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 This study aims to examine the effect of the Challenge based learning model on Critical thinking 
skills and learning outcomes in History learning. This research type is a quasi-experimental 
design with a Pretest-Posttest Non-Equivalent Control Group. The population were students of 
class X IPA 1, X IPA 2, X IPA 3, X IPA 4 and X IPA 5 at SMA Unggulan Haf-Sa Zainul Hasan 
BPPT Genggong. Determination of the research sample using simple random sampling to 
determine the control and experimental classes. Based on the results of homogeneity test of the 
five classes, the control class and the experimental class were determined, namely Class X MIPA 
4 and Class X MIPA 3. In the experimental class, treatment was given using the Challenge based 
learning model and Control Class using problem-based learning. The research data used product 
assessment instruments and learning outcomes tests. The data analysis technique used ANCOVA. 
The results of ANCOVA analysis concluded that the Challenge Based Learning model had a 
significant effect on Critical thinking skills and student learning outcomes in History learning 
with a value (sig 0.00 <0.05) because Challenge Based Learning emphasized thinking skills to 
create new knowledge from learning experiences and Challenges Based learning which can 
instruct students' thinking skills. This study recommends the implementation of Challenge Based 
learning model as an alternative innovation in the history learning process. 

Keywords: challenge based learning, critical thinking, effect, history learning, learning outcomes 

INTRODUCTION 

The paradigm of learning history in the 21st century makes fundamental changes as transformation 
era. Transformation occurs in learning objectives, learning processes, and the role of educators. 
Learning objectives and processes focus on efforts to optimize student competencies (Umamah, et al., 
2021). The learning objectives shifted from being able to only understand factual and conceptual 
knowledge to grow critical thinking skills in students (Cummings, 2019; Umamah, et al., 2020). The 
role of educators shifts from Teacher Centered Learning to Student-Centred Learning (Farizi et al., 
2021). Students are facilitated to play a role in the surrounding environment, become problem solvers 
and be ready to face the challenges of the times. Thus, critical thinking skills become the primary skills 
needed by students in dealing with a more complex real world. The urgency of critical thinking skills 
in history learning is a means for students to make historical interpretations, be critical in choosing 
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historical sources and connect history with the present (Kamarga, 2018) as well as a material 
consideration to live life in the future more wisely. This transformation is a challenge that educators 
must help students for preparing life in the future. 

Problems arise when the findings of previous research indicate the low critical thinking skills of 
students (Saputri et al., 2019; Silviariza et al., 2021; Umamah, et al., 2021). This is due to educators' 
low ability to facilitate students to think critically. History educators do not use Innovative learning 
models (Suratno et al., 2020; Umamah, Sumardi, et al., 2021) so their learning outcomes are below the 
minimum completeness criteria (Gusnissa et al., 2021; Safitri et al., 2019). Efforts to improve the 
quality of history learning have been carried out, research results by Umamah et al., (2020) show that 
(1) 21,43% of Educators encourage students to connect real problems with historical material (2) 
21,43% of Educators use technology in history learning; (3) 21.43% of educators use the student-
centred learning history learning model. However, many educators still have not made innovations in 
learning; students are still learning with low cognitive domains, and educators have not been able to 
train students to think independently (Safitri et al., 2019).Research result by Farizi et al., (2021) show 
that  In the aspect of learning outcomes, 75% of students only reached the cognitive realm of C1 which 
are remembering and mentioning the material in history learning. Mujianti et al., (2021) show that 
students' low critical thinking skills: 48.8% in the Low category, 35.16% in the Enough category, and 
11.19% in the very high category 4.78%. This happens because the history learning process only 
focuses on memorizing and does not develop the intellectual abilities of students (Andriani et al., 
2021). Research result by Keleşzade et al., (2018) show that Students do not have skills such as 
research, analysis, and synthesis as well as historical thinking skills. The research results above show 
problems in learning history that requires problem-solving. Educators still have not innovated in 
designing learning, thus reducing the motivation and performance of students in learning history. 
Learning has not been designed according to the needs and characteristics of students. Innovative 
educators have creativity and innovation in teaching styles and can design and develop learning 
models according to the needs of students (Umamah, et al., 2021). Therefore, it is necessary to 
innovate the learning process in dealing with learning problems and the needs of students in the 21st 
century. 

The innovation of the learning process can be appropriately applied if educators know the 
characteristics of students. Middle school students born in the 1990s to 2000s are called Z Generation 
(Lathabhavan & Padhy, 2022). The Z Generation grew up with more access to information than 
previous generations, so this Generation can find and access a broader range of learning materials and 
integrate virtual and offline experiences. The characteristics of the Z Generation are creativity, 
flexibility, independence and the next Generation of technology and digitization (Iftode, 2020; Puji & 
Umamah, 2018). They prefer non-traditional learning methods, using a logic-based approach and 
experiential learning (Bartman, 2021). The learning process is learning by doing experience-based 
learning that is creative and independent using technology. Another characteristic is that they require 
critical thinking skills to solve problems rather than memorizing information (Roslinda et al., 2019). 
The tendency toward critical thinking skills to solve problems makes them prefer logic-based learning, 
and it is easier to understand the application of concrete concepts rather than just memorizing material. 
Innovative educators will equip students with critical thinking skills, problem-solving, and facilitation 
of high learning outcomes (Umamah et al., 2021; Umamah, 2015). Therefore, educators are expected 
to innovate creatively in the learning process by using learning models that can train critical thinking 
skills. 

The learning model commonly used in the history learning process is Problem Based Learning. 
Problem Based Learning is a model recommended in the 2013 curriculum (Isrokijah, 2020). The 
benefits of Problem Based Learning are active participation, analyzing various historical topics, 
developing events in learning and training students' critical thinking skills (Maxwell, 2020; Seibert, 
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2020). The Problem Based Learning process familiarizes students with conducting in-depth 
investigations and stringing relationships between materials to find solutions. In the Problem Based 
Learning model, students learn collaboratively in identifying problems to get appropriate solutions. 
When students collaborate and discuss solutions to problems faced, they can improve their decision-
making skills to practice critical thinking skills. Liu (2022) show that the application of Problem 
Based Learning has a positive effect on students' critical thinking skills. Darhim et al., (2020) show 
that Problem Based Learning is more effective in improving critical thinking skills than traditional 
teaching. show that problem-based learning has more influence on learning outcomes than traditional 
learning. Problem-based learning models have drawbacks; students cannot develop conceptual abilities 
and have difficulty solving challenging problems and assignments (Belland & Axelrod, 2019; Shishigu 
et al., 2018). Based on the theoretical study of the use and benefits of problem-based learning in the 
learning process above, considering the shortcomings in the history learning process, educators are 
expected to innovate in designing learning models that better facilitate students in responding to the 
challenges of the times. 

