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Abstract 

This study aims to investigate how internet-based tests (IBT), and the 

constructivism learning model affect students' creative thinking abilities in 

learning economics. A quasi-experimental method with a pretest-post-test control 

group design was used, involving grade X high school students. Data were 

collected through a specially designed creative thinking ability test implemented 

using an IBT platform. In addition, data collection was also conducted through 

direct observation and questionnaires given to students. Data processing was 

carried out by analysing the improvement of students' creative thinking skills 

through pretest and post-test scores. Data analysis techniques used descriptive 

analysis, t-tests, and ANOVA to test significant differences between the 

experimental and control groups. The results showed that students involved in 

problem-solving learning models and IBT demonstrated a significant 

improvement in creative thinking ability compared to students who followed 

conventional learning methods. Students in the experimental group were better 

able to generate creative ideas, solve problems in innovative ways, and connect 

economic concepts more effectively. The scientific contributions of this research 

include the development of a constructivist learning model integrated with 

internet technology to improve creative thinking skills in economics, as well as 

emphasizing the importance of training and technological support for teachers to 

implement learning methods that support the development of student's creative 

thinking skills. This research adds insight into how the integration of technology 

and innovative pedagogical approaches can support the development of creative 

thinking skills, which are highly relevant in modern education. 

Keywords: Constructivism, Creative thinking, Economic education, Internet-

Based Test (IBT). 
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1.  Introduction 

In the world of education, creative thinking processes in learning are increasingly 

receiving significant attention. The 21st century recognizes creative thinking as an 

essential skill, with significant demand in various aspects of life and work [1]. The 

continuous development of the world demands the improvement of human resource 

capabilities in education, economics, and the arts [2, 3]. Creative thinking includes 

the ability to generate new ideas, solve problems in inventive ways, and see 

connections among seemingly unrelated topics [4, 5]. To face the ever-evolving 

challenges in the professional field and society, every individual needs to have the 

ability to think creatively and generate new solutions [6]. Engaging in creative 

thinking during the learning process allows students to not only master the lessons 

but also develop important skills such as creative thinking, cooperation, and 

communication that are essential for their future endeavours [4, 7]. Although this 

creative thinking is seen as important, the learning process often faces obstacles. 

An inherent problem is the lack of support and understanding provided by 

conventional educational frameworks, which still prioritize instruction oriented 

toward concept understanding and learning outcomes [7, 8]. This approach tends 

to neglect the development of innovative cognitive abilities and is more concerned 

with measurable academic achievement [9]. In addition, there are also concerns 

about limited resources and insufficient competence for educators to incorporate 

innovative teaching methods into the learning process [10]. Teachers in many 

countries lack the necessary skills to effectively instruct children in creative 

thinking, resulting in challenges in encouraging the development of these skills 

[11]. Excessive rigor in the classroom and inadequate time for inquiry pose hurdles 

to fostering students' creative thinking [12]. 

Many studies have examined in education to foster creative thinking skills. The 

incorporation of innovative learning methods that can improve creative thinking 

skills. Wang and Li [13] showed that learning methods affect brain networks related 

to creative thinking, such as the default and salience networks, indicating a gap in 

teacher competence in encouraging creativity in the classroom. Therefore, teachers' 

use of innovative methods is essential to foster students' creative thinking skills. Gu 

et al. [14] criticized traditional learning models that focus on academic achievement 

and evaluation of learning outcomes, often neglecting the development of creative 

skills. They introduced the use of innovative technologies in creativity courses, 

suggesting that appropriate learning methods and technology integration can be 

effective in developing students' creative thinking skills. Sawyer [15] highlighted 

the important role of teachers in developing creative thinking through classroom 

interactions, emphasizing that adequate training and support for teachers can 

enhance creativity in education, even though the education system still focuses on 

academic achievement. Ritter and Mostert [16] showed that structured learning 

processes can improve students' ideation skills and cognitive flexibility, which are 

important in an academic achievement-oriented educational environment. 

