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Abstract: The conventional learning process makes students easily bored during 
lessons, so their critical thinking skills and scientific creativity end up being low. 
Therefore, teachers need to create a learning model that’s engaging and can boost 
students’ motivation to learn, so their critical thinking skills and creativity improve as 
well. This study aims to find out how effective the Creative-Scientific Decision-Making 
Skills (CSDMS) model based on Articulate Storyline is in enhancing students' critical 
thinking skills and scientific creativity through science lessons. The research sample 
consisted of 28 students from SMP Negeri 3 Jorlang Hataran for a limited trial, and 56 
students for a broader trial (SMP Negeri 025 Siborutorop and SMP Negeri 2 Lima Puluh 
Pesisir). This study is a development research (R&D) using the ADDIE model. This 
study used a One Group Pre-test – Post-test design. The data analysis technique in this 
research was by comparing students' pre-test and post-test scores using normalized 
gain (n-gain). It was concluded that the CSDMS model is considered effective in 
improving students' critical thinking skills and scientific creativity. The study results 
showed that the average n-gain for critical thinking skills in the limited trial was 0.83, 
categorized as high, and in the wide trial it was 0.92, categorized as high. Meanwhile, 
the average scientific creativity of students in the limited trial was 0.71, categorized as 
high, and in the wide trial it was 0.73, categorized as high. It was concluded that the 
CSDMS model is considered effective in enhancing students' critical thinking skills and 
scientific creativity. The challenges faced in this research are limited time, an 
inadequate internet connection, and the e-module in using the Articulate Storyline 
application still needs some minor revisions.  
 
Keywords: Articulate Storyline; Creative-Scientific Decision-Making Skills Critical 
Thinking; Critical Thinking; Effectiveness; Scientific Creativity. 

  

Introduction  
 
Currently, the world is in the era of the 4.0 

revolution, and is even about to enter society 5.0, which 
fundamentally changes the way humans live (Boadu et 
al., 2025; Usman et al., 2023). This era is marked by the 
rapid development of technology, which brings changes 
to life systems such as the education system in Indonesia 
significantly (Siagian & Aprido, 2023). The era of the 4.0 

revolution also challenges the advancement of better 
education in the future (Manalu & Wilujeng, 2025). In 
facing this era, educators are required to have 
knowledge, attitudes, and skills in using technology, 
think critically, creatively, and be able to teach 
holistically (Sari et al., 2023). 

The quality standards of education in Indonesia 
will continue to develop over time (Rizki et al., 2021). 
The current development of education quality in 

https://doi.org/10.29303/jppipa.v12i7.15506
mailto:asister.siagian@uhnp.ac.id
https://doi.org/10.29303/jppipa.v12i7.15506


Jurnal Penelitian Pendidikan IPA (JPPIPA) Volume 12, Issue 7, 655-662 
 

656 

Indonesia is already heading towards higher-order 
thinking skills, often referred to as High Order Thinking 
(Putri et al., 2023). This development is influenced by 
global free competition that aims to produce 
professionals who are creative and capable of making 
decisions (Salhuteru et al., 2025a). The global free 
competition has opened up competition among 
professionals from all over the world (Rahardhian, 
2022). People who are less capable than others around 
the world will be pushed out of their positions, making 
this a global challenge for everyone (Rea et al., 2024). 
This global challenge has become a stimulus for the 
development of education in Indonesia to be oriented 
towards higher-order thinking. 

Higher-order thinking skills involve the ability to 
think and learn, so education is adjusted to meet the 
demands of facing challenges in local, national, and 
global life (Rukmana & Salirawati, 2024). Education 
should pay attention to thinking abilities to face the 
demands of the working world, the development of 
science, technology, and arts, as well as the dynamics of 
global developments (Alfisyahrani et al., 2025). These 
thinking skills can be trained, for example, by practicing 
critical thinking and scientific creativity (Salhuteru et al., 
2025b). Critical thinking skills and scientific creativity 
are very important to train in students so they can solve 
problems in real life (Jumanto et al., 2024). Critical 
thinking skills and scientific creativity have become 
something really important to practice because they can 
sharpen cognitive abilities and help solve real-life 
problems (Rizki et al., 2021). 