The learning model following the characteristics of students in the 21st century is Challenge Based 
Learning. It is a new learning model with problem-based, material-based and contextual learning 
(Johnson & Adams, 2011; Johnson et al., 2009). This model is active learning involving students in 
real situations, relevant and connecting with the student's environment. the teacher's way to train 
students in improving Critical thinking skills is to make a real-world relationship with the material 
being discussed. This can make students more interested so they can analyze and think critically in the 
learning process. The benefit of the Challenge Based Learning Model is that it emphasizes thinking 
skills that are useful for creating new knowledge from learning experiences (López-Fernández et al., 
2020). The Challenge Based Learning model follows the characteristics of Z Generation, the 
generation where it is easy to acquire new knowledge and the generation that likes the learning process 
by doing learning by doing experience-based learning. The advantage of the Challenge Based 
Learning model compared to other models is that there is a higher increase in cognitive outcomes in 
the learning process (Gonzalez-Hernandez et al., 2020). The learning process Challenge based 
learning encourages collaboration to identify big ideas, ask appropriate questions, and identify, 
investigate, and solve challenges. This CBL learning process can train students in investigating 
information in learning. So that this learning process can train students in making the best decisions. In 
this CBL process students are also active in connecting with other material, matching main ideas, and 
evaluating ideas validly and logically so as to train critical thinking skills. The research results by 
Yang et al. (2018) show that Challenge Based Learning improves students' skills, involvement and 
thinking abilities. Mukarromah et al., (2020) show that Challenge Based Learning can improve critical 
thinking skills, so the Challenge Based Learning model has the potential to improve critical thinking 
skills. 

Many studies have been conducted on the application of Challenge based learning in the learning 
process but Challenge based learning has not really become the subject of research. Based on 
theoretical studies of the effectiveness of Challenge based learning, research comparing the 
effectiveness of Challenge based learning and Problem based learning in improving Critical thinking 
skills and learning outcomes has not been reviewed in historical research and learning. So this research 
is important in studying the effect of Challenge Based Learning on Critical thinking skills and learning 
outcomes.  

Research Questions 

Based on this background, researchers are interested in conducting a study on  
1) Whether a significant effect of the application of Challenge Based Learning on critical thinking 

skills in history learning ? 
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2) Whether a significant effect of the application of Challenge Based Learning on learning 
outcomes in history learning? 

Research Hypothesis 

Based on the formulation of the problems in this study, the hypotheses in this study are as follows: 

(H0) There is no significant effect of the application of Challenge Based Learning on Critical thinking 
skills and student learning outcomes in history subjects. 

(Ha) there is a significant effect of the application of Challenge Based Learning on Critical thinking 
skills and student learning outcomes in history subjects. 

METHOD  

Research Type and Design 

The design of this study was quasi-experimental, with a Pretest-Posttest Non-Equivalent Control 
Group. This research was conducted in two classes: the Control Class applying problem-based 
learning and the Experiment class applying the Challenge-based learning model. The following is the 
research design of the Pretest-Posttest Non-Equivalent Control Group below: 

Table 1 
Design for pretest-posttest non-equivalent control group 
GROUP Pretest Treatment Post-Test 

Eksperimen O1 X1 O2 

Control O3 X2 O4 

(Resource : Creswell & Creswell, 2018) 
Description : 

O1 = Pretest Critical thinking skill and Learning Outcomes in the Experiment class 
O3 = Pretest Critical thinking skill and Learning Outcomes in the Control class 
O2 = Post-test Critical thinking skill and Learning Outcomes in the Experimental class 
O4 = Post-test Critical thinking skill and Learning Outcomes in the Control class 
X1 = Challenge-Based Learning model 
X2 = Problem-Based Learning model  

Research Subject 

The population in this study were students of class X IPA 1, X IPA 2, X IPA 3, X IPA 4 and X IPA 5 
at SMA Unggulan Haf-Sa Zainul Hasan BPPT - Genggong. A homogeneity test is conducted to 
determine that two or more groups of sample data taken from the population have the same variance. 
Determination of the research sample using simple random sampling to determine the control and 
experimental classes. The use of simple random sampling has advantages such as being free from 
misclassification and requiring minimal population knowledge, everyone has the same opportunity to 
represent the population, the method is the cheapest, and the accuracy is easy to assess (Dubey & 
Kothari, 2022). The following are the results of the homogeneity of variance test based on the daily 
test of Class X IPA: 

Table 2  
Test results of homogeneity of daily deuteronomy class X IPA 
Variable Levene Statistic Sig. Description 

Daily Test of X IPA 0.608 0,723 Homogeneous 
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Based on the table above, the value (sig 0.723>0.05) means it is homogeneous. Based on the 
homogeneity test calculation results for the five classes, class X MIPA 4 was chosen as the Control 
class and Class X MIPA 3 as the experimental class. 

Research Instrument 

Assessment of Critical Thinking Skill  

Critical thinking skill assessment uses product assessment in the form of paper. The reason for 
choosing a product assessment is that the product can reflect students' critical thinking skills through 
material and conceptual knowledge, application of skills, and the ability to communicate 
understanding (Johnsen & VanTassel-Baska, 2022). The validity of the instrument in this study was 
obtained by expert judgment by providing assessment and critical thinking skills. This research 
instrument has been validated by educational experts. Assessment to determine students' critical 
thinking skills is carried out twice to determine the value of students' initial abilities and after being 
given treatment to measure students' critical thinking abilities. Based on the results of validity, all 
items of critical thinking skills obtain a correlation coefficient greater than 0.6 so that all items are 
considered valid and the reliability results are 0.930 with a very high category. 

