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Abstract 
Students' creative thinking skills and different self-efficacy cause weaknesses for students in solving problems 
presented in learning mathematics. This study aimed to determine how implementing video-assisted prob-
lem-based learning affects students' self-efficacy and creative thinking abilities. This research method uses 
quantitative with a quasi-experimental research design. The study sample population of class XII IPA 2 stu-
dents consisted of 34 students in the experimental class and 30 students in the class XII IPA 1 and control clas-
ses. Statistical analysis of N-Gain score of self-efficacy sig 0,014 < 0,05 and creative thinking skills sig = 0,003 < 
0,05. The study results show significant differences in self-efficacy and creative thinking skills of students in 
the experimental class compared to the control class. This indicates the enormous difference in gains be-
tween experimental and control classes. Thus, the influence of problem-based learning assisted by video an-
imation on students' self-efficacy and creative thinking abilities is very large. Problem-based learning model 
with animated videos can organize students in informing learning objectives so that students have the moti-
vation to be actively involved in problem-solving activities. 
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Abstrak 
Kemampuan berpikir kreatif siswa dan self eficacy yang berbeda menyebabkan kelemahan bagi siswa untuk me-
mecahkan masalah yang disajikan dalam pembelajaran Matematika. Tujuan dari penelitian ini adalah untuk 
mengetahui pengaruh penerapan pembelajaran berbasis masalah berbantuan video animasi terhadap kemam-
puan efikasi diri dan berpikir kreatif siswa. Metode penelitian ini menggunakan kuantitatif dengan desain 
penelitian quasi experiment. Sampel penelitian ini adalah siswa kelas XII IPA 2 terdiri dari 34 siswa sebagai kelas 
eksperimen dan siswa kelas XII IPA 1 terdiri 30 siswa sebagai kelas pembanding. Analisis statistik tes berpikir kre-
atif memperoleh nilai signifikasi = 0,003 < 0,05 and efikasi diri sebesar 0,014 < 0,05. Hasil penelitian menunjukkan 
perbedaan yang signifikan antara berpikir kreatif dan efikasi diri siswa pada kelas eksperimen dan kelas kontrol. 
Dengan demikian bahwa pengaruh penerapan pembelajaran berbasis masalah berbantuan video animasi ter-
hadap efikasi diri dan kemampuan berpikir kreatif siswa sangat besar. Model pembelajaran berbasis masalah 
dengan video animasi dapat mengorganisasikan siswa dalam menginformasikan tujuan pembelajaran sehingga 
siswa memiliki motivasi untuk terlibat aktif dalam kegiatan pemecahan masalah. 
 

 
INTRODUCTION 

21st-century education can integrate 
knowledge (Blaique et al., 2022; Kim et 
al., 2019), skills (Laar et al., 2017), atti-
tudes (Ghani et al., 2020; Hussin et al., 
2019), and mastery of Information and 
Communication Technology (ICT) to pre-
pare quality Human Resources (HR) in 
facing global challenges (Peters-burton & 
Stehle, 2019). Improving the quality of 
human resources, both hard skills and 
soft skills, must be balanced with improv-
ing the quality of education (Yuniendel, 
2018). Improving the quality of education 
can be realized through learning directed 
at helping students master specific abili-
ties to achieve the expected goals. 21st-
century students are required to be able 
to master science (Aslamiah et al., 2021), 
have metacognitive skills (Karatas & 
Arpaci, 2021), be able to think critically 
and creatively (Darmayanti et al., 2022), 
and be able to communicate and collabo-
rate well. 

The cap potential to suppose crea-
tively, also called the ability to think at a 
higher level is one of the goals of the 
2013 syllabus and must be achieved by 
students, including in Mathematics (Mer-
cier & Lubart, 2021). Students must have 
creative thinking skills to express ideas 
and solve problems (Durmuşoğlu et al., 
2021). The ability to think creatively is a 
thought process to express new ideas, 

see things from new perspectives, and 
form new combinations of two or more 
previously learned concepts to solve a 
problem from a different perspective. 

The problem of the low ability of 
children's creative thinking is due to the 
learning model, which is still teacher-
centered, using the lecture method 
(Masfingatin et al., 2020; Novianto et al., 
2020), so students tend to be passive in 
learning. This causes a lack of trust and 
confidence in students. Students tend 
not to be confident in giving opinions and 
lack confidence in answers to questions 
given by the teacher. 

MAN 2 Malang City is one of the 
madrasas continuing to innovate in 
teaching and learning activities as a re-
sponse to educational developments. 
Learning media has been used in almost 
all teaching and learning activities in each 
subject. However, problems still arise, 
namely the ability to think creatively and 
students' self-efficacy. Based on the pre-
test results in students' mathematics 
learning, it was found that the problem 
was that students' creativity in working 
on math problems was still lacking, as in 
Figure 1.  
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Figure 1. Students’ Pre-test Results 

 
In addition to self-efficacy, most 

students are still less active and less con-
fident in expressing their opinions in 
mathematics. When interviewed, the 
teacher gave a quiz. Some students stat-
ed that they had done it but did not want 
to voluntarily present the results of their 
work because they were unsure of the 
answers and sometimes even saw their 
friends' work. 

The students' activity problem in 
learning and confidence in solving math 
problems and conveying ideas is a prob-
lem in the cognitive domain. The attitude 
domain must also be considered to sup-
port student success in learning mathe-
matics. Self-efficacy must be considered 
(Alqurashi, 2016). (Bandura, 1997) self-
efficacy affects how a person thinks, 
feels, motivates, and acts. Students with 
high self-efficacy tend to make more sig-
nificant efforts to achieve learning 
achievement. Students who are not con-
fident in their abilities will hinder their 
learning process. When given an assign-
ment, they will experience problems 
when completing it and when given the 

opportunity to express their opinion, they 
hesitate to express their opinion. Stu-
dents who have high self-confidence can 
think creatively and believe that they are 
able to solve the problems they face. 

Efforts to increase the self-efficacy 
and creative thinking abilities of students 
who master skills in mathematics can be 
made by improving the learning process. 
Interactive, learning mathematics with 
fun helps improve students' creative 
thinking and mathematical self-efficacy. 
One applicable learning model is prob-
lem-based learning, but the use of learn-
ing models alone is insufficient and not 
optimal, so learning media needed that 
help students and can support the im-
plementation of Problem-Based Learning 
(PBL). 