The emergence of the 4.0 revolution has encouraged 
education experts to integrate technology into learning, 
referred to as education 4.0 (Ferawati Burhanuddin & 
Pharmacista, 2023). This indicates that the use of 
technology in learning activities must become a concrete 
action at all levels of education (Köse, 2025). The use of 
technology in learning creates educators who use 
sophisticated learning media (George & Hovan George, 
2024). The rapid development and use of technology will 
result in the replacement of human roles in the 
workforce (Kumar et al., 2025). The technology from the 
industrial revolution 4.0 will replace 52.6 types of jobs 
that currently exist (Sah et al., 2024). Similarly, data from 
the U.S. Department of Labor predicts that in the future, 
as many as 65% of students will work in jobs that do not 
currently exist (Nurainia & Apriadi, 2025). Thus, 
education is expected to be able to produce graduates 
who are skilled, critical, creative, able to solve problems, 
and able to work using technology in the future (Reyes 
Domínguez et al., 2024). 

The era of the 4.0 revolution, alongside the use of 
technology, also requires high-level thinking skills, 
which are competencies in thinking and learning to face 
the challenges of changes in local, national, and global 

life (Ontiveros et al., 2025). These thinking competencies 
can be enhanced by training critical thinking skills and 
scientific creativity (Wibowo et al., 2024). Critical 
thinking skills are skills used logically and creatively to 
assess various information obtained with the aim of 
analyzing, evaluating, and ultimately reaching the 
correct conclusions (Fadillah et al., 2025). A person who 
has critical thinking will achieve higher learning 
outcomes compared to one with low skills (Wahyuni et 
al., 2019). This is because critical thinking is reasonable 
and reflective thinking that focuses on deciding what 
should be believed or done through observing, 
analyzing, synthesizing, and concluding according to 
the facts. A person who has critical thinking skills can be 
said to be able to use their mind to think at an abstract 
level, be open to everything, and be able to communicate 
effectively with others (Fernando Siagian, Muktar 
Panjaitan, Aprido Bernando Simamora, et al., n.d.). 

Likewise, scientific creativity is an ability that a 
person must have to think from different perspectives 
and bring their imagination to life in generating new 
ideas that are used to solve a problem (Syarifatul luthfia, 
2024). Creative thinking is also considered a very 
important skill that must be enhanced by all students to 
solve a problem (Arini et al., 2017). This is in line with 
Trianggono's (Trianggono, 2017) opinion, which states 
that creative thinking skills are the abilities a person 
must have to think from different perspectives and bring 
their imagination to life to generate new ideas used to 
solve a problem. Learning in the 21st century must be 
built with an educational vision that integrates 
technology to produce creative thinking ((Lorin W. 
Anderson, David R. Krathwohl-A Taxonomy for Learning 
Teaching and Assessing_ a Revision of Bloom`s Taxonomy of 
Educational Objetives-Longman (2001), n.d.)). 

Creativity is a substance that comes from useful 

new ideas (Widiana & Jampel, 2016). Creativity is 
creating, constructing, producing, generating, seeing the 
future, or the ability to analyze the needs of society and 
the ability to preserve nature (Mynbayeva et al., 2016). 
(Daly et al., n.d.)view creativity as one of the 'multiple 
intelligences'. According to (Fernando Siagian, Muktar 
Panjaitan, Aprido Simamora, et al., n.d.), creativity is 
intelligence that develops in children in the form of 
attitudes, habits, and actions in bringing forth something 
new and original. Without creativity, students will only 
learn in a narrow cognitive aspect. The creative aspect 
can explain abstract concepts, thereby allowing for 
broader mastery. 

Creative thinking is essentially a combination of 
logical thinking and divergent thinking based on 
intuition. Divergent thinking will produce many ideas, 
and the truth of that thinking will be determined by 
logical thinking. Creative thinking is synonymous with 
divergent thinking. There are four indicators of creative 
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thinking, namely: (1) fluency, which is the ability to 
generate many ideas; (2) flexibility, which is the ability 
to produce varied ideas or methods; (3) originality, 
which is the ability to produce new ideas that did not 
exist before; (4) elaboration, which is the ability to 
develop or add ideas so that more detailed and thorough 
ideas are produced (Tamrin et al., 2025). Humans who 
are able to present many ideas or concepts in solving a 
problem are engaging in creative thinking. 

The era of the 4.0 revolution also emphasizes that in 
the learning process, a vision of educating must be 
developed by integrating technology to produce critical 
and creative thinking (Ferdianto et al., 2025). One of the 
technologies that fosters critical and creative thinking is 
by using Articulate Storyline (Cırıt & Aydemir, 2023). 
Articulate Storyline is software that functions as a 
communication or presentation medium with complete 
features like Flash, allowing the creation of animations 
in learning (Jumadi et al., 2021). Therefore, the 
implementation of Articulate Storyline is a technology 
that helps bridge the gap between the real world and the 
virtual world in applying the learning approach. 