Assessment of Learning Outcomes 

Assessment of learning outcomes uses 30 multiple choice questions. The advantage of multiple choice 
is that the assessment is more valid and objective by covering learning material in a short time, but the 
shortcomings of essay assessment are subjective and have a long training time (Allanson & Notar, 
2019; Brown & Abdulnabi, 2017). The instrument is said to be valid if it has valid validity. In this 
study, researchers tested the validity of the items using the Product Moment correlation formula with 
the help of SPSS 22 for Windows software to perform a correlation analysis between the items and the 
total score.  In this study, the reliability test of the instrument used Spearmant Brown with the Split 
Half technique with the help of SPSS 22 software for windows. The assessment to find out the value of 
student learning outcomes is carried out twice to determine the value of student's initial abilities and 
the value after being given treatment to measure student learning outcomes. In the learning outcomes 
instrument, the validity test produces 30 valid questions and the reliability results with a value of 0.957 
are in the very high category. Based on the results of validity, all items obtain a correlation coefficient 
greater than 0.6 so all items are considered valid. The following learning outcomes instruments were 
adapted from Anderson's revised Bloom's Taxonomy in this study: 

Table 3 
Learning outcomes ınstrument 

Cognitive 
Process 
Category 

Sub indicator Question 
Number 

Topics Cognitive 
level  

Analyze 

    

Differentiating 1-10 analyze the system of government during 
the Islamic empire in Indonesia 

C4 

Organizing 11-20 analyze the culture during the Islamic 
kingdoms in Indonesia 

C4 

Attributing 21-30 Analyzing the development of society 
during the Islamic empire in Indonesia 

C4 

Note: The Cognitive Level Questions (C1-C6) refer to Anderson's revised Bloom's taxonomy 

Adaptation : Anderson et al., 2001 
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Data Analysis 

The research data analysis uses ANCOVA to test the primary data, which is the significance of the 
effect of the independent variable on the dependent variable. Hypothesis testing was carried out at a 
significance level of 5% or = 0.05 using SPSS 22 software for windows. 

FINDINGS 

The Prerequisite Test Analysis ANCOVA 

This study used ANCOVA, and the research data must meet the prerequisite tests, including tests for 
normality, homogeneity, and regression and a linear relationship between covariates and the dependent 
variable. 

The significance value of the normality test is determined based on the Shapiro-Wilk test. The results 
of the normality test on the variable critical thinking skills with Experiment class values (Pretest = 
0.042 and Posttest = 0.175) and Control class values (Pretest = 0.018 and Posttest = 0.023). The 
results of the normality test for the learning outcomes variable with Experiment class values (Pretest = 
0.69 and Posttest = 0.76) and Control class values (Pretest = 0.200 and Posttest = 0.200). This 
Normality Test shows that the pretest and posttest data show the value of critical thinking and learning 
outcomes are normally distributed with a value (sig > 0.05). After the data is normally distributed, the 
next step is to test the homogeneity.  

The Data homogeneity shows the pretest (0.796) and post-test (0.620) data on critical thinking skills 
and the pretest (0.453) and post-test (0.787) learning outcomes show data for all homogeneous 
variances with a value (sig > 0.05) After the data is declared homogeneous, the next step is to test the 
homogeneity of the Regression. The assumption of the homogeneity test of Regression has the criteria 
fulfilled if there is no relationship between the covariate and the independent variable on the condition 
that the sig covariate*independent variable value is more than 0.05 (Sign > 0.05) (Johnson, 2016). 
Following are the results of the Homogeneity test of Regression: 

Table 4 
Homogeneity test of regression 
Variable Analysis Sign Value  Description 

Critical thinking Learning Pretest*model  
Value 

0.096 Fulfilled 

Learning Outcome Learning Pretest*model 
Value 

0.182 Fulfilled 

The table above shows critical thinking data and learning outcomes with homogeneity data from 
regression fulfilled with a value (Sign > 0.05). The conclusion is that there is no relationship between 
Covariate (Pretest) and Independent Variable (Learning Model). After the homogeneity test of the 
regression is fulfilled, the final prerequisite test is the linear relationship between the covariate and the 
dependent variable. The following are the results of the linear relationship test between the covariate 
and the dependent variable: 

Table 5 
The test of linear relationship between covariates 
Variable Analysis Sign Value  Description 

Critical thinking  Pretest Score 0.000  Fulfilled 

Learning Outcome Pretest Score 0.001  Fulfilled 
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The table above shows the sign value < 0.05 with the conclusion that the linearity assumption of the 
regression is fulfilled. The results of linearity assumption from the regression indicate a linear 
relationship between the covariate and the dependent variable so that the assumption of linearity has 
been fulfilled by including the Pretest variable as a covariate. After conducting the ANCOVA 
prerequisite test, therefore the hypothesis analysis test conducts with ANCOVA.  

Effect Challenge Based Learning on critical thinking skills  

The ANCOVA analysis result of critical thinking skills in the Tests of Between-Subjects Effects table 
below: 

Table 6 
Tests of between-subjects effects 
Tests of Between-Subjects Effects 

Dependent Variable: Post test  

Source Type III Sum of 
Squares 

df Mean 
Square 

F Sig. Partial Eta 
Squared 

Corrected 
Model 

5589.112a 2 2794.556 67.266 .000 0.702 

Intercept 3483.721 1 3483.721 83.854 .000 0.595 

Pretest 3498.545 1 3498.545 84.211 .000 0.596 

Learning 
Model 

2543.244 1 2543.244 61.217 .000 0.518 

Error 2368.064 57 41.545    

Total 285850.694 60     

Corrected Total 7957.176 59     

a. R Squared = .702 (Adjusted R Squared = .692)  

Based on the table above, the Corrected model column produces a value of 0.000 with a significance 
result below 0.05, so the conclusion is that the simultaneous pretest and learning model simultaneously 
affect students' critical thinking skills. In the learning, the model column produces a value of 0.00 (sig. 
<0.05), then Ho is rejected, and Ha is accepted, so the conclusion is that there is a very significant 
influence on the implementation of Challenge Based Learning on students' critical thinking skills in 
history learning with large categories (Effect size = 0.518).  