Furthermore, the use of technology in education can support the development of 

students' creative thinking skills. Research highlights the importance of Science, 

Technology, Engineering, and Mathematics (STEM) education in developing 

modern skills for the digital age [17]. The study on grade 9 students showed that 

the use of digital tools and pedagogical models in a student-centred learning 

environment significantly improved creative thinking skills. Santer and Fitrianti et 

al. [18] concluded that innovative constructivism and student-centred learning 
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approaches can effectively improve creative thinking skills in STEM education. 

Wang and Li [13] and Rosen et al. [19] emphasize the importance of innovative 

technologies strategies and assessments in a student-centred learning environment 

is highly effective in enhancing creative thinking skills [20]. Teachers can use 

digital technology and constructivist pedagogical models to create dynamic and 

interactive learning environments that improve students' academic achievement as 

well as their creative thinking skills [21, 22].  

Various studies have highlighted the importance of using innovative learning 

models to develop students' creative thinking skills. While many studies have 

demonstrated the benefits of innovative learning methods and technologies for 

improving students' creative thinking skills, there are still some gaps that need to 

be addressed. Firstly, there is a lack of research exploring the integration of specific 

technologies in various educational contexts and their impact on brain networks 

associated with creative thinking. Second, given the role of teachers in developing 

creative thinking through classroom interaction and training, more research is 

needed on the design of effective teacher training programs to address competency 

gaps in promoting creativity in the classroom. Thirdly, the importance of student-

centred learning approaches in education is still under-appreciated. Fourth, 

although the findings show the effectiveness of implementing innovative strategies 

and assessments, further research is needed to develop holistic and comprehensive 

assessment tools that assess students' academic achievement and creative thinking 

skills simultaneously.  

This research brings novelty by integrating an internet technology-based 

student-centred learning model to develop students' creative thinking skills, which 

has not been explored in depth in the literature. The integration of internet 

technology in this problem-solving-based learning model is also complemented by 

a digitally developed and integrated creative thinking test tool, an approach that 

responds to the need for a comprehensive assessment tool that assesses creative 

thinking skills as well as academic achievement. This research aims to address the 

gap in the literature by exploring the effectiveness of a student-centred, problem-

solving-based learning model that uses internet technology to develop students' 

creative thinking skills. In addition, this study aims to develop and test a creative 

thinking assessment tool integrated with internet technology to provide a more 

holistic evaluation of students' creative thinking skills and academic achievement. 

This is in line with the results of Samala and Amanda [23], who found that the use 

of technology in the learning process has a significant influence on the development 

of students' thinking skills. 

2. Literature review 

2.1. Brain-based creative thinking 

Figure 1. shows the hemispheres of the human brain. The human brain is a complex 

organ with separate regions controlling specific cognitive functions, and the 

hemispheres have a significant impact on different parts of cognition [24, 25]. The 

brain consists of several components, each of which plays a different role in 

cognitive function [26]. Aberg et al. [27] mentioned that the cerebral hemispheres 

consist of the left and right hemispheres. The left hemisphere is typically involved 

in processing language, words, arithmetic, and equations [28], while the right 

hemisphere is associated with creativity, imagination, music, and colour processing 
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[29]. The left brain plays a diverse role in contributing to creativity, involving 

different regions and mechanisms to facilitate divergent and convergent thinking 

[30]. Other studies have also mentioned that the left brain contributes to creativity 

by actively engaging in cognitive processes rather than being in a cortical quiescent 

state [31]. The left temporal pole, specifically the left temporal pole cortex, 

contributes to creativity by being involved in the transmission and processing of 

semantic information [32]. This study found that there is a positive correlation 

between the global efficiency of an individual's semantic network and the left 

temporal pole cortex [33]. This region is critical for creative thinking as it mediates 

the relationship between gray matter volume in the left temporal pole and creative 

ability [34]. Visually, the information processing in the creative thinking process is 

shown in Fig. 2. 

 

Fig. 1. Human cerebral hemispheres. 