Research related to critical thinking and scientific 
creativity has actually been increasing from year to year 
(Khoiri et al., 2023; Tamrin et al., 2025). Nevertheless, the 
tendency of achieving critical thinking and creativity 
among Indonesian students based on the results of the 
2022 Program for International Student Assessment 
(PISA) places Indonesia at rank 69 or the 12th lowest 
position with a score of 1,108 (Dewi et al., 2025). The 
reality in the field shows that students' critical thinking 
and creativity are still considered very low (Mustaqim et 
al., 2024). As many as 90.5% of students have difficulty 
applying critical thinking skills to solve problems, and 
similarly, in terms of creativity, 86.25% of students have 
difficulty using science knowledge to improve product 
quality, especially in designing products creatively 
(Fongkanta & Buakanok, 2024). Based on the 
preliminary study conducted at the junior high school 
level, particularly in Pematangsiantar, the average 
critical thinking skills of students at a moderate level 
category were 28.47%, with the rest in the low-level 
category. Likewise, for students' scientific creativity, 
26.80% were at the moderate level category, and the rest 
were in the low category. 

The use of learning models is a solution for 
improving students' critical and creative thinking skills. 
The learning models that are currently widely used are 
the PBL and PjBL models (A. F. Siagian et al., 2022, 2023). 
These PBL and PjBL models can boost students' interest 
in learning, making them more active in lessons, which 
in turn increases their critical and creative thinking 
(Panjaitan et al., 2025). The same goes for teachers; by 
applying PBL and PjBL models, teachers can explore 
more knowledge to share with their students (G. Siagian 

et al., n.d.). However, the PBL model has some 
weaknesses, namely: it provides less feedback in 
learning, so the role of students is not maximized, it is 
less connected to the essence of contemporary science 
and its applications, and also less helpful in fostering 
students' critical and creative scientific thinking for 
generating new ideas (Al-Said et al., 2024; Panjaitan & 
Siagian, 2020). Similarly, the PjBL model has 
weaknesses: students will only master a specific topic, 
and the learning is less meaningful, where students 
become less motivated if faced with a complicated 
project (Darmawansah & Puspitasari, 2024; Syahfitri & 
Muntahanah, 2024). 

Based on technological developments in the era of 
the 4.0 revolution, students must be exposed to 
technology (Mubarok et al., 2023). One technology used 
is Articulate Storyline, a multimedia technology 
application that has the capability to describe an object 
where visualization is not only seen from one 
perspective but from all angles because it has three 
dimensions and still takes into account the physical 
properties (Kuncoro et al., 2025). Similarly, learning 
models should be developed based on a model with 
syntax that intentionally enhances students' critical 
thinking and creativity skills. The Creative-Scientific 
Decision-Making Skills (CSDMS) science learning model 
based on Articulate Storyline is one such model that 
intentionally boosts students' critical thinking and 
creativity. 

This study aims to produce an effective Creative-
Scientific Decision-Making Skills (CSDMS) learning 
model that can be used to train students' critical thinking 
and creativity skills. The model referred to is the 
Creative-Scientific Decision-Making Skills (CSDMS) 
model. The researcher developed the CSDMS model 
based on theoretical studies and empirical evidence 
from the PBL learning model and the DEAL cycle model. 
Based on the synthesis of previous research on the 
application of the PBL model and the DEAL cycle model 
to train students' critical thinking and scientific 
creativity skills, the researcher believes that several 
syntaxes need to be applied in the learning model, 
including: 1) problem orientation; 2) creative 
exploration; 3) creative elaboration; 4) developing group 
investigation; 5) solidifying decision making; 6) 
evaluation and reflection. 
 