Effect Challenge Based Learning on learning outcomes 

The following are the results of the ANCOVA analysis of learning outcomes in the Tests of Between-
Subjects Effects table: 
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Table 7 
Tests of between-subjects effects 
Tests of Between-Subjects Effects 

Dependent Variable: Post test 

Source Type III Sum of 
Squares 

Df Mean Square F Sig. Partial Eta 
Squared 

Corrected Model 3226.082a 2 1613.041 46.255 .000 0.619 

Intercept 13087.632 1 13087.632 375.299 .000 0.868 

Pretest 430.016 1 430.016 12.331 .001 0.178 

Model 
Pembelajaran 

2595.419 1 2595.419 74.426 .000 0.566 

Error 1987.734 57 34.873    

Total 348557.394 60     

Corrected Total 5213.816 59     

a. R Squared = .619 (Adjusted R Squared = .605)  

Based on the table above, the Corrected model column produces a value of 0.000 with a significance 
result below 0.05, concluding that the pretest stimulus and learning model simultaneously affect 
student learning outcomes. In the learning, the model column produces a value of 0.00 (sig. <0.05), 
then Ho is rejected, and Ha is accepted with the conclusion that there is a very significant influence on 
the implementation of Challenge Based Learning on student learning outcomes in history learning with 
large categories (Effect size = 0.566). These criteria can be seen based on the Effect Size Criteria 
table. 

DISCUSSION 

Effect Challenge Based Learning on Critical Thinking Skill 

Based on the table 6, the Corrected model column produces a value of 0.000 with a significance result 
below 0.05, so the conclusion is that the simultaneous pretest and learning model simultaneously affect 
students' critical thinking skills. In the learning, the model column produces a value of 0.00 (sig. 
<0.05), then Ho is rejected, and Ha is accepted, so the conclusion is that there is a very significant 
influence on the implementation of Challenge Based Learning on students' critical thinking skills in 
history learning with large categories (Effect size = 0.518). The results of this study are consistent with 
research by Mukarromah et al., (2020) and Nawawi, (2017) show that there is a positive effect of 
Challenge-based Learning on Critical thinking skills. The Challenge based learning model in the 
learning process encourages collaboration to identify big ideas, ask the right questions and identify, 
investigate, and solve Challenges. Challenge-based learning has collaborative characteristics, uses 
innovative technology and solves problems directly according to 21st-century challenges (Membrillo-
Hernández et al., 2019; Nichols et al., 2016). Challenge Based Learning Challenge Based Learning 
(CBL) is a learning process designed to improve the learning and engagement of students with 
authentic learning experiences to encourage students to take advantage of technology. The application 
of technology-integrated Challenge based learning aims at research, analyzing, organizing, 
collaborating, networking, communicating, publishing and reflecting (Nichols et al., 2016). The use of 
technology facilitates active learning and trains students to solve authentic problems (Farizi et al., 
2021). The technology-integrated learning environment supports innovative and interactive learning 
because learning resources can be obtained easily according to the needs of the learning process 
(Rufaidah et al., 2021).  Technology-integrated learning resources have proven helpful, based on 
research by Ma’rifatullah et al., (2021) show that E-Modules increase students' knowledge with high 
categories. The technology-integrated learning process shows that it can improve the learning 
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experience for students. Technology implementation creates a learning environment suitable for Z 
generation students, including collaborating, sharing knowledge/information, providing feedback 
among students, logic-based approaches and experience-based learning. So the Challenge based 
learning model is learning to integrate technology to improve critical thinking skills. 

The learning process Challenge-based learning has several syntaxes that train students' cognitive 
processes, including Big Ideas, Essential Questioning, Challenge, Guiding Questions, Guiding 
Activities and Resources, Analysis, Solution concepts, Implementation, and Evaluation. In Big idea 
syntax, students identify big ideas as global problems in Electronic Student Worksheet. At this stage, 
students practice brainstorming to identify big ideas. The Brainstorming process inspires students, 
broadens their horizons, and learns to make decisions. Brainstorming activities can improve students' 
thinking and decision-making skills (Tsai et al., 2020). The brainstorming process helps to develop 
higher cognitive abilities such as reflective thinking and problem solving to create quality ideas. After 
choosing a big idea, students carry out Essential Questioning; in this step, students contextualize the 
big idea by making relevant questions to solve problems. By design, significant idea activities provide 
a variety of essential question innovations that reflect personal interests and group needs so that 
students identify one Essential Question that has been agreed upon. The purpose of Essential 
Questioning is to involve students in reflection, problem-solving, and decision-making to strengthen 
scientific thinking and reasoning (Rashtchi & Khoshnevisan, 2020). In the Essential Questioning 
process, students are directly involved in providing new patterns between ideas to train students' 
higher-order thinking. The role of educators in Essential Questioning helps students develop thinking 
processes in the context of real learning. After students determine the Essential Questioning, the 
question is turned into an act of studying a topic and developing a solution in the form of a Challenge, 
namely making a Paper. Students analyze, evaluate, and create about the subject matter to find 
solutions to problems to encourage critical thinking skills. (Saputra et al., 2019).  The next step is the 
guiding question; students generate a series of questions that guide the search for solutions to 
challenges. Guiding questions provide direction for students to think when students review each other's 
assignments which helps to improve the quality of peer interaction (Zhan, 2021). At the Guiding 
question stage, there is an interaction between students and educators as facilitators to produce 
relevant questions to create a Challenge. Guiding questions are designed to explore topics in greater 
depth and encourage students to gain understanding by thinking deeply about the topic. In the guiding 
question step, students categorize and prioritize questions to create an organized learning experience 
The next step is guiding activities and resources. Students look for various information to answer the 
guiding questions developed by students. During guiding activities and resources, students seek and 
read relevant learning resources such as books, the internet, etc., with technology. Reading activities 
are related to critical activities because they require critical, analytical, and expressive abilities and 
self-discovery (Mahanal et al., 2019). It is supported by Imansari et al., (2019) who show that digital 
books increase students' high cognitive abilities. When reading various learning resources, students 
can determine information in solving problems so that students have new knowledge. The process and 
results of the new knowledge of these students can train and improve critical thinking skills (Ongesa, 
2020). The next step is Analysis; After all the Guiding Questions have been answered and the results 
of the guiding activities and resources are recorded, students analyze the collected data. Process 
Students analyze, synthesize, retrieve the information needed based on the information, evaluate the 
data, and synthesize conclusions using the information to create a Solution Concept (Rashidov, 2020).  
Solution Concept involves a plan to present the results of the challenge. So that students have a solid 
foundation to answer a given challenge. 