The benefits of PBL in developing 
mathematical creative thinking skills are 
supported by previous research (Dewi & 
Harjono, 2021), showing that the PBL 
model is more effective in increasing 
mathematical creative thinking skills 
than the Problem Solving (PS) model. 
Research has shown that applying prob-
lem-based learning methods can improve 
students' creative and creative thinking 
skills; consistent with the re-
search (Maskur et al., 2020), the PBL 
model can influence mathematical crea-
tive thinking abilities using an open-
ended approach. 

The importance of self-efficacy in 
learning is supported by previous re-
search (Farochmah & Leonard, 2021), 
showing a positive effect of self-efficacy 
on mathematics learning in intermediate-
level students. Research conducted by 
(Rangkuti et al., 2021) shows a significant 
positive effect of self-efficacy on mathe-
matics learning outcomes. Meanwhile, 
research (Adha & Rahaju, 2020) states 
that self-efficacy influences students' 
learning outcomes in mathematics. 

Research on the impact of prob-
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lem-based learning with video animation 
on students' creative thinking abilities 
and self-efficacy has not been found. Re-
search (Dewi & Harjono, 2021; Maskur et 
al., 2020) examines the application of 
PBL to mathematical creative thinking 
skills, while (Kardoyo et al., 2020) exam-
ines the application of PBL to creative 
and creative thinking abilities. As for re-
search on the application of PBL associ-
ated with student self-efficacy, it has 
been carried out by (Ernawati, 2020; Sa-
riningsih & Purwasih, 2017; Sujarwo, 
2020; Wiratmaja et al., 2014) stated that 
problem-based learning can increase 
student self-efficacy. At the same time, 
research on the application of PBL assist-
ed by learning media (question cards) has 
been carried out by (Ratnawati et al., 
2020). This states that problem-based 
learning is more effective when support-
ed by instructional media designed to 
help students understand the material. 
Research conducted by (Aminy et al., 
2021) revealed that students' mathemat-
ical creative thinking increased with a 
problem-based learning model based on 
Geogebra. However, in research (Aminy 
et al., 2021), GeoGebra can only be ap-
plied to certain materials. Therefore, the 
research chosen chooses animated vide-
os that can be applied to all mathematics 
material by combining variables in previ-
ous research, namely Problem-Based 
learning, creative thinking skills, and stu-
dent self-efficacy as a differentiator from 
previous research. So research on the Ef-
fect of Problem-Based Learning assisted 
by animated videos on students' self-
efficacy and creative thinking abilities is 
essential to research. 

Therefore, two formulation prob-
lems will be analyzed: students' self-
efficacy and creative thinking abilities in 
applying video-assisted problem-based 
learning outperform students taught by 
traditional methods. 
 

METHODS 

Quantitative research is used in this study 
with the Quasi Experiment method 
(Pseudo-Experiment). The population in 
this study were students of class XII MAN 
2 Malang City. The population selection 
was based on the reason that the stu-
dents' mathematics year-end assessment 
(PAT) scores at school were still low. This 
can be seen from the 2021/2022 school 
year results. A non-equivalent control 
group design was used in this study. 
Therefore, two classes were sampled. 
Class XII IPA 2 with a total of 34 students 
as an experimental class taught by video-
assisted PBL, and class XII IPA 1 with 30 
students in the character of control class 
taught by conventional and typical 
methods. The researcher selected two 
classes randomly using a targeted ran-
dom sampling technique. In this study, 
the independent variable was video-
assisted PBL, while self-efficacy and crea-
tive thinking ability were the dependent 
variables. The learning process lasted for 
three meetings. Data was collected from 
the pre-test and post-test results of stu-
dents' self-efficacy and creative thinking 
abilities. 

Self-efficacy data was collected 
from a questionnaire consisting of 20 
questions adopted from Rangkuti et al., 
(2021). There are three dimensions, 
namely (a) level dimension, (b) strength, 
and (c) generality—a questionnaire with 
20 questions consisting of 12 positive 
questions and 8 negative questions. Tests 
for students' creative thinking abilities 
related to three-dimensional material in 
compulsory mathematics for class XII 
SMA/MA consist of 3 essay questions 
adapted from (Qomariyah & Darmayanti, 
2023), which has a valid value with high 
criteria for all questions and a reliability 
value of 0.743. The preparation of these 
questions is adjusted to indicators of cre-
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ative thinking skills adapted. Indicators of 
the ability to think creatively are (a) flu-
ency, (b) Elaboration, (c) Flexibility, and 
(d) Originality. 

Descriptive statistics and inferential 
statistics are data analysis techniques 
used in this study. Descriptive analysis of 
the pre-test and post-test data begins 
with the relative frequency distribution 
and then uses descriptive statistical ta-
bles. The relative frequency distribution 
of the creative thinking data is used to 
find the difference between the post-test 
and pre-test percentage scores. Thus, the 
significant improvement percentage of 
the progress can be noticed. The self-
efficacy data is used to check the effect 
of self-efficacy when learning mathemat-
ics. The phase of inference statistical 
analysis of pre-test data begins with tests 
for normality, uniformity, and average 
similarity. The following inferential statis-
tical analysis for confirming increases us-
ing N-gain data begins with N-gain dif-
ference tests analysis, N-gain value crite-
rion tests, and effect size tests. 

An analysis of the N-gain effect size 
test was used to see how significant the 
differences in the effects of self-efficacy 
and creative thinking skills were between 
the two classes. The formula that can be 
applied for the effect size of test criteria 
and the effect size is shown below: 

 

𝑑 =
< 𝑔 >𝑠𝑏𝑙 −< 𝑔 >𝑟

< 𝑆𝐷 >
 

 
To calculate using the formula 

above, the author provides some infor-
mation related to the terms and symbols 
in question. This information is like the 
symbol 𝑑 (to indicate the effect size), 

then for <𝑔>sbl is the average value of N-
gain in the experimental class. Further-
more, <𝑔>r is used for the average N-gain 
value in the control class, and the last 
symbol <𝑆𝐷> is the average value of the 
standard deviation. 