 

Fig. 2. Information processing in the creative thinking process. 
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2.2. Constructivism learning model 

Constructivism is a philosophical perspective that highlights the idea that knowledge 

is created by individuals [35]. Constructivism theory focuses on students' interactions 

with the natural world and their prior knowledge and beliefs [36]. Constructivism 

learning theory emphasizes the importance of collaboration between students in 

creating a learning environment that supports the exchange of ideas and diverse 

perspectives [37]. Through this collaboration, students can broaden their horizons and 

develop the ability to consider different viewpoints, significantly enriching their 

learning process [38]. Collaboration between students can also help in honing social 

skills and the ability to work together, which are important competencies in an 

increasingly globalized world of work [39]. This is in line with the social 

constructivist perspective described by Vygotsky, highlighting the role of social 

interaction in knowledge formation and allowing students to evaluate and refine their 

understanding through collaborative discourse [40]. 

The constructivist approach's concept of student-centred learning provides a solid 

foundation for developing 21st-century skills needed to face future challenges. 

Learning is a constructive process that incorporates scientific discovery, problem-

solving, and production through exploration, experimentation, creativity, 

perseverance, patience, curiosity, and cooperation [41]. In addition, through active 

interaction with the subject matter and discussion with fellow students, students' 

collaboration and communication skills are also honed, preparing them to work in 

environments that require teamwork and joint problem-solving [42]. Collaboration 

with individuals who have unique perspectives can stimulate creative thinking and 

open the door to more holistic and detailed solutions [43]. Through interactions with 

individuals who have different viewpoints, learners can see problems from multiple 

perspectives that enrich their understanding and inspire new, more innovative ideas 

[44]. Learners must be able to construct their information in their cognition. Thus, 

they can build their knowledge [45]. Harjali [46] suggests three emphases in 

constructivism learning theory, namely the active role of learners in constructing 

knowledge meaningfully, and the importance of linking ideas in constructing 

meaningfully and linking ideas with new information received. 

Learning in the context of the constructivist approach is directed towards the 

process of discovery and problem-solving [47]. Problem-solving learning is based 

on cognitive psychology, with the assumption that learning is a process of 

behavioural change through experience. Learning is not simply memorizing things, 

but rather a deliberate interaction between an individual and their environment. 

During this process, students will undergo holistic development, encompassing not 

just cognitive components but also affective and psychomotor aspects, as they 

internally reflect on the challenges they encounter. [48]. Judging from the 

philosophical aspect of the function of school as a means to prepare students to live 

in society, the problem-solving learning model is very important to develop 

because humans are always faced with problems from simple to complex [49]. The 

problem-solving learning model is expected to provide practice and the ability for 

each individual to solve the problems they face [50]. To implement the problem-

solving learning model, teachers need to choose subject matter that has problems 

that can be solved [51].  

John Dewey, an American educationist, described six steps of problem-solving 

learning [44], as shown in Fig. 3. 
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Fig. 3. The steps of problem-solving. 

2.3. Internet Based-Test (IBT) 

The integration of Internet technologies into assessment practices has significantly 

changed the educational landscape, offering both opportunities and challenges. 

Internet technologies can revolutionize assessment strategies in 21st-century 

education systems by enabling more dynamic and interactive forms of evaluation 

that go beyond traditional paper and pencil tests [52]. The use of technology in 

assessment can enhance formative and summative processes, providing valuable 

opportunities for learning and feedback [53]. Historically, technology has 

facilitated assessment since the use of the abacus, but modern advances allow for 

more sophisticated methods such as computer-based testing, which offers 

flexibility in scheduling and can accommodate the diverse needs of learners, 

including those with disabilities [54]. Large-scale testing benefits from 

technological applications that streamline logistics and introduce rich, authentic 

tasks that better assess integrated knowledge and critical thinking [55]. 

Technology-supported assessment, especially in the context of collaborative 

problem-solving, provides unobtrusive documentation of learner performance and 

enables dynamic interaction and feedback, which is critical to assessment for 

learning and assessment as learning [56]. Internet-based e-assessment models are 

aligned with student-centred learning activities, helping students achieve desired 

levels of competence through formative assessment approaches [57]. The rapid 

expansion of internet resources, however, poses challenges in finding and accessing 

information, highlighting the need for systematic methods to describe and provide 

access to these resources [58]. Despite these challenges, the potential for ICT to 

innovate in assessment is vast, offering immersive technologies and virtual 

performance assessments that provide rich experiences for observing and analysing 

student performance [59, 60]. 

