantitative with a post-test quasi-experimental de-
sign. In this design, there were two class groups, namely the experimental class and
the control class. The experimental class was a class that gets integrated CPBL im-
plementation intervention with online learning. In contrast, the control class was a
class that only got online learning implementation without being integrated with
CPBL. The two groups received the same learning strategy each week for one semes-
ter in the even semester of the 2020-2021 University year.
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2.2  Participants

The sample involved consisted of 44 fourth semester students of the Early Child-
hood Education Study Program at the University of Muhammadiyah Sidoarjo, Indo-
nesia. The sample was determined by random sampling technique on population. It
was done to provide equal opportunities and opportunities for students to participate
in research [28].

2.3 Instrument and data analysis

The instruments used were collaborative questionnaires and problem-solving tests.
The collaborative questionnaire aimed to obtain data on student collaborative skills
that are formed during learning. This questionnaire had a total of 15 items of student
perception statements regarding collaborative elements, which consisted of group
collaboration, multi-way interactions, and group decision making [29]. In addition,
this collaborative questionnaire was filled based on a Likert scale with four choices,
namely strongly agree, agree, disagree, and strongly disagree. Meanwhile, the prob-
lem-solving test aimed to obtain data on student problem-solving skills after learning.
This test had five essay questions regarding the stages of problem-solving on the topic
of educator decision-making regarding selecting learning strategies that consist of
understanding problems, looking for resolution strategies, implementing settlement
strategies, and evaluating solutions [30].

Data analysis included homogeneity test, normality test, and independent sample t-
test using SPSS version 20.0. The homogeneity test aimed to measure the variance
differences between the experimental and control classes. The experimental and con-
trol classes were said to be homogeneous if the significance value > 0.05. Meanwhile,
the normality test aimed to measure the normal distribution of data in the experi-
mental and control classes. Data in the experimental and control classes were normal,
if the significance value > 0.05 through the Kolmogorov-Smirnov test and Shapiro-
Wilk test. The t-independent sample test aimed to measure the effectiveness of the
implementation of CPBL, which was integrated with online learning. The implemen-
tation of integrated CPBL with online learning was said to be effective if the signifi-
cance value (2-tailed) > 0.05 [31].

3 Results and Discussion

3.1  CPBL implementation was integrated with online learning

In this study, the CPBL stage was constructed from collaborative learning and
problem-based learning. Then the construction of the CPBL stages was then integrat-
ed with the characteristics of online learning activities. The CPBL stages were inte-
grated with online learning (See Table 1), which was carried out through a zoom
meeting platform consisting of problem orientation, collaborative problem-solving
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activities, presentations and discussions, advanced problem solving, and evaluation
[24], [32], [33].

Table 1. CPBL stages were integrated with online learning

Stages Learning Activities

Lecturers motivated students to generate interest in learning, explained learning
objectives, provided explanations about learning, and provided stimulus to initial
problems by learning objectives.

Lecturers form student groups or teams and provided problems that must be
Collaborative problem- |solved collaboratively. Collaborative in this case was the occurrence of multi-
solving directional interactions between lecturers and students, students and students in
activities groups in the breakout room, and students with other students outside the group
through time-sharing and opportunities at zoom meetings.

Presentation and discus- |Lecturers guided students per group in presenting the results of solving their
sion problems through classical zoom meetings.

The lecturer gave an unstructured follow-up problem similar to the previous one,
but had a higher weight in the breakout room, then returned to the formal forum
zoom meeting.

The lecturer guides students in evaluating the problem-solving process that had
been solved previously.

Motivation and problem
orientation

Advanced Trouble-
shooting

Evaluation

3.2  The effectiveness of CPBL implementation was integrated with online
learning on collaborative skills

Before measuring the implementation of integrated CPBL with online learning, it
is effective against student collaborative skills. Data homogeneity (See Table 2) and
data normality (See Table 3) were analyzed from collaborative skills data in this
study.

Table 2. Homogeneity test of data variance on collaborative skills

Levene Statistic | dfl df2 Sig.

Based on Mean 0.145 1 42 0.705
Collaborative Based on Median 0.112 1 42 0.740
values Based on Median and with adjusted df 0.112 1 40.728 0.740
Based on trimmed mean 0.141 1 42 0.709

Table 3. Normality test of collaborative skills data

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Collaborative values 0.114 44 0.180 0.958 44 0.107

a. Lilliefors Significance Correction

In Table 2, it was found that the homogeneity of Lavene was 0.145 with a signifi-
cance value of 0.705. It could be said that the experimental and control groups had
homogeneity in student collaborative skills data. In Table 3, the significance value (p-
value) > 0.05 with the Kolmogorov-Smirnov test value was 0.114 and the Shapiro-
Wilk test value was 0.107. That is, it can be said that the collaborative skills data were
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normally distributed. Because the data on collaborative skills have met the criteria for
the homogeneity and normality test, an independent sample t-test can be carried out.

Table 4. Group Statistics on collaborative skills data

Classes N Mean Std. Deviation |Std. Error Mean
Collaborative values Experiment 23 90.0000 4,79583 1.00000
Control 21 67.9524 5.40811 1.18015

Table 5. Independent samples test on collaborative skills data

Levene’s Test

for Equality of t-test for Equality of Means
Variances
95% Confidence
= Sig. t df Sig. ‘Mean S_td.Error Inte_rval of the
(2-tailed) | Difference | Difference Difference

Lower Upper

Equal variances
assumed

Equal variances
not assumed

14.333| 42 0.000 | 22.04762 | 1.53826 |18.94328|25.15196

0.145 | 0.705

14.253(40.194| 0.000 | 22.04762 | 1.54685 |18.92179 |25.17345

Table 4 and Table 5 found that the equal variance was assumed with a sig (2-tailed)
value of 0.000 > 0.05. It means that the experimental and control classes had a signifi-
cant difference in the post-test scores of collaborative skills. In other words, it can be
concluded that the implementation of integrated CPBL with online learning is effec-
tive for improving student collaborative skills.