 
Table 1. Criteria for the effect size tests 

Effect Size size Interpretation 

𝑑 ~0.80 Large dominant 
𝑑 ~0.50 Medium Less dominant  
𝑑 ~0.20 Small Not dominant 

Note. 𝑑 = effect size value, adapted from “Plain and 
Simple Statistics” by Sherri L. Jackson, 2014. 

 
An analysis of the criteria for the N-

gain score was conducted to determine 
how effective PBL assisted by video ani-
mation is used for self-efficacy and crea-
tive thinking skills. The table below 
shows the formulas for determining the 
N-Reinforcement value and N-
Reinforcement score criteria: 

 

𝑁 − 𝑔𝑎𝑖𝑛 =
𝑝𝑜𝑠𝑡𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒 − 𝑝𝑟𝑒𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒

𝑖𝑑𝑒𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 − 𝑝𝑟𝑒𝑡𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒
 

 
Table 2. Normalized Gain value criteria 

N-gain Score Size Interpretation 

𝑔 ≥ 0.7 High Point Very Efficient 

0.3 ≤ 𝑔 < 0.7 Moderate Efficient 

𝑔 < 0.3 Low Point Less Efficient 
Note: g = normalized gain-value, adapted from "Ana-
lyzing Change/Gain Score" by Richard R. Hake, 1997.- 

 
Researchers have tried to adjust the 

experimental and control classes, but alt-
hough the two groups have relatively 
similar mean pre-test scores, there are 
still weaknesses. Researchers cannot 
form classes by taking random samples 
from parallel classes because it interferes 
with the class.  
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Table 3. Relative Frequency Distribution of Creative Thinking 

Indicator Creative 
Thinking 

Control Experiment 

Pre-test Postest Pre-test Postest 

Less Op-
timal 

good 
Less Op-

timal 
good 

Less Op-
timalll 

good 
Less Op-

timal 
good 

Fluency 80% 20% 60% 40% 70% 30% 60% 40% 
Elaboration 75% 25% 65% 35% 70% 30% 62% 38% 

Flexibility 78% 22% 70% 30% 72% 28% 70% 30% 
Originality 86% 14% 80% 20% 82% 18% 76% 34% 

 

Researchers also do not allow con-
trol over student circumstances outside 
of research. For example, students may 
not attend math classes outside their 
scheduled classes. Interaction with other 
teachers, groups of mathematics classes 
outside of school hours, tutoring, etc., 
may affect the learning outcomes they 
achieve. In terms of analysis, quantitative 
methods are analyzed with inferential 
statistics, i.e., average or overall analysis, 
making it challenging to observe deeper 
states and signs. The researcher intends 
to explain the actual situation and condi-
tion through descriptive statistics. How-
ever, the researcher still could not explain 
the situation representing the sample 
individually and as a whole. 

 
RESULTS AND DISCUSSION 

Results 

Creative Thinking Ability 

Table 3 shows the relative frequency per-
centage of each class and metric data 
collection. The control class increased the 
fluency index of teaching by 20%, the so-
phistication index by 10%, and the flexi-
bility index by 8%. The uniqueness index 
increased by 4%. The experimental class 
increased the fluency index of teaching 
by 10%, the elaboration index by 8%, and 
the flexibility index by 2%. 16% increase 
in originality index. It can be seen that 
the percentage of improvement in crea-
tive thinking ability in the experimental 
class taught with Problem-Based Learning 

assisted by animated videos is greater 
than that of the control class. It shows 
that the creative thinking ability of stu-
dents taught with Problem-Based Learn-
ing assisted by animated videos is better 
than those taught conventionally. 

Data on pre-test scores for creative 
thinking abilities analyzed using descrip-
tive statistics showed that the two clas-
ses had almost the same or not many dif-
ferent averages and variances. In con-
trast, in the post-test data, after being 
taught with Problem-Based Learning as-
sisted by animated videos, the experi-
mental class experienced an average in-
crease. The average ability to think crea-
tively is higher than the control class. The 
results are shown in Table 4. 

 
Table 4. Descriptive Statistical Analysis 

Pre-test 
 N Means SD 

Control 30 63,21 1,533 
Experiment 34 63.95 1,419 

Post-test 
 N Means SD 

Control 30 70,84 1,947 
Experiment 34 78,37 1,844 

 
The gains in creative thinking skills 

obtained based on the descriptive statis-
tics described above should be analyzed 
further by performing statistical tests to 
determine differences in significant im-
provements. Normality testing of pretest 
data was performed using the Shapiro-
Wilk statistical test. The control class sta-
tistic was sig 0.993 > 0.05, and the exper-
imental class statistic was 0.941, so H0 is 
accepted. From this, we can conclude 
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that the pre-test data are normally dis-
tributed. The Levene Statistic test is the 
statistical test used to test the homoge-
neity of the pre-test data. The signifi-
cance Levene Statistic value for the pre-
test is 0.377 > 0.05, and for the post-test, 
0.740 > 0.05; the value of the two variants 
of the data are homogeneous. 

Mean similarity tests were analyzed 
using statistical t-tests for pre-test sig = 
0.988 and post-test sig = 0.002 for identi-
cal variants. There is no significant differ-
ence in creative thinking ability before 
receiving treatment and increasing after 
teaching Problem-Based Learning assist-
ed by animated videos between students 
in the experimental and control classes. 

The analyzed N-gain (normalized 
gain) mathematical creative thinking 
skills data was sig = 0.003 < 0.005, which 
rejects H0. This demonstrates that the 
creative thinking skills taught by students 
using a problem-based learning model 
supported by video animation have im-
proved significantly and outperformed 
traditional students. 

 
Self-Efficacy in Mathematics Learning 

Post-test data shown in table 5, mathe-
matics learning self-efficacy trends in the 
control class did not outperform the ex-
perimental class taught with problem-
based learning using video animation. 
The percentage difference in learned 
self-efficacy before and after the math-
ematics test. The control class is smaller 
than that in the experimental class, and 
there is a percentage increase in the self-

efficacy frequency after the test. Learn-
ing in mathematics learning is after ap-
plication to two different classes. 