The Internet-based test (IBT) can be used to measure various cognitive abilities, 

including creative thinking skills in learning economics. IBT is easy for students to 

use. On the homepage, there are menus such as All Courses, Instructors, My Profile, 

and Start. To start the test, students select the All Courses menu, which displays 

subjects such as math, science, and economics. Students choose the economics 

subject and then log in using the username and password that have been created by 

the teacher. After logging in, students select the relevant subject teacher, and the 

subject page will appear with menus such as overview, curriculum, and instructors. 

To carry out the test, students select the overview menu, which presents information 

about basic competencies, subject matter, question indicators, and the dimensions 

of creative thinking measured. The questions are randomized by the system, and 

students can work on them in order or not. The question number button at the 

bottom will change from a circle to a yellow box after the question is done. After 
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all questions are completed, the student clicks the finish button, and the test score 

will be displayed. In detail, the flow of using the IBT is shown in Fig. 4. 

 

Fig. 4. Flowchart of IBT usage. 

2.4. Economic material: Demand, Supply and Market Equilibrium 

In the world of education, economics is one of the important subjects to be taught 

to students. Many reports regarding economics in education have been reported 

(see Table 1). This is because it relates to everyday life. For example, the terms 

demand and supply refer to the actions of individuals as they conduct transactions 

within a market [61]. A market refers to a set of individuals or entities involved in 

the buying and selling of a particular product or service, where a set of customers 

determines the demand for a product while a set of sellers determines the supply of 

the product. The following sub-sections are a detailed explanation of demand, 

supply, and equilibrium prices. 

Table 1. Previous studies on economics in education. 

No. Title Ref. 

1 Theoretical foundations of the restaurant business [62] 

2 Activity-based management [63] 

3 Economic policies for sustainable development: Balancing growth, social 

equity, and environmental protection 

[64] 

4 Aspect-based sentiment analysis on product reviews [65] 

5 Economic analysis of yam production under the taungya agroforestry 

system with cost analysis 

[66] 

6 Emotional intelligence, job satisfaction, reward system and organizational 

commitment among workers 

[67] 

7 The influence of social media endorsement credibility on customers-based 

brand equity 

[68] 

8 Improving the use of marketing strategies in the modern logistics system [69] 
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No. Title Ref. 

9 Methods of assessing the efficiency of economic implementation of the 

level of property capitalization 

[70] 

10 A conceptual approach to the synthesis of the architecture of information 

and trading systems 

[71] 

11 The influence of environmentally friendly packaging on consumer interest 

in implementing zero waste in the food industry to meet sustainable 

development goals (SDGs) needs 

[72] 

12 Money talks, but what about freebies? Understanding the influence of 

material benefits in politics 

[73] 

13 Harmonization of international valuation standards and international 

financial reporting standards. 

[74] 

14 A review compiled with tax and subsidiary, implication for government, 

decision-makers, enterprises, community, and analysis cost/benefit and 

market. 

[75] 

15 Social entrepreneurship as catalyst for solving socioeconomic problems 

created by Covid-19 pandemic lockdown 

[76] 

2.4.1. Demand 

In economics, demand refers to the quantity of a product or service that consumers 

desire at various price levels. Demand analysis is important to understand the 

relationship between price and the quantity consumers want to buy, which is 

usually represented by a demand curve [77]. This relationship is influenced by 

several factors: the price of the good, the price of similar goods, income, 

preferences, and consumer expectations. Changes in the price of a good directly 

affect demand; generally, higher prices lead to a decrease in the quantity demanded, 

while lower prices increase consumer demand [78]. Demand is also affected by the 

prices of substitutes and complementary goods [79]. An increase in the price of 

substitutes encourages consumers to switch to them, while an increase in the price 