In the Challenge Based Learning model, the syntax that trains critical thinking is Solution Concept, 
Implementation. In this step, Learners begin to develop the concept of a Solution, but an exploration 
of the Challenge will result in several Solutions. Each group or individual needs to identify one 
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Solution to design and implement. The process of building solutions is a cognitive process that has 
implications for developing students' literacy in higher-order thinking (Mahanal et al., 2019). In this 
syntax, students conduct discussions and presentations so that students understand and analyze the 
material in depth. During the discussion and presentation process, students can convey their 
perspectives and ask various questions to practice critical thinking skills (Davut Gul & Akcay, 2020). 
In the discussion process, arguments and suggestions from peers can provide solutions to cognitive 
conflicts, which strengthen the development of critical thinking  (Filius et al., 2018; Zhan, 2021). The 
discussion process with arguments and suggestions from peers can bring solutions to cognitive 
conflicts to strengthen the development of critical thinking (Trang & Anh, 2022). So that it can be 
concluded that applying the Challenge-based learning model affects critical thinking skills. 

Effect Challenge Based Learning on learning outcomes 

Based on the table 7, the Corrected model column produces a value of 0.000 with a significance result 
below 0.05, concluding that the pretest stimulus and learning model simultaneously affect student 
learning outcomes. In the learning, the model column produces a value of 0.00 (sig. <0.05), then Ho is 
rejected, and Ha is accepted with the conclusion that there is a very significant influence on the 
implementation of Challenge Based Learning on student learning outcomes in history learning with 
large categories (Effect size = 0.566). This can be seen from the value of learning outcomes which 
show changes in the student's pretest and post-test scores. This finding is consistent with the study by 
Legaki et al. (2020) dan Portuguez Castro & Gómez Zermeño (2020) show that the Challenge Based 
Learning model positively affects student learning outcomes. The Challenge based learning model 
facilitates the collaboration of students to explore new ideas and assists the development of 
behavioural and cognitive strategies. Collaborative learning facilitates reflection, provides a variety of 
understanding and stimulates critical skills and higher-order thinking (Saqr et al., 2018). Gonzalez-
Hernandez et al. (2020) state that the Challenge Based Learning model was superior in increasing 
cognitive outcomes higher than other models. During the learning process, students work together to 
complete complex tasks, conduct investigations and create communication skills for students. When 
students work together, they can increase knowledge, social interaction, and learning achievement 
(Gyasi et al., 2021). In the Challenge based learning model, students are required to be active in the 
learning process in the classroom and use technology to solve the problems given. The learning 
process using technology helps solve real problems and enhance learning with innovative solutions 
(Lin et al., 2020). Hartikainen et al. (2019) also state that active learning can improve students' 
competence. Increasing students' cognitive abilities and competencies can improve student learning 
outcomes. 

In the learning process, students analyze, design, develop, and implement the best solutions to 
overcome challenges with the guidance of educators. In the learning process with the results of this 
product, students develop different solution scenarios and have accurate results (Gutiérrez-Martínez et 
al., 2021). When students learn scientific concepts and the application of technology by connecting 
with everyday life or real-world contexts  (Utomo et al., 2020). The learning process Life-based 
learning by connecting to the real world can improve students' abilities (Umamah, Subchan, et al., 
2021). The application of knowledge by connecting everyday life to learning can be stored in students' 
long-term memory so that the challenge-based learning model can improve student learning outcomes. 
The results of the study by López-Fernández et al. (2020) dan Yang et al., (2018) state that Challenge 
Based Learning improves skills, engagement and thinking ability. The process of solving problems so 
that students can strengthen their cognitive structure. Theoretically, the Challenge Based learning 
model is active learning that can achieve learning objectives and improve students' cognitive abilities 
(Wong & Liem, 2022). Based on the results of this study, the Challenge-based learning model affects 
critical thinking skills and learning outcomes more than the Problem-based learning model. Problem-
based learning models have drawbacks. Namely, students have difficulty solving problems and tasks 
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given and are unable to increase students' conceptual knowledge (Belland & Axelrod, 2019; Shishigu 
et al., 2018). So that the challenge-based learning model has advantages over the problem-based 
learning model in improving cognitive, critical thinking skills, communication skills, working together, 
and problem solving activities.  

LIMITATIONS 

This study experienced several research limitations, including (1) The number of samples was 
relatively small (2) The research was limited to measuring critical thinking skills and learning 
outcomes (3) Data collection was limited to students of class of X IPA Science at di SMA Unggulan 
Haf-Sa Zainul Hasan BPPT Genggong (4) The researchers did not analyze students' perspectives in 
applying the Challenge-based learning model. 

CONCLUSION 

The conclusions of this study are 1) Based on the results of data analysis it produces a value of 0.00 
(sig. <0.05) then Ho is rejected, and Ha is accepted with the conclusion that there is a very significant 
influence on the implementation of Challenge Based Learning on students' critical thinking skills in 
learning history of the Problem based learning model. 2) Based on the data analysis results produce a 
value of 0.00 (sig. <0.05), Ho is rejected, and Ha is accepted with the conclusion that there is a very 
significant effect of the application of Challenge Based Learning on student learning outcomes in 
history learning than the Problem based learning model  Educators are advised in learning history to 
apply the Challenge based learning model so that students can be motivated, active, interactive, have 
broad insights, and make good and correct use of information technology. The following research 
recommendations are a Challenge Based learning model with self-efficacy, Student Engagement, 
Creative thinking skills and communication skills, as well as 21st-century skills that are useful in the 
future with a larger sample. 