This indicates that students in prac-
tical classes taught problem-based learn-
ing are more likely to learn mathematics 
self-efficacy than traditional methods.  
Pre-test data from descriptive analyzes 
of learning self-efficacy in mathematics 
questionnaires for both grades had simi-
lar or little difference in mean and vari-
ance, whereas post-test data showed av-
erage student self-efficacy. Mathematics 
learning differs between the two classes, 
as shown in Table 6. 

 

Table 6. Descriptive Statistical Analysis 

Pre-test 
 N Means SD 

Control 30 53,21 1,955 
Experiment 34 56.95 1,957 

Post-test 
 N Means SD 

Control 30 60,84 1,857 
Experiment 34 68.97 1,486 

 
Additionally, an inference statistical 

data analysis is performed, and the self-
efficacy learning mathematics pretest 
data are analyzed with nonparametric 
statistics as they are on an ordinal scale 
beginning from the mean similarity of the 
pre-test data. 

The gains in self-efficacy obtained 
based on the descriptive statistics de-
scribed above should be analyzed further 
by performing statistical tests to deter-
mine differences in significant improve-
ments. Normality testing of pre-test data 
was performed using the Shapiro-Wilk 
statistical test. The control class statistic 

Table 5. Relative Frequency Distribution of Self-Efficacy 

Self-efficacy Indi-
cator 

Control Experiment 

Pre-test Postest Pre-test Postest 

Less Op-
timal 

good 
Less Op-

timal 
good 

Less Op-
timal 

good 
Less Op-

timal 
good 

Levels 73% 27% 61% 39% 68% 32% 61% 39% 
strength 76% 24% 65% 35% 70% 30% 61% 39% 

generality 77% 23% 72% 28% 71% 29% 68% 32% 
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was significance = 0.106 > 0.05, and the 
experimental class statistic was 0.160 
with significance = 0.095 > 0. 05, so H0 is 
accepted. From this, we can conclude 
that the pre-test data are normally dis-
tributed. The Levene Statistic test is the 
statistical test used to test the homoge-
neity of the pre-test data. The signifi-
cance Levene Statistic value for the pre-
test is 0,509 > 0.05, and for post-tes, 
0.085 > 0.05, which means the value of 
two variants of the data are homogene-
ous. 

Mean similarity tests were analyzed 
using statistical t-tests for pre-test sig = 
0.795 and post-test sig = 0.001 for identi-
cal variants. There is no significant differ-
ence in self-efficacy before receiving 
treatment and increasing after teaching 
Problem-Based Learning assisted by an-
imated videos between students in the 
experimental and control classes. 

The N-gain (normalized gain) self-
efficacy data analyzed was sig = 0.014 < 
0.005, which rejects H0. This demon-
strates that the students' self-efficacy 
using the problem-based learning model 
supported by video animation has im-
proved significantly and outperformed 
traditional students. 

 

Discussion 

Findings Statistically Analyzed Show In-
fluence Students' Creative Thinking Skills 
and Self-Efficacy Conferred by Video-
Assisted Animation Problem-Based 
Learning Models. These two variables 
have a significant influence. The effec-
tiveness of the problem-based learning 
model assisted by video animation is 
moderate for each variable. 

In the group of students who ap-
plied problem-based learning assisted by 
video animation, there was a significant 
increase in creative thinking skills, which 
was better than in the group of students 

who applied conventional learning. So, 
there is a significant difference in the in-
crease in the ability to think creatively 
between the experimental and control 
classes due to the application of the 
learning model. Problem-based learning 
assisted by animated videos is more ef-
fective and influences creative thinking 
skills than conventional learning models. 
Similarly, for the self-efficacy learning 
variable, students taught with a problem-
based learning method using video ani-
mation showed increased self-efficacy 
learning compared to those taught with a 
conventional method. A significant dif-
ference is seen in, obtained, a significant 
difference in influence between the two 
classes. The problem-based learning 
model assisted by video animation is 
more influential in self-efficacy learning 
than conventional learning models. 

Increase self-efficacy and creative 
thinking with an anime video assisted-
problem-based learning model. At each 
stage of an animated video-assisted 
problem-based learning model, students 
must complete complex tasks, possess 
strong beliefs, and be able to perform a 
variety of tasks simultaneously. Applying 
this model allows students to think flu-
ently, sophisticatedly, flexibly, and origi-
nally. 

In the first stage, organizing stu-
dents on problems, teachers inform 
learning goals, explain necessary logisti-
cal requirements, and motivate students 
to participate in problem-solving activi-
ties (Almulla, 2020; Arnidha & Fatahillah, 
2021; Maxwell, 2020; Prayogi & Asy’ari, 
2013; Zhao et al., 2020). In this case, the 
teacher's importance of self-motivated 
self-efficacy can increase students' confi-
dence in completing complex tasks 
(Semilarski et al., 2021). Also, describing 
logistical needs requires thinking crea-
tively about the elaboration indicator in 
detail and the information provided 
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(Kardoyo et al., 2020; Rudibyani, 2019; 
Rusijono et al., 2020; Wicahyono et al., 
2018). Not only that, in organizing prob-
lems, students are expected to be able to 
formulate ideas, answers, or statements 
from different perspectives. Figure 2 is a 
form of the problem presented in the an-
imated video, where the problem is de-
signed to be able to organize students so 
they can have the ability to provide dif-
ferent ideas. 

 

 
Figure 2. Organizing problem students to different 

ideas 

 
In the second stage, Organizing 

what students learn in this activity is 
learning with animated videos that can 
increase students' interest in learning, 
and students can survive in learning situ-
ations that they consider difficult be-
cause the context in the video is different 
from what they experienced before or 
can also be called new knowledge. With 
this new thing, creative abilities on the 
elaboration indicator increase because it 
stimulates broad thinking to solve exist-
ing problems. Figure 3 is a form of ques-
tions or problems presented in the ani-
mated video, where these problems are 
designed by presenting contextual prob-
lems. Contextual problems can help 
stimulate students' creative thinking 
skills to solve problems when faced with 
problems in the real world. 