of complementary goods tends to decrease demand [80]. Consumer income is 

another major factor; when income increases, demand for normal goods tends to 

rise, but demand for inferior goods may decrease [81]. Consumer preferences or 

tastes also affect demand, with changes in tastes either increasing or decreasing 

demand [82]. In addition, consumer expectations about the future, such as 

anticipated price or income changes, can affect current demand [83]. Demand 

analysis uses the ceteris paribus concept, which assumes that all other factors 

remain constant, to simplify the study of the relationship between price and quantity 

demanded [77]. A demand curve that decreases from the top left to the bottom right 

illustrates the negative correlation between price and quantity demanded, indicating 

that consumers tend to buy more when prices fall and vice versa [78]. The steps in 

creating a demand curve involve collecting price and quantity data and plotting 

these relationships on a graph. Here are the steps in creating a demand curve [78]. 

(i) Gathering Information: Collect data on various price points and 

corresponding quantities demanded. 

(ii)  Compiling a Table: Organize the data in a table, including columns for price 

and quantity demanded. 

(iii) Creating Axes: Create a horizontal (x) axis to represent the quantity 

demanded, and a vertical (y) axis to represent the price. 

(iv) Graph: Create a graph based on the data collected. 

(v) Making connections: Connect the dots to form a demand curve. 
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An illustration of a challenge involving the creation of a curve is shown in Fig. 5. 

 

Fig. 5. Simple case to learn how to draw a demand curve. 

2.4.2. Supply 

In market theory, supply is the amount of goods or services that producers are willing 

and able to sell at various price levels in a given period. Supply is influenced by 

factors such as product prices, production costs, technological advances, prices of 

similar goods, producer predictions, the number of sellers, and government 

regulations [84]. When the price of goods increases, producers tend to offer more to 

maximize profits [85]. Conversely, increases in production costs, such as raw 

materials and labour, reduce producers' ability to provide goods, resulting in lower 

supply [86]. Technological advances improve production efficiency, allowing 

producers to increase supply while reducing costs [30]. If the price of a substitute 

item rises, producers may switch to producing that item as it is more profitable, while 

an increase in the price of a complementary good may increase the supply of the main 

good [87]. Predictions of future price increases may also cause producers to hold back 

current sales to obtain higher prices later. An increased number of producers in the 

market increases the number of goods available [88]. Government policies such as 

subsidies, taxes, and regulations can affect production costs and profits, which in turn 

affect supply. In supply analysis, the concept of ceteris paribus is used to simplify the 

relationship between price and quantity offered by holding other factors constant [89]. 

The supply curve, which usually increases from the lower left to the upper right, 

shows a positive relationship between price and quantity offered [90]. The steps in 

creating a supply curve involve collecting price and quantity data and plotting these 

relationships on a graph to illustrate how supply changes with price variations. The 

following are the steps in creating a supply curve [91]. 

(i) Information Gathering: Collect data on various price points and 

corresponding bid amounts. 

(ii) Compiling a Table: Organize the data in a table, including columns for price 

and bid amount. 

(iii) Creating Axes: Make a horizontal (x) axis to represent the supply amount 

and a vertical (y) axis to represent the price. 

(iv) Graph: Create a graph based on the data collected. 
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(v) Making connections: Connect the dots to form a demand curve. 

An illustration of a challenge involving the creation of a curve is shown in Fig. 6. 

 

Fig. 6. Simple case to learn how to draw a supply curve. 

2.4.3. Market equilibrium 

Market price equilibrium occurs when the amount of goods or services demanded by 

consumers is equal to the amount offered by producers [92]. At this equilibrium point, 

the market has no impetus for price changes because the forces of demand and supply 

are balanced [93]. The concept of market price equilibrium involves three main 

elements: demand, supply, and equilibrium itself [94]. Demand describes the 

willingness of consumers to purchase goods or services at various price levels [95]. 