Method 
 

The type of research used is development research 
(Research and Development), commonly abbreviated as 
R & D. Development research is a research method used 
to produce a specific product and test the effectiveness 
of the product that has been developed. The products 
developed in research are not always physical objects or 
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hardware, but can also be software. Preparing 
instruments is a step that connects the definition stage 
with the design stage. Instrument preparation is carried 
out by creating validation sheets for expert validators 
and preparing critical thinking test instruments and 
taking scientific creativity (Saralee et al., 2024). The 
validation sheet instruments are designed to see the 
effectiveness of the developed model. The prepared 
validation sheets include content validity, construct, and 
language sheets. To see the effectiveness of the 
developed model, a critical thinking and scientific 
creativity instrument was prepared (Yildiz & Guler 
Yildiz, 2021). Development research has several models, 
but in this study, the researcher used the ADDIE model 
developed by Dick and Carry in 1996. The ADDIE model 
consists of several stages: analysis, design, development, 
implementation, and evaluation. Each stage in the 
ADDIE model is interconnected and interacts with each 
other because each stage can serve as a reference for 
developing the next stage. Desain development research 
phases ADDIE model can see in Figure 1.  
 

 
Figure 1. Development research phases ADDIE Model 

 
This research method is pre-experimental with a 

one-group pretest-posttest design through the 
application of the Creative-Scientific Decision-Making 
Skills (CSDMS) model. The population in this study was 
junior high school students totaling 84 students. The 
data were analyzed descriptively with pre-test and post-
test data analysis using the paired t-test for the limited 
trial, and the independent t-test for the wide trial. The 
wide trial design of the CSDMS model was carried out 
using a one-group pre-test and post-test design. The 
data analysis technique in this research is by comparing 
the students' pre-test and post-test scores using 
normalized gain (n-gain). N-gain shows the 
improvement in creative thinking skills and decision-
making skills test calculated using the formula: 

< 𝑔 > =  
𝑆𝑝𝑜𝑠𝑡𝑡𝑒𝑠𝑡− 𝑆𝑝𝑟𝑒𝑡𝑒𝑠𝑡

𝑆𝑚𝑎𝑥− 𝑆𝑝𝑟𝑒𝑡𝑒𝑠𝑡
   (1) 

The n-gain categories of students' critical thinking skills 
and scientific creativity as shown in Table 1. 
  
Table 1. Criteria normalized gain <g> 
Scor <g> Criteria <g> 

g >0.70 High 
0.30  g 0.70 Medium 

g <0.30 Slow 

(Hake, 1999) 
 
Result and Discussion 
 
Critical Thinking Skills 
Limited Trial 

The results of the limited trial, by comparing pre-
test and post-test scores, are in Table 2. 

 
Table 2. Improvement score (n-gain) of critical thinking 
skills indicators in limited trial 

Indicator critical 
thinking skills 

 Pre-
test 

Scor 

Post-
test 

Scor 
n-Gain Criteria 

Actual 55.30 79.30 0.88 High 
Reason 53.50 77.50 0.83 High 
Argumentation 52.20 76.20 0.79 High 
Inference 54.50 80.10 0.91 High 
Implication 50.30 76.20 0.76 High 
Average 53.16 77.86 0.83 High 

 
Table 2 shows that the average n-gain in student 

critical thinking skills indicators is 0.83 with a high 
category. This indicates an improvement in critical 
thinking skills after implementing the CSDMS model. 

 
Wide Trial 

The results of the wide trial, by comparing pre-test 
and post-test scores, are in Table 3.  

 
Table 3. Improvement score (n-gain) of critical thinking 
skills indicators in wide trial 

Indicator Critical 
Thinking Skills 

 Pre-
test 

Scor 

Post-
test 

Scor 
n-Gain Criteria 

Actual 
51.20 84.80 0.98 High 
51.20 84.80 0.92 High 

Reason 
53.60 84.80 0.98 High 
51.40 82.30 0.89 High 

Argumentation 
48.70 84.70 0.93 High 
51.40 83.40 0.91 High 

Inference 
49.60 80.10 0.97 High 
50.40 85.60 0.95 High 

Implication 
51.30 80.70 0.86 High 
51.40 81.80 0.86 High 

Average 51.02 83.30 0.92 High 

 

Analysis 

Design 

Development 

Implementation 

Evaluation 
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Table 3 shows that the average n-gain in student 
critical thinking skills indicators is 0.92 with a high 
category. This indicates an improvement in critical 
thinking skills after implementing the CSDMS model. 

The effectiveness of a model is related to how 
effective the model and supporting tools are on learning 
outcomes (Nieveen & Akker, 2007). The effectiveness of 
the CSDMS model can be seen from the improvement in 
critical thinking skills. Data on the improvement of 
thinking skills were obtained by analyzing the n-gain of 
pre-test and post-test for each indicator, namely: (1) 
actuality, (2) reason, (3) argumentation, (4) inference, (5) 
implication. In general, the improvement in students' 
critical thinking skills falls into the high category, 
although the implication indicator obtained the smallest 
n-gain. This indicates that in classroom learning, 
implication is rarely applied. 
 