 

 
Figure 3. Presentation of Contextual Problems in 

Stimulating Creative Thinking Skills 

 
Furthermore, the problems pre-

sented in the video also have another 
purpose. Presentation of contextual 
problems in stimulating creative thinking 
skills can also provide different ideas with 
fluency and originality (Bulu & Tanggur, 
2021; Oktavia & Ridlo, 2020; Sanders, 
2016). 

In the third stage, independent and 
group investigations in this learning ac-
tivity, students are encouraged to collab-
orate with their group mates (Semilarski 
et al., 2021). In this activity, it is essential 
to share several tasks according to the 
ability of its members (level) (Alfares, 
2021; Rustan & Bahru, 2018; Zorlu & Zor-
lu, 2021). Gather information from the 
material and discuss it with the group 
(Farochmah & Leonard, 2021). 

 

 
Figure 4. Group Discussion Activities 

 

Discussion activities with groups as 
presented in Figure 5, where these activi-
ties are contained in the video. The 
teacher gives instructions in the video for 
all students to discuss with their respec-
tive groups. Discussion activities can be 
in the form of activities when the teacher 
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gives a problem. A selected member 
from each group presented the group 
discussion results in front of the class and 
then responded to the other groups. This 
discussion activity can produce different 
ideas (flexibility) (Hasanah et al., 2023; 
Priangga, 2021; Rizal et al., 2020). In ad-
dition, discussion activities in the video 
and those carried out by students directly 
when given problems can help students 
solve problems and find solutions. There-
fore, it is expected that students will be 
able to complete the task (general) and 
provide their answers using the solutions 
obtained in the discussion activity (de 
Lima et al., 2019; Steinbauer et al., 2021; 
Vidyastuti et al., 2022). The fourth stage 
is developing and presenting student 
work (Silva et al., 2018). In these activi-
ties, students are expected to increase 
self-efficacy on self-confidence to pre-
sent themselves in front of the class. The 
hard work completed is also important to 
be presented even though it is beyond his 
ability (Fathiah Umriani, 2020). 

In the fifth stage, which is shown in 
Figure 5. 

 

 
Figure 5. Analysis and evaluation presentation of 

the contextual problem-solving process  

 
Figure 5, presented in the animated vid-
eo, a step-by-step format for analyzing 
and evaluating the problem-solving pro-
cess, the student can give different 
thoughts from others due to the stimula-
tion given to the learning (Ambarsari & 
Eliastuti, 2017; Masitoh & Fitriyani, 2018). 
The problem-solving stage can also de-
velop different answers from different 

angles. The problems give students many 
ways, solutions, and answers (Arnidha & 
Fatahillah, 2021; Dewi & Harjono, 2021; 
Prayogi & Asy’ari, 2013). 

Self-efficacy is very influential in 
problem-based learning assisted by video 
animation—the effect of this learning on 
self-efficacy when solving a given prob-
lem. Students with high self-efficacy can 
solve problems very well (Amalya et al., 
2021). PBL can potentially increase self-
efficacy because it is based on construc-
tivism; effective learning occurs when 
students reconstruct their knowledge 
through learning experiences (Masitoh & 
Fitriyani, 2018). Using innovative learning 
resources can also affect self-efficacy. 
One of the innovative learning resources 
in question is animated videos, as in this 
study. 

Constructivist learning can enhance 
creative thinking skills (Kardoyo et al., 
2020). One problem-learning model is 
problem-based learning. This is con-
sistent with research findings (Aminy et 
al., 2021) that the problem-based learn-
ing model supported by GeoGebra is 
highly effective in improving creative 
thinking skills. This research (Fathiah 
Umriani, 2020) is also reinforced by the 
presence of learning media used in prob-
lem-based learning models to improve 
students' creative thinking skills. 
 
Limitation 
 
The limitation of this study is that re-
searchers in managing classes are not 
very flexible because the class being re-
searched at this time is a class that al-
ready exists—limitations in selecting stu-
dents' abilities randomly. Students who 
have low abilities or are less skilled at 
speaking in group discussions to solve 
problems, these students are also less 
active in working with their friends. 
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Implication 
 
Using video-assisted PBL can help the 
teacher organize students with various 
characteristics in informing learning ob-
jectives and describing essential needs. 
So that students have a solid motivation 
to be actively involved in problem-solving 
activities in class to increase students' 
self-efficacy and creative thinking ability. 
 
CONCLUSION  

To conclude, by the findings, the impact 
of self-efficacy and creative thinking skills 
is significantly different for students who 
are better taught in problem-based learn-
ing with video animations than those 
who are not. N-Gain's values analysis in 
this study reveals that the increasing dif-
ferences in pre-test and post-test scores 
for practical classes are more significant 
than for the control class. Analysis of the 
N-gain value criteria shows that anima-
tion of the video-assisted problem-based 
learning model is more efficient than typ-
ical learning models. Thus, the effect of 
problem-based learning models support-
ed by animated videos on students' self-
efficacy and creative thinking ability is 
superior to traditional learning models.  

The recommendation from the re-
searcher for the readers and researchers 
is to develop a more focused worksheet. 
So that all indicators of creative thinking 
ability can achieve the minimum criteria, 
It is necessary to conduct further re-
search on using problem-based learning 
models assisted by video animation and 
whether they consistently increase the 
ability to think creatively, mathematical-
ly, and independently in mathematics 
learning. 

 
 
 
 

REFERENCES 

 Adha, S. M., & Rahaju, E. B. (2020). Profil Berpikir 
Reflektif Siswa SMA Dalam Memecahkan 
Masalah Matematika Ditinjau Dari Kecer-
dasan Logis-Matematis. Jurnal Penelitian 
Pendidikan Matematika dan Sains, 4(2), 61–
71. https://doi.org/10.26740/jppms.v4n2.p61-71 

Alfares, N. (2021). The Effect of Problem-Based 
Learning on Students’ Problem-Solving Self-
Efficacy through Blackboard System in High-
er Education. International Journal of Educa-
tion and Practice, 9(1), 185–200. 