The relationship between price and quantity demanded is negative; that is, when 

prices rise, the quantity demanded tends to fall, and vice versa [96]. The demand 

function can be expressed in Eq. (1). In contrast, supply reflects producers' 

willingness to sell goods or services at various price levels [97]. Its relationship with 

price is positive, indicating that when prices rise, the quantity of goods offered tends 

to increase [98]. The supply function can be expressed in Eq. (2). 

𝑄𝑑 = 𝑓(𝑃)                   ( 1 ) 

where 𝑄𝑑 is the quantity of goods demanded, 𝑃 is the price. 

𝑄𝑠 = 𝑓(𝑃)                                   (2) 

where 𝑄𝑠 is the quantity of goods offered. 

Market equilibrium is achieved when the quantity of a good demanded is equal 

to the quantity of a good offered [92]. At this point, the equilibrium price and 

equilibrium quantity can be found by equating the demand function and the supply 

function [99]. Thus, the equilibrium market price describes a situation where the 

forces of demand and supply balance each other. Thus, there is no significant 

pressure for price changes, resulting in market stability [94]. 

An illustration of a challenge involving the generation of a market equilibrium 

curve can be observed in Fig. 7. 
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Fig. 7. Simple Case to Learn how to draw a market equilibrium curve. 

3. Method 

This research utilizes the quasi-experimental method. The quasi-experimental 

method is very useful in social science research because it can be used to get 

around practical and ethical problems, it can show complicated things happening 

in real life, and it can lead to results that are more relevant and useful to many 

people. This strategy allows us to investigate cause-and-effect relationships, even 

though they cannot fully manipulate the variables involved. The experiment was 

conducted for five meetings, where students were given a pretest and post-test 

using 57 items of creative thinking test instruments in economic learning that 

were declared feasible and had been integrated with IBT in the first and fifth 

meetings. In the second to fourth meetings, students were given treatment using 

the problem-solving learning model.  

This experiment was attended by 82 high school X-grade students spread over 

two classes that served as experimental and control classes. In the experimental 

class, the learning model used was the problem-solving model, while in the control 

class, the group discussion method was used. The study followed the applicable 

research ethics, ensuring that no subject was harmed, and all participation was 

voluntary. Data were collected through pretests and post-tests, observations during 

the learning process, and questionnaires to obtain information related to the 

response to the use of the learning model and creative thinking test instruments 

integrated with IBT. Data processing techniques involved statistical analysis to 

compare pretest and post-test results between the two groups to assess the 

effectiveness of the applied learning model. In detail, the details of the experimental 

subjects are shown in Table 2. 

Table 2. Details of experimental subjects. 

No. Class Number of Students Description 

1 X7 40 Experiment Class 

2 X10 42 Control Class 
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4. Results and Discussion 

Table 3 shows the results of the analysis conducted on the application of the 

problem-solving model and group discussions. The average pretest and post-test 

scores in the experimental and control classes were obtained. Detailed information 

regarding the use of t-tests is explained elsewhere. 

Table 3. Average pretest and posttest scores of experimental and control classes. 

Class 
Number of 

Students 

Average Score Mean 

Improvement 

N-

Gain Pretest Posttest 

Experiment 40 40.4 82.5 42.2 0.71 

Control  42 48.3 78.8 30.5 0.58 

Table 3 displays the results of data analysis in the experimental and control 

classes, showing an increase in the average pretest to post-test score of 40.4 in the 

experimental class with an N-Gain value of 0.71. Similarly, the results of data 

analysis in the control class showed an increase in the average pretest-to-post-test 

score of 30.5 with an N-Gain value of 0.58. The N-Gain value in both classes is 

included in the high category, which indicates that the application of the learning 

model in both classes is effective in improving students' creative thinking skills. To 

validate these results, the t-test was used to test the null hypothesis (H0), which 

states there is no significant difference between the groups, and the alternative 

hypothesis (H1), which states there is a significant difference [60]. The null 

hypothesis rejection criterion is based on the statistical test's p-value, with the 

significance level set at α = 0.05 [100]. If the p-value is less than 0.05, the null 

hypothesis is rejected [60]. Hypothesis testing in experimental and control classes 

was conducted using paired sample t-tests and independent sample t-tests, which 

showed that the application of the problem-solving-based learning model was 

effective in improving students' creative thinking skills, as indicated by a p-value 

(Sig. 2-tailed) of 0.000. The results of this test are visually displayed in Table 4. 