REFERENCES 

Allanson, P. E., & Notar, C. . (2019). Writing Multiple Choice Items that are Reliable and Valid. 
American International Journal of Humanities and Social Science, 5(3), 2415–1424. www.cgrd.org 

Anderson, L. ., Krathwohl, D. ., Airasian, P. ., Cruikshank, K. ., Mayer, R. ., & Pintrich, P. . (2001). A 
Taxonomy for Learning, Teaching, and Assessing : A Revision of Bloom ’s Taxonomyof Educational 
Objectives. In Journal of the American Statistical Association (Vol. 51, Issue 275). Longman. 
https://doi.org/10.2307/2281462 

Andriani, R., Umamah, N., & Na’im, M. (2021). The needs analysis of expansion blended learning 
using icare’s model in history learning for tenth grade in senior high school level. IOP Conference 
Series: Earth and Environmental Science, 747(1). https://doi.org/10.1088/1755-1315/747/1/012031 

Bartman, T. (2021). Perspectives Of Beginning Teachers From Generation Z : A Narrative Study 
(Issue January). University of North Dakota. 

Belland, B. R., & Axelrod, D. (2019). Scaffolding for Optimal Challenge in K – 12 Problem-Based 
Learning. Interdisciplinary Journal of Problem-Based Learning Volume, 13(1), 11–15. 

Brown, G. T. L., & Abdulnabi, H. H. A. (2017). Evaluating the Quality of Higher Education 
Instructor-Constructed Multiple-Choice Tests: Impact on Student Grades. Frontiers in Education, 
2(June), 1–12. https://doi.org/10.3389/feduc.2017.00024 

Creswell, W. J., & Creswell, J. D. (2018). Research Design: Qualitative, Quantitative adn Mixed 
Methods Approaches. Sage Publications,Inc. 



202                                                        The Effect of the Challenge Based Learning Model on … 

 

Anatolian Journal of Education, April 2023 ● Vol.8, No.1 

Cummings, R. D. (2019). Justice Then and Now: Engaging Students in Critical Thinking About 
Justice and History. The Social Studies, 110(6), 281–292. 
https://doi.org/10.1080/00377996.2019.1652140 

Darhim, Prabawanto, S., & Susilo, B. E. (2020). The effect of problem-based learning and 
mathematical problem posing in improving student’s critical thinking skills. International Journal of 
Instruction, 13(4), 103–116. https://doi.org/10.29333/iji.2020.1347a 

Davut Gul, M., & Akcay, H. (2020). Structuring a new socioscientific issues (SSI) based instruction 
model: Impacts on pre-service science teachers’ (PSTs) critical thinking skills and dispositions. 
International Journal of Research in Education and Science, 6(1), 141–159. 
https://doi.org/10.46328/ijres.v6i1.785 

Dubey, U. K. ., & Kothari, D. . (2022). Research Methodology Techniques and Trends. CRC Press. 

Farizi, S. F., Umamah, N., Sumardi, Marjono, & Surya, R. A. (2021). Schoology effectivity as history 
learning environment during industrial revolution 4.0 era. IOP Conference Series: Earth and 
Environmental Science, 747(1), 1–10. https://doi.org/10.1088/1755-1315/747/1/012058 

Filius, R. M., de Kleijn, R. A. M., Uijl, S. G., Prins, F. J., van Rijen, H. V. M., & Grobbee, D. E. 
(2018). Strengthening dialogic peer feedback aiming for deep learning in SPOCs. Computers and 
Education, 125(June), 86–100. https://doi.org/10.1016/j.compedu.2018.06.004 

Gonzalez-Hernandez, H. G., Cantu-Gonzalez, V., Mora-Salinas, R. J., & Reyes-Avendano, J. A. 
(2020). Challenge-based learning and traditional teaching in automatic control engineering courses: A 
comparative analysis. IEEE Global Engineering Education Conference, EDUCON, 792–798. 
https://doi.org/10.1109/EDUCON45650.2020.9125107 

Gusnissa, M. A., Soepeno, B., Puji, R. P. N., & Sugiyanto. (2021). ASSURE Research and 
Development: The Documentary Video of Reog Dance to Enhance Learning Outcomes in History 
Learning. IOP Conference Series: Earth and Environmental Science, 747(1). 
https://doi.org/10.1088/1755-1315/747/1/012075 

Gutiérrez-Martínez, Y., Bustamante-Bello, R., Navarro-Tuch, S. A., López-Aguilar, A. A., Molina, A., 
& Longoria, I. Á. I. (2021). A challenge-based learning experience in industrial engineering in the 
framework of education 4.0. Sustainability (Switzerland), 13(17). https://doi.org/10.3390/su13179867 

Gyasi, J. F., Zheng, L., & Long, M. (2021). Reflecting on the past to shape the future: A systematic 
review on cross-cultural collaborative learning from 2011 to 2020. Sustainability, 13(24), 1–25. 
https://doi.org/10.3390/su132413890 

Hartikainen, S., Rintala, H., Pylvas, L., & Nokelainen, P. (2019). The Concept of Active Learning and 
the Measurement of Learning Outcomes: A Review of Research in Engineering Higher Education. 
Education Sciences, 9–12. 

Iftode, D. (2020). Generation Z and Learning Styles. SSRN Electronic Journal, 7(21), 255–262. 
https://doi.org/10.2139/ssrn.3518722 

Imansari, A., Umamah, N., & Na’Im, M. (2019). The usage of e-book as learning media through the 
sigil application in history. IOP Conference Series: Earth and Environmental Science, 243(1), 1–6. 
https://doi.org/10.1088/1755-1315/243/1/012155 

Isrokijah. (2020). Problem based learning: a model in teaching English at junior high school. Journal 
of Research on English and Language Learning, 1(2), 142–148. 

Johnsen, S. K., & VanTassel-Baska, J. (2022). Handbook on Assessments for Gifted Learners. In 



 Farizi, Umamah & Soepeno                          203 

Anatolian Journal of Education, April 2023 ● Vol.8, No.1 

Handbook on Assessments for Gifted Learners. Routledge. https://doi.org/10.4324/9781003285991 

Johnson, L., & Adams, S. (2011). Challenge Based Learning. The Report from the Implementation 
Project. In The New Media Consortium. http://www.nmc.org/publications/challenge-based-learning-
report-implementation-project 

Johnson, L. F. ., Smith, R. S., Smythe, J. . T., & Varon, R. K. . (2009). Challenge-Based Learning An 
Approach for Our Time. In The New Media Consortium. The New Media Consortium. 