Almulla, M. A. (2020). The Effectiveness of the 
Project-Based Learning (PBL) Approach to 
Engage Students in Learning. SAGE Open, 
10(3), 2158244020938702.  
https://doi.org/10.1177/2158244020938702 

Alqurashi, E. (2016). Self-Efficacy In Online Learn-
ing Environments: A Literature Review. Con-
temporary Issues in Education Research (CI-
ER), 9(1), 45–52.  
https://doi.org/10.19030/cier.v9i1.9549 

Amalya, C. P., Artika, W., Safrida, S., Nurmaliah, 
C., Muhibbuddin, M., & Syukri, M. (2021). 
Implementation of the Problem Base Learn-
ing Model combined with E-STEM Based 
Student Worksheets on Learning Outcomes 
and Self Efficacy on Environmental Pollution 
Materials. Jurnal Penelitian Pendidikan IPA, 7 
(SpecialIssue), 37–38.  
https://doi.org/10.29303/jppipa.v7iSpecialIssue.962 

Ambarsari, Y., & Eliastuti, M. (2017). Pembelajaran 
Penulisan Kalimat Majemuk dengan Self-
learning CD. Fon: Jurnal Pendidikan Bahasa 
Dan Sastra Indonesia, 11(2), 15 pages. 
https://doi.org/10.25134/fjpbsi.v11i2.715 

Aminy, M., Herizal, H., & Wulandari, W. (2021). 
Penerapan Model Problem Based Learning 
Berbantuan Geogebra Untuk Meningkatkan 
Kemampuan Berpikir Kreatif Matematis 
Siswa SNA Negeri 1 Muara Batu. Jurnal Pen-
didikan Matematika Malikussaleh, 1(1), 45-54. 
https://doi.org/10.29103/jpmm.v1i1.4390 

Arnidha, Y., & Fatahillah, F. (2021). Membentuk 
Karakter Logis, Kritis, Kreatif dan Inovatif da-
lam Pembelajaran Matematika Melalui Pen-
dekatan Saintifik. JURNAL e-DuMath, 7(1), 
35–41. https://doi.org/10.52657/je.v7i1.1359 

Aslamiah, A., Abbas, E. W., & Mutiani, M. (2021). 
21st-Century Skills and Social Studies Educa-
tion. The Innovation of Social Studies Journal, 
2(2), 82–92.  
https://doi.org/10.20527/iis.v2i2.3066 

Bandura, A. (1997). Self-Efficacy in Changing Socie-
ties. Cambridge University Press. 



72      Hasanah, N; Cholily, M.Y; Syaifuddin, M. The Effect of Problem-Based Learning Assisted … 

 

Blaique, L., Pinnington, A. H., Al-Malkawi, H.-A., & 
Aldabbas, H. (2022). The influence of per-
sonal skills development and coping self-
efficacy on the affective occupational com-
mitment of women in STEM fields. Equality, 
Diversity and Inclusion: An International Jour-
nal, ahead-of-print (ahead-of-print), 20 pag-
es. https://doi.org/10.1108/EDI-10-2021-0264 

Bulu, V. R., & Tanggur, F. (2021). The Effective-
ness of STEM-Based PjBL on Student’s Criti-
cal Thinking Skills and Collaborative Atti-
tude. Al-Jabar : Jurnal Pendidikan Matemat-
ika, 12(1), 219–228.  
https://doi.org/10.24042/ajpm.v12i1.8831 

Darmayanti, R., Sugianto, R., Baiduri, B., Choiru-
din, C., & Wawan, W. (2022). Digital comic 
learning media based on character values on 
students’ critical thinking in solving mathe-
matical problems in terms of learning styles. 
Al-Jabar : Jurnal Pendidikan Matematika, 
13(1), 49–66.  
https://doi.org/10.24042/ajpm.v13i1.11680 

de Lima, D. P. R., Gerosa, M. A., Conte, T. U., & de 
M. Netto, J. F. (2019). What to expect, and 
how to improve online discussion forums: 
The instructors’ perspective. Journal of Inter-
net Services and Applications, 10(1), 1-15. 
https://doi.org/10.1186/s13174-019-0120-0 

Dewi, W. I., & Harjono, N. (2021). Efektivitas Mod-
el Pembelajaran Problem Solving dan Prob-
lem Based Learning (PBL) Ditinjau dari Ke-
mampuan Berpikir Kreatif Matematis Siswa 
Kelas 5 Sekolah Dasar. Jurnal Cendekia : 
Jurnal Pendidikan Matematika, 5(3), 2678-
2689. 
https://doi.org/10.31004/cendekia.v5i3.943 

Durmuşoğlu, M., Osanmaz, M., & Koca, Ö. (2021). 
Erken Çocukluk Eğitiminde Yaratici Program. 
Milli Eğitim Dergisi, 50(230), 75–94.  
https://doi.org/10.37669/milliegitim.682732 

Ernawati, E. (2020). Pengaruh Pembelajaran Prob-
lem Based Learning Terhadap Kemampuan 
Komunikasi dan Self Efficacy Matematis 
Siswa. Jurnal Pembelajaran Dan Matematika 
Sigma (Jpms), 6(2), 62–71.  
https://doi.org/10.36987/jpms.v6i2.1851 

Farochmah, E. S. N., & Leonard, L. (2021). Analisis 
Prestasi Belajar Matematika Ditinjau Dari Ef-
ikasi Diri Siswa. EDU-MAT: Jurnal Pendidikan 
Matematika, 9(1), 99–108.  
https://doi.org/10.20527/edumat.v9i1.8831 

Fathiah Umriani, S. (2020). Analysis and Design of 
Mathematics Student Worksheets Based on 
PBL Learning Models to Improve Creative 
Thinking. International Journal of Advanced 
Science and Technology, 29(7s), 226–237. 