Table 4. Experimental and control class hypothesis test results. 

Class  
Number of 

students 

Average 

score 
t df 

Sig (2-

tailed) 

Experiment Pretest 40 40.4 - 39 0.000  
Posttest 

 
82.6 5.514 

 
 

Control Pretest 42 48.3 - 41 0.000  
Posttest 

 
78.8 5.388 

  

Based on the results of the analysis that has been done, the problem-solving 

learning model used in this study is proven to be able to improve students' creative 

thinking skills. This is indicated by an increase from pretest to post-test scores 

indicated by the N-Gain value in the high category. This means that using the 

constructivism learning model to implement creative thinking instruments can 

improve students' creative thinking abilities. Then, the results of hypothesis testing 

have been carried out using paired sample t-tests and independent sample t-tests. 

The problem-solving learning model can significantly improve students' creative 

thinking skills. This is consistent with Gallagher's [101] research, which found that 

the problem-solving learning model can help students develop their creative 

thinking skills by promoting various dimensions of creativity.   
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Problem-solving education is a constructive process that combines scientific 

discovery, problem-solving, and production through exploration, experimentation, 

creativity, perseverance, patience, curiosity, and cooperation [35]. Based on the 

questionnaire responses given to students, this problem-solving model is a learning 

model that is not boring. Students' responses to the use of the problem-solving 

learning model in detail are shown in Table 5. 

Table 5. Student's response to the  

implementation of problem-solving learning model. 

No. Statement 

Response (%) 

Strongly 

agree 
Agree Disagree 

1 The teacher teaches in an easy-to-understand 

manner. 

36 60 4 

2 The teacher motivates students to be able to 

understand and master the learning material. 

22.7 76 1.3 

3 The teacher uses a learning model that is not 

boring. 

Teachers use fun test media tools. 

33.3 57.3 9.3 

4 In group discussions, the teacher gives 

problems that can explore curiosity about the 

problem. 

33.3 60 6.7 

5 In group discussions, the teacher provides 

intriguing problems. Thus, students are 

interested in solving them. 

32 62.7 5.3 

6 The problems given are problems that occur 

in everyday life. 

34.7 60 5.3 

7 The teacher assists students in executing the 

discussion. 

44 53.3 6.7 

8 Students' learning style motivates them to 

better understand economic lessons. 

17.7 77.3 8 

Table 5 provides information that, overall, this data shows that the majority of 

students feel comfortable and motivated with the learning approach applied by the 

teacher, which includes easy-to-understand teaching methods, the use of interesting 

learning models, the relevance of the material to daily life, as well as active 

guidance in group discussions. This finding is consistent with Chen and Chan's 

[102] statement that problem-solving focuses on students understanding the basic 

concepts of a subject, encourages students' active participation in learning, and 

asserts that real learning occurs through personal exploration.  

In the learning process, giving questions to students that contain problems 

related to everyday life raises curiosity. Thus, students are motivated to find out 

and find alternatives to solving problems by constructing their solutions to the 

problems given. As stated by Boud and Feletti [103], this statement follows the 

responses to the questionnaire given to students regarding the creative thinking 

instrument in learning economics, which is integrated into the IBT. In detail, 

students' responses to IBT are shown in Table 6. The data shows that the majority 

of students agree and strongly agree with the relevance and effectiveness of the 

creative thinking questions given, reflecting the success of the learning approach 

applied. This finding also indicates that using creative thinking instruments 

integrated with IBT is not only relevant and effective but also favoured by students, 

supporting a more interactive and innovative learning approach. This is in line with 
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research results showing that the use of IBT can indeed support a more interactive 

and innovative learning approach in higher education, having a positive impact on 

improving various student skills [104]. In addition, the use of IBT can be well 

received by students and is considered effective in improving understanding, 

learning motivation, and creative thinking skills. A total of 98.7% of students felt 

more motivated to learn with IBT, indicating that this platform is not only an 

evaluation tool but also a tool that increases students' interest and engagement in 

learning. This is in line with research results showing that internet-based science 

learning has been found to positively influence student attitudes and motivation, 

with appropriate student control and teacher guidance being important to maximize 

its benefits [105]. 