Johnson, T. . (2016). Violation of the homogeneity of regression slopes assumption in ANCOVA for 
two-group pre-post designs: Tutorial on a modified Johnson-Neyman procedure. The Quantitative 
Methods for Psychology, 12(3), 253–263. https://doi.org/10.20982/tqmp.12.3.p253 

Kamarga, H. (2018). Constructing Online Based History Learning: Comparison of Learning Content 
Management System (Lcms) To Learning Management System (Lms). Historia: Jurnal Pendidik Dan 
Peneliti Sejarah, 12(2), 255. https://doi.org/10.17509/historia.v12i2.12105 

Keleşzade, G., Güneyli, A., & Özkul, A. E. (2018). Effectiveness of history teaching based on social 
constructivist learning and development of historical thinking skills. Education and Science, 43(195), 
167–191. https://doi.org/10.15390/EB.2018.7479 

Lathabhavan, R., & Padhy, P. C. (2022). Role of fear of COVID-19 in the relationship of problematic 
internet use and stress: A retrospective cohort study among Gen X, Y and Z. Asian Journal of 
Psychiatry, 67. 

Legaki, N. Z., Xi, N., Hamari, J., Karpouzis, K., & Assimakopoulos, V. (2020). The effect of 
challenge-based gamification on learning: An experiment in the context of statistics education. 
International Journal of Human Computer Studies, 144(November 2019). 
https://doi.org/10.1016/j.ijhcs.2020.102496 

Lin, L., Shadiev, R., Hwang, W. Y., & Shen, S. (2020). From knowledge and skills to digital works: 
An application of design thinking in the information technology course. Thinking Skills and Creativity, 
36, 1–27. https://doi.org/10.1016/j.tsc.2020.100646 

Liu, Y. (2022). Effects of problem-based learning instructional intervention on critical thinking in 
higher education : A meta-analysis. Thinking Skills and Creativity, 45(June), 1–21. 
https://doi.org/10.1016/j.tsc.2022.101069 

López-Fernández, D., Salgado Sánchez, P., Fernández, J., Tinao, I., & Lapuerta, V. (2020). 
Challenge-Based Learning in Aerospace Engineering Education: The ESA Concurrent Engineering 
Challenge at the Technical University of Madrid. Acta Astronautica, 171(December 2019), 369–377. 
https://doi.org/10.1016/j.actaastro.2020.03.027 

Ma’rifatullah, R., Umamah, N., Marjono, Sumardi, & Surya, R. A. (2021). Development of e-modules 
based on science technology society integrated life based learning in history learning. IOP Conference 
Series: Earth and Environmental Science, 747(1). https://doi.org/10.1088/1755-1315/747/1/012064 

Mahanal, S., Zubaidah, S., Sumiati, I. D., Sari, T. M., & Ismirawati, N. (2019). RICOSRE: A learning 
model to develop critical thinking skills for students with different academic abilities. International 
Journal of Instruction, 12(2), 417–434. https://doi.org/10.29333/iji.2019.12227a 

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

Membrillo-Hernández, J., J. Ramírez-Cadena, M., Martínez-Acosta, M., Cruz-Gómez, E., Muñoz-



204                                                        The Effect of the Challenge Based Learning Model on … 

 

Anatolian Journal of Education, April 2023 ● Vol.8, No.1 

Díaz, E., & Elizalde, H. (2019). Challenge based learning: the importance of world-leading companies 
as training partners. International Journal on Interactive Design and Manufacturing, 13(3), 1103–
1113. https://doi.org/10.1007/s12008-019-00569-4 

Mujianti, Y. I., Umamah, N., Marjono, SUmardi, & Surya, R. A. (2021). The Difference of Problem 
Based Learning Models & Substitution Augmentation Modification Redefinition Models on The 
Critical Thinking and Learning Outcomes. Jurnal Historica, 5(2), 183–203. 

Mukarromah, M., Budijanto, & Utomo, D. H. (2020). Pengaruh Model Challenge Based Learning 
terhadap Kemampuan Berpikir Kritis Siswa SMA pada Materi Perubahan Iklim. Jurnal Pendidikan, 
5(2), 214–218. 

Nawawi, S. (2017). Developing of module challenge based learning in environmental material to 
empower the critical thinking ability. Jurnal Inovasi Pendidikan IPA, 3(2), 212. 
https://doi.org/10.21831/jipi.v3i2.15988 

Nichols, M., Cator, K., & Torres, M. (2016). Challenge Based Learning Guide. In Digital Promise 
and The Challenge Institute. Digital Promise. 

Ongesa, C. M. (2020). Critical thinking skill gap in the Kenyan educational curriculum: The 21st-
Century skills for the Global Citizen. Journal of Interdisciplinary Studies in Education, 9(SI), 178–
191. https://doi.org/10.32674/jise.v9isi.1860 

Portuguez Castro, M., & Gómez Zermeño, M. G. (2020). Challenge based learning: Innovative 
pedagogy for sustainability through e-learning in higher education. Sustainability (Switzerland), 
12(10). https://doi.org/10.3390/SU12104063 

Puji, R. P. ., & Umamah, N. (2018). Edmodo Multimedia: Supporting Technology for Media Learning 
at Higher Education. International Journal of English Literature and Social Sciences, 3(1), 48–56. 
https://doi.org/10.22161/ijels.3.1.9 

Rashidov, A. (2020). Development of creative and working with information competences of students 
in mathematics. European Journal of Research and Reflection in Educational Sciences, 8(3), 10–15. 