Ghani, R. A., Lah, H. A., Mat, R., Rahman, M. N. 
A., Sulaiman, I., & Mustafa, W. A. (2020). Ear-
ly Childhood Degree Students as Digital 
Software Designers Based on 21st-Century 
Learning Skills. Journal of Physics: Conference 
Series, 1529(4), 042047. H 
ttps://doi.org/10.1088/1742-6596/1529/4/042047 

Hasanah, N., Inganah, S., & Maryanto, B. P. A. 
(2023). Learning in the 21st Century Educa-
tion Era: Problems of Mathematics Teachers 
in the Use of Information and Communica-
tion Technology-Based Media. JEMS: Jurnal 
Edukasi Matematika Dan Sains, 11(1), 275–
285. 
https://doi.org/10.25273/jems.v11i1.14734 

Hussin, H., Jiea, P. Y., Rosly, R. N. R., & Omar, S. 
R. (2019). Integrated 21st Century Science, 
Technology, Engineering, Mathematics 
(STEM) Education Through Robotics Project-
Based Learning. Humanities & Social Sciences 
Reviews, 7(2), 204–211.  
https://doi.org/10.18510/hssr.2019.7222 

Karatas, K., & Arpaci, I. (2021). The Role of Self-
directed Learning, Metacognition, and 21st 
Century Skills Predicting the Readiness for 
Online Learning. Contemporary Educational 
Technology, 13(3), ep300.  
https://doi.org/10.30935/cedtech/10786 

Kardoyo, Nurkhin, A., Muhsin, & Pramusinto, H. 
(2020). Problem-based learning strategy: Its 
impact on students’ critical and creative 
thinking skills. European Journal of Educa-
tional Research, 9(3), 1141–1150.  
https://doi.org/10.12973/EU-JER.9.3.1141 

Kim, S., Raza, M., & Seidman, E. (2019). Improving 
21st-Century Teaching Skills: The Key to Effec-
tive 21st-Century Learners.  
https://doi.org/10.1177/1745499919829214 

Laar, E. van, Deursen, A. J. A. M. van, Dijk, J. A. G. 
M. van, & Haan, J. de. (2017). The relation be-
tween 21st-century skills and digital skills: A 
systematic literature review. Computers in 
Human Behavior, 72, 577–588.  
https://doi.org/10.1016/j.chb.2017.03.010 

Masfingatin, T., Murtafiah, W., & Maharani, S. 
(2020). Exploration of Creative Mathematical 
Reasoning in Solving Geometric Problems. 
Jurnal Pendidikan Matematika, 14(2), 155–
168.  
https://doi.org/10.22342/jpm.14.2.7654.155-168 

Masitoh, L., & Fitriyani, H. (2018). Improving stu-
dents’ mathematics self-efficacy through 
problem based learning. Malikussaleh Journal 
of Mathematics Learning (MJML), 1(1), 26–30. 
https://doi.org/10.29103/mjml.v1i1.679 

Maskur, R., Sumarno, Rahmawati, Y., Pradana, K., 
Syazali, M., Septian, A., & Palupi, E. K. 



Kreano, 14(1) (2023): 61-74      73 
 

 

(2020). The effectiveness of problem based 
learning and aptitude treatment interaction 
in improving mathematical creative thinking 
skills on curriculum 2013. European Journal of 
Educational Research, 9(1), 375-383. 
https://doi.org/10.12973/eu-jer.9.1.375 

Maxwell, B. R. (2020). Problem-Based Learning 
(PBL) in a Grade 11 World History Class: Tri-
als, Tribulations, and Triumphs. Journal of 
Problem-Based Learning, 7(1), 11–20. 
https://doi.org/10.24313/jpbl.2020.00248 

Mercier, M., & Lubart, T. (2021). The effects of 
board games on creative potential. The Jour-
nal of Creative Behavior, 55(3), 875–885. 
https://doi.org/10.1002/jocb.494 

Novianto, A., Marsigit, Sugito, & Rudyanto, H. E. 
(2020). Creative Thinking Ability Based On 
Mathematical Skills Of Elementary School 
Students. International Journal of Scientific & 
Technology Research, 9(1), 787–790. 

Oktavia, Z., & Ridlo, S. (2020). Critical Thinking 
Skills Reviewed from Communication Skills 
of the Primary School Students in STEM-
Based Project-Based Learning Model. Journal 
of Primary Education, 9(3), 311–320. 
https://doi.org/10.15294/jpe.v9i3.27573 

Peters-burton, E. E., & Stehle, S. M. (2019). Devel-
oping student 21 st Century skills in selected 
exemplary inclusive STEM high schools. In-
ternational Journal of STEM Education, 1, 1–
15. 

Prayogi, S., & Asy’ari, M. (2013). Implementasi 
Model PBL (Problem Based Learning) Untuk 
Meningkatkan Hasil Belajar dan Kemampuan 
Berpikir Kritis Siswa. Prisma Sains : Jurnal 
Pengkajian Ilmu dan Pembelajaran Matemat-
ika dan IPA IKIP Mataram, 1(1), 80–88. 
https://doi.org/10.33394/j-ps.v1i1.521 

Priangga, Y. S. (2021). Pengembangan Media 
Pembelajaran Berbasis Aplikasi Smartphone 
Untuk Memfasilitasi Kemampuan Berpikir 
Kreatif Matematis Siswa. Jurnal Cendekia : 
Jurnal Pendidikan Matematika, 5(2), 1116–
1126. 
https://doi.org/10.31004/cendekia.v5i2.599 

Qomariyah, S., & Darmayanti, R. (2023). Devel-
opment of High School Students’ Mathemat-
ical Reasoning Ability Instruments on Three 
Dimension Material. JEMS: Jurnal Edukasi 
Matematika Dan Sains, 11(1), 249–260. 
https://doi.org/10.25273/jems.v11i1.14705 

Rangkuti, N., Turmudi, T., & Abdussakir, A. (2021). 
Pengaruh Efikasi Diri dan Motivasi Belajar 
terhadap Hasil Belajar Matematika Siswa 
Sekolah Dasar. Ideas: Jurnal Pendidikan, So-

sial, Dan Budaya, 7(3), 283-292. 
https://doi.org/10.32884/ideas.v7i3.415 

Ratnawati, D., Handayani, I., & Hadi, W. (2020). 
Pengaruh Model Pembelajaran Pbl Berbantu 
Question Card Terhadap Kemampuan Ber-
pikir Kritis Matematis Siswa SMP. Edumati-
ca : Jurnal Pendidikan Matematika, 10(01), 44-
51. 
https://doi.org/10.22437/edumatica.v10i01.7683 