3.3 The effectiveness of CPBL implementation was integrated with online
learning on problem-solving skills

Before measuring integrated CPBL with online learning, it is effective against stu-
dents’ problem-solving skills. The data homogeneity (See Table 6) and data normality
(See Table 7) were analyzed from data on problem-solving skills in this study.

Table 6. Homogeneity test of data variance problem-solving skills

Levene Statistic| dfl df2 Sig.

Based on Mean 0.404 1 42 0.529

ggf\zgn Based on Median 0.385 1| 42 | 0539
Values Based on Median and with adjusted df 0.385 1 41.979 0.539
Based on trimmed mean 0.409 1 42 0.526
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Table 7. Normality test of problem-solving skills data

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. |Statistic| df | Sig.
Problem solving values 0.095 44 0.200* | 0.980 | 44 | 0.639

a. Lilliefors Significance Correction

In Table 6, it was found that the homogeneity of Lavene was 0.404 with a signifi-
cance value of 0.529. It could be said that the experimental and control groups had
homogeneity in the data on student problem-solving skills. In Table 7, the signifi-
cance value (p-value) > 0.05 with the Kolmogorov-Smirnov test value was 0.095 and
the Shapiro-Wilk test value was 0.639. That was, it can be said that the problem-
solving skills data were normally distributed. Because the data on problem-solving
skills have met the criteria for the homogeneity and normality test, an independent
sample t-test can be done.

Table 8. Group Statistics on problem-solving skills data

Classes N Mean | Std. Deviation | Std. Error Mean
Experiment |23 84.4783 |4.52136 0.94277
Control 21 63.7143 |3.19598 0.69742

Problem solving values

Table 9. Independent samples test on problem-solving data

Levene’s Test for
Equality of t-test for Equality of Means
Variances

Std. 95% Confidence
Sig. Mean Error Interval of the

(2-tailed) | Difference | Differe Difference

nce Lower Upper

F Sig. t df

Equal variances
assumed

Equal variances
not assumed

17.434| 42 0.000 | 20.76398 |1.19104|18.36037 |23.16759

2.698 | 0.108
17.706 (39.617| 0.000 | 20.76398 [1.17269|18.39316 |23.13479

Table 8 and Table 9 found that the equal variance was assumed with a sig (2-tailed)
value of 0.000> 0.05. It means that the experimental and control classes had a signifi-
cant difference in the post-test scores of problem-solving skills. In other words, it can
be concluded that the implementation of integrated CPBL with online learning is
effective for improving student problem-solving skills.

4 Discussion

The findings of this study were that the implementation of integrated CPBL with
online learning could improve student collaborative skills. This finding was in line
with previous studied that online learning, while paying attention to the aspects of
cooperation that results in interactions between individuals, supports each other, and
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facilitates each other between educators and students [34], will improve and enhance
student collaborative skills [35], [36]. In addition, online learning, including during
the Covid-19 pandemic, which applies constructivist principles, will encourage stu-
dents to become active learners, able to learn independently, collaboratively, and
contextually [37], [38]. Online learning also still allows a student’s zone of proximal
development (ZPD) to develop according to its stages [39].

Another finding was that the implementation of integrated CPBL with online learn-
ing could improve students’ problem-solving skills. This finding was in line with
previous studied that even during the Covid-19 pandemic, effective student problem-
solving skills can gradually increase if students are trained in non-routine problem-
solving activities during online learning [40]-[42]. Online learning can produce ade-
quate student problem-solving skills, as long as the learning design can accommodate
student decision-making activities in planning strategies and evaluating solutions [19],
[24].

The effectiveness of increasing student collaborative skills and problem-solving is
obtained through integrated CPBL stages with online learning in motivation and prob-
lem orientation, collaborative problem-solving activities, presentations and discus-
sions, advanced problem solving, and evaluation [24], [32], [33]. Learning stages that
accommodate collaboration opportunities to solve problems when online learning in
breakout rooms and zoom meeting forums make knowledge construction and group
decision making develop during problem-solving activities [35], [38]. In other words,
the building of online learning through a zoom meeting platform that is integrated
with the CPBL stages is considered successful. It can be used as a recommendation
for academics to familiarize themselves and practice collaborative and problem-
solving skills that are relatively difficult to improve during the Covid-19 pandemic.

5 Conclusion

Based on the results and discussion, this study concluded that implementing inte-
grated CPBL with online learning was effective for improving collaborative and prob-
lem-solving skills for students at the tertiary level during the Covid-19 pandemic.
This effectiveness was obtained through integrated CPBL stages with online learning
in motivation and problem orientation, collaborative problem-solving activities,
presentations and discussions, advanced problem solving, and evaluation. This effec-
tiveness primarily occurs when constructing knowledge, looking for resolution strate-
gies, and evaluating solutions in breakout rooms and collaborative forums and zoom
meetings. Therefore, this study recommends that CPBL integrated with online learn-
ing can be an essential solution and research for academics interested in distance
learning studies. It focuses on students’ higher education skills and achieving learning
outcomes, especially in studies that focus on maintaining and practicing collaborative
and problem-solving skills during the Covid-19 pandemic.
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