Table 6. Student response to the use of IBT. 

No. Statement 

Response (%) 

Strongly 

agree 
Agree Disagree 

1 The instructions given in IBT are simple to 

understand. 

25.3 70.7 4 

2 The problems given in IBT are relevant to 

problems in everyday life. 

33.3 66.7 0 

3 I feel more motivated to learn through IBT. 22.7 76 1.3 

4 IBT's questions explain the economic subject 

matter very well. 

19.4 80.6 0 

5 The presentation of reading text, data, 

pictures, and graphs on IBT is very clear. 

0 100 0 

6 Questions that require creative thinking are 

preferable to regular questions.   

13.9 86.1 0 

7 The time given to complete the test on the IBT 

is adequate. 

75 25 0 

8 The feedback provided by IBT after 

completing the test helped me understand my 

mistakes. 

33.3 60 6.7 

9 IBT allows me to measure my creative 

thinking skills better than traditional tests. 

61.3 22.7 16 

10 I prefer taking IBT tests over paper and pencil 

tests. 

29.3 60 10.7 

5. Conclusions 

We examined the effectiveness of using IBT and constructivist learning models in 

improving students' creative thinking skills in economics education. The 

development of creative thinking skills is recognized as an essential skill to meet 

the challenges of the 21st century, yet traditional teaching methods that are still 

dominant are often unable to facilitate this development. The purpose of this study 

is to test a problem-solving learning model that can replace conventional teaching 

methods and improve students' creative thinking skills. 

The research used a quasi-experimental approach with the implementation of a 

constructivism learning model that focuses on problem solving. The creative 

thinking skills test used was integrated with internet technology, enabling a more 

efficient and comprehensive assessment of students' creative thinking skills. This 

method aims to provide an in-depth assessment of students' abilities in creative 

thinking, facilitating a more interactive and collaborative learning process.  
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The results showed that the combination of an IBT and a constructivist 

learning model had a significant positive impact on students' creative thinking 

abilities. The learning model that relies on problem solving encourages students 

to actively participate in discussion and collaboration, which in turn develops 

their critical and creative thinking skills. On the other hand, the use of internet 

technology in the test allows for a more accurate and targeted assessment of 

students' creative thinking skills. 

This research makes several important contributions to the development of 

educational science. Firstly, this study developed a problem-solving-based 

constructivist learning model that proved effective in improving students' creative 

thinking skills in economic education. Secondly, the integration of internet 

technology in the assessment process shows its benefits in assessing creative 

thinking skills more deeply and comprehensively. Thirdly, the findings also 

emphasize the importance of teacher training in implementing innovative teaching 

methods to support the development of students' creative thinking skills. However, 

this study has some limitations. The study was conducted in the context of 

economics education at one educational institution, so the results may not be 

generalizable to other educational contexts. Variations in the implementation of the 

learning model may also occur depending on the ability and experience of the 

teachers, which suggests the need for consistent training standards. In addition, 

access to and competence in using internet technology is a barrier for some students 

and teachers, affecting the study's results based on their technical capabilities.  

For future research, several recommendations are made. Firstly, additional 

research should be conducted to test the effectiveness of this learning model in 

other educational contexts, such as the natural sciences or humanities, to ensure 

that similar results can be achieved. Second, the development of a more 

comprehensive training program for teachers is needed to improve their 

competence in implementing technology-based and constructivist learning 

methods. Thirdly, in addition to creative thinking ability, future research could 

explore the impact of these methods on other skills such as collaboration, 

communication, and problem-solving abilities. Finally, the development of more 

holistic assessment tools that can assess different aspects of creative thinking skills 

as well as academic outcomes simultaneously needs to be considered to provide a 

more complete picture of students' abilities. 
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