Scientific Creativity 
Limited Trial 

The results of the limited trial, by comparing pre-
test and post-test scores, are in Table 4. 
 
Table 4. Improvement Score (n-gain) of Scientific 
Indicators in Limited Trial 
Indicator 
scientific 
creativity 

 Pre-
test 

Scor 

Post-
test 

Scor 
n-Gain Criteria 

Fluency 35.00 83.10 0.74 High 
Flexibility 30.60 78.80 0.72 High 
Originality 39.40 80.00 0.67 Medium 
Elaboration 20.60 80.50 0.74 High 
Average 31.40 80.60 0.71 High 

 
Table 4. shows that the average n-gain on the 

students' creative thinking skills indicator is 0.71 with a 
high category.  
 
Wide Trial 

The results of the wide trial, by comparing pre-test 
and post-test scores, are in Table 5.  

  
Table 5. Improvement score (n-gain) of scientific 
indicators in wide trial 
Indicator 
Scientific 
Creativity 

 Pre-
test 

Scor 

Post-
test 

Scor 
n-Gain Criteria 

Fluency 30.00 84.40 0.80 High 
 28.80 80.40 0.77 High 
Flexibility 33.20 81.30  0.72 High 
 37.60 83.80 0.74 High 
Originality 40.60 80.00 0.66 Medium 
 41.90 78.80 0.63 Medium 
Elaboration 30.10 82.50 0.75 High 
 28.80 81.30 0.77 High 
Average 33.87 81.56 0.73 High 

 

Table 5. shows that the average n-gain on the 
students' creative thinking skills indicator is 0.73 with a 
high category. The implementation of the CSDMS model 
in limited trials and wide trials gave an impact on 
increasing students' scientific creativity. Learning with 
the CSDMS model is student-centered, so creative 
thinking skills increase significantly (Zhang., et al., 
2020). Creative thinking skills on the originality 
indicator were low compared to the indicators of 
fluency, flexibility, and elaboration. After analysis, the 
reason was found that students had difficulty finding 
original answers because they were not trained and still 
depended on their peers' answers. 

The effectiveness of the CSDMS model can be seen 
from the improvement of students' scientific creativity 
through limited trials and wide trials. Data on the 
improvement of students' scientific creativity skills were 
obtained by analyzing the n-gain of pre-test and post-
test scores for each indicator, namely: (1) fluency, (2) 
flexibility, (3) originality, (4) elaboration. Students' 
scientific creativity experienced improvement with high 
criteria. The CSDMS model provides a learning 
environment that allows students to actively engage in 
developing their scientific creativity during the learning 
process. This is because the CSDMS model gives 
students the opportunity to enhance their scientific 
creativity achievements, which is reflected in its syntax. 

 

Conclusion  

 
Based on the results of the development research 

and the implementation results, it can be concluded that 
the Creative-Scientific Decision Making Skills (CSDMS) 
Model based on Articulate Storyline that was developed 
is effective, because: a) the average n-gain score for 
critical thinking skills in the limited trial was 0.83, 
categorized as high, and in the extensive trial, the n-gain 
was 0.92, also categorized as high, which indicates that 
the n-gain value falls into the high criteria (n-gain ≥0.7); 
b) the average scientific creativity of students in the 
limited trial had an n-gain of 0.71 with high criteria, and 
in the extensive trial, the n-gain was 0.73, also high, 
showing that the n-gain value meets the high criteria (n-
gain ≥0.7). The CSDMS model supported by Articulate 
Storyline presents interesting material that suits 
learners' needs and leads to technology-based learning. 
The CSDMS learning model also applies concepts in 
daily life, which makes students more enthusiastic about 
learning and makes it easier for them to understand the 
lesson material. The implication of this research is that 
the application of the CSDMS model for critical thinking 
skills, based on the n-gain value indicator, is still low, so 
further research is needed to reach a high category. The 
implication of the research on the application of the 
CSDMS model for scientific creativity shows that the 
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originality indicator is still in the medium category, so 
further research is needed to reach a high category. The 
development of the CSDMS model based on articulate 
storyline faced obstacles that became the researcher's 
limitations, namely unstable internet network issues on 
the phones and laptops used by the students. 
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