Rizal, S., Munawir, M., Sulistyawati, U. S., & Jamil, 
M. (2020). Pengembangan Kemampuan Diri 
melalui Test Minat Bakat Siswa-Siswi SMK. 
ETHOS: Jurnal Penelitian dan Pengabdian 
kepada Masyarakat, 8(2), 300–304. 
https://doi.org/10.29313/ethos.v8i2.5927 

Rudibyani, R. B. (2019). Improving Students’ Crea-
tive Thinking Ability Through Problem Based 
Learning Models on Stoichiometric Materi-
als. Journal of Physics: Conference Series, 
1155, 012049. https://doi.org/10.1088/1742-
6596/1155/1/012049 

Rusijono, R., Jaedun, A., Kartowagiran, B., Ah-
man, A., Laliyo, L. A. R., & Mam, S. (2020). 
Developing the teacher’s social competency 
assessment instrument in the fourth indus-
trial revolution era. Jurnal Penelitian Dan 
Evaluasi Pendidikan, 24(2), 125–135. 
https://doi.org/10.21831/pep.v24i2.29482 

Rustan, E., & Bahru, M. S. (2018). Penguatan Self 
Confidence dalam Pembelajaran Matematika 
melalui Metode Suggestopedia. Al-
Khwarizmi : Jurnal Pendidikan Matematika 
dan Ilmu Pengetahuan Alam, 6(1), 1–14. 
https://doi.org/10.24256/jpmipa.v6i1.282 

Sanders, S. (2016). Critical and Creative Thinkers 
in Mathematics Classrooms. Journal of Stu-
dent Engagement: Education Matters, 6(1), 
19–27. 

Sariningsih, R., & Purwasih, R. (2017). Pembelaja-
ran Problem Based Learning Untuk Mening-
katkan Kemampuan Pemecahan Masalah 
Matematis Dan Self Efficacy Mahasiswa 
Calon Guru. JNPM (Jurnal Nasional Pendidi-
kan Matematika), 1(1), 163-177. 
https://doi.org/10.33603/jnpm.v1i1.275 

Semilarski, H., Soobard, R., & Rannikmäe, M. 
(2021). Promoting Students’ Perceived Self-
Efficacy towards 21st Century Skills through 
Everyday Life-Related Scenarios. Education 
Sciences, 11(10), 570, 18 pages.  
https://doi.org/10.3390/educsci11100570 

Setiyono, N. D. (2018). Tingkat Efikasi Diri Siswa 
Sekolah Menengah Pertama dan Implikasi 
Terhadap Penyusunan Topik-Topik Bimbingan 
Peningkatan Efikasi Diri (Studi Deskriptif Pada 
Siswa Kelas IX SMP Negeri 1 Yogyakarta Ta-



74      Hasanah, N; Cholily, M.Y; Syaifuddin, M. The Effect of Problem-Based Learning Assisted … 

 

hun ajaran 2017/2018) [DOCTORAL DISSER-
TATION] Sanata Dharma University. 

Silva, A. B. D., Bispo, A. C. K. de A., Rodriguez, D. 
G., & Vasquez, F. I. F. (2018). Problem-Based 
Learning: A Proposal for Structuring PBL and 
its Implications for Learning among Students 
in an Undergraduate Management Degree 
Program. Revista de Gestão, 25(2), 160–177. 
https://doi.org/10.1108/REGE-03-2018-030 

Steinbauer, G., Kandlhofer, M., Chklovski, T., 
Heintz, F., & Koenig, S. (2021). A Differenti-
ated Discussion About AI Education K-12. KI - 
Künstliche Intelligenz, 35(2), 131–137. 
https://doi.org/10.1007/s13218-021-00724-8 

Sujarwo, D. T. (2020). Pengaruh Problem Based 
Learning Terhadap Kemampuan Pemecahan 
Masalah Dan Self Efficacy Siswa Kelas Viii 
Smp Negeri 1 Patikraja. AlphaMath : Journal 
of Mathematics Education, 6(1), 46. 
https://doi.org/10.30595/alphamath.v6i1.7948 

Vidyastuti, A. N., Effendi, M. M., & Darmayanti, R. 
(2022). Aplikasi Tik-Tok: Pengembangan 
Media Pembelajaran Matematika Materi 
Barisan dan Deret Untuk Meningkatkan Min-
at Belajar Siswa SMA. Jurnal Math Educator 
Nusantara: Wahana Publikasi Karya Tulis 
Ilmiah di Bidang Pendidikan Matematika, 8(2), 
91–106. 
https://doi.org/10.29407/jmen.v8i2.18267 

Wicahyono, D. P., Asikin, M., & Suhito, S. (2018). 
Students’ Mathematical Creative Thinking 
Ability in Creative Problem Solving Learning 

based on Self-Esteem. Unnes Journal of 
Mathematics Education, 7(3), 203–209. 
https://doi.org/10.15294/ujme.v8i1.25263 

Wiratmaja, C., Sadia, M., & Suastra, M. (2014). 
Pengaruh Model Pembelajaran Berbasis Ma-
salah Terhadap Self-Efficacy Dan Emotional 
Intelligence Siswa SMA. Jurnal Pendidikan 
Dan Pembelajaran IPA Indonesia, 4(1), 11 
pages. 

Yuniendel, R. K. (2018). Kontribusi Soft Skill dan 
Hard Skill dalam Meningkatkan Profesional-
isme Guru Pendidikan Agama Islam di 
Sekolah dan Madrasah. Murabby: Jurnal Pen-
didikan Islam, 1(1), 48–59.  
https://doi.org/10.15548/mrb.v1i1.286 

Zhao, W., He, L., Deng, W., Zhu, J., Su, A., & 
Zhang, Y. (2020). The effectiveness of the 
combined problem-based learning (PBL) and 
case-based learning (CBL) teaching method 
in the clinical practical teaching of thyroid 
disease. BMC Medical Education, 20(381), 10 
Pages. https://doi.org/10.1186/s12909-020-
02306-y 

Zorlu, F., & Zorlu, Y. (2021). Investigation of The 
Relationship Between Preservice Science 
Teachers’ 21st Century Skills and Science 
Learning Self-Efficacy Beliefs with Structural 
Equation Model. Journal of Turkish Science 
Education, 18(1), 1–16. 

 

 

 