Rashtchi, M., & Khoshnevisan, B. (2020). Lessons From Critical Thinking: How To Promote 
Thinking Skills in Efl Writing Classes. European Journal of Foreign Language Teaching, 5(1), 34–
47. https://doi.org/10.46827/ejfl.v5i1.3153 

Roslinda, Supyan, Rizal, Faizah, S., & Md Hanafizah. (2019). A Conceptual Foundation for Smart 
Education Driven by Gen Z. International Journal of Academic Research in Business and Social 
Sciences, 9(5), 1013–1020. https://doi.org/10.6007/IJARBSS/v9-i5/6226 

Rufaidah, L. N., Umamah, N., Sumardi, Marjono, & Surya, R. A. (2021). Learning environment 
technology-based in improving students’ independent learning. IOP Conference Series: Earth and 
Environmental Science, 747(1). https://doi.org/10.1088/1755-1315/747/1/012056 

Safitri, D. A., Umamah, N., & Sumardi. (2019). Accelerated Learning Integrated by Discovery 
Learning in History Course: How Z Generation Learn. IOP Conference Series: Earth and 
Environmental Science, 243(1), 1–15. https://doi.org/10.1088/1755-1315/243/1/012151 

Saputra, M. D., Joyoatmojo, S., Wardani, D. K., & Sangka, K. B. (2019). Developing critical-thinking 
skills through the collaboration of Jigsaw model with problem-based learning model. International 
Journal of Instruction, 12(1), 1077–1094. https://doi.org/10.29333/iji.2019.12169a 

Saqr, M., Fors, U., & Tedre, M. (2018). How the study of online collaborative learning can guide 
teachers and predict students’ performance in a medical course. BMC Medical Education, 18(1), 1–14. 



 Farizi, Umamah & Soepeno                          205 

Anatolian Journal of Education, April 2023 ● Vol.8, No.1 

https://doi.org/10.1186/s12909-018-1126-1 

Seibert, S. A. (2020). Problem-based learning: A strategy to foster generation Z’s critical thinking and 
perseverance. Teaching and Learning in Nursing, 16(January), 85–88. 

Shishigu, A., Hailu, A., & Anibo, Z. (2018). Problem-based learning and conceptual understanding of 
college female students in physics. Eurasia Journal of Mathematics, Science and Technology 
Education, 14(1), 145–154. https://doi.org/10.12973/ejmste/78035 

Silviariza, W. Y., Sumarmi, & Handoyo, B. (2021). Improving critical thinking skills of geography 
students with spatial-problem based learning (SPBL). International Journal of Instruction, 14(3), 
133–152. https://doi.org/10.29333/iji.2021.1438a 

Suratno, Umamah, N., Narulita, E., Komaria, N., & Khotimah, K. (2020). The integration of life-based 
learning based local wisdom in the development of innovative biotechnology learning models. 
International Journal of Interactive Mobile Technologies, 14(12), 54–68. 
https://doi.org/10.3991/IJIM.V14I12.15575 

Syahrial, S., Asrial, A., Kurniawan, D. A., & Pratama, R. A. (2019). Towards improving the critical 
thinking skills of pre-service teachers in Indonesia. Journal of Education and Learning (EduLearn), 
13(4), 575–582. https://doi.org/10.11591/edulearn.v13i4.13613 

Trang, N. H., & Anh, K. H. (2022). Effect of Peer Feedback on Paragraph Writing Performance 
among High School Students. International Journal of Instruction, 15(2), 189–206. 
https://doi.org/10.29333/iji.2022.15211a 

Tsai, M. N., Liao, Y. F., Chang, Y. L., & Chen, H. C. (2020). A brainstorming flipped classroom 
approach for improving students’ learning performance, motivation, teacher-student interaction and 
creativity in a civics education class. Thinking Skills and Creativity, 38(December). 
https://doi.org/10.1016/j.tsc.2020.100747 

Umamah, N., Marjono, Sumardi, & Ma’Rifatullah, R. (2020). Need Assessment and Performance 
Analysis on Innovative, Adaptive, and Responsive Curriculum Development Geared to Life Skills. 
IOP Conference Series: Earth and Environmental Science, 485(1). https://doi.org/10.1088/1755-
1315/485/1/012084 

Umamah, N., Subchan, W., Puji, R. P. N., & Mahmudi, K. (2021). Assessing Prior Knowledge and 
Needs Assessment for Virtual Laboratorium Development. IOP Conference Series: Earth and 
Environmental Science, 747(1), 1–9. https://doi.org/10.1088/1755-1315/747/1/012094 

Umamah, N., Sumardi, Marjono, & Hartono, F. P. (2020). Teacher Perspective: Innovative, Adaptive, 
and Responsive Instructional Design Aimed at Life Skills. IOP Conference Series: Earth and 
Environmental Science, 485(1). https://doi.org/10.1088/1755-1315/485/1/012083 

Umamah, N., Sumardi, Marjono, Surya, R. A., & Muffida, E. (2021). Teachers’ ability analysis of 
developing innovative instructional design. IOP Conference Series: Earth and Environmental Science, 
747(1), 1–7. https://doi.org/10.1088/1755-1315/747/1/012070 

Utomo, A. P., Hasanah, L., Hariyadi, S., Narulita, E., Suratno, & Umamah, N. (2020). The 
effectiveness of steam-based biotechnology module equipped with flash animation for biology 
learning in high school. International Journal of Instruction, 13(2), 463–476. 
https://doi.org/10.29333/iji.2020.13232a 

Wong, Z. Y., & Liem, G. A. D. (2022). Student Engagement: Current State of the Construct, 
Conceptual Refinement, and Future Research Directions. In Educational Psychology Review (Vol. 34, 



206                                                        The Effect of the Challenge Based Learning Model on … 

 

Anatolian Journal of Education, April 2023 ● Vol.8, No.1 

Issue 1). Educational Psychology Review. https://doi.org/10.1007/s10648-021-09628-3 

Yang, Z., Zhou, Y., Chung, J. W. Y., Tang, Q., Jiang, L., & Wong, T. K. S. (2018). Challenge Based 
Learning nurtures creative thinking: An evaluative study. Nurse Education Today, 71(September), 40–
47. https://doi.org/10.1016/j.nedt.2018.09.004 

Yayasan Pendidikan Pesantren Zainul Hasan, G. (1975). 150 Tahun Menebar Ilmu di Jalan Allah. In 
Pondok Pesantren Zainul Hasan Genggong. Pondok Pesantren Zainul Hasan Genggong. 
https://doi.org/10.29333/iji.2019.12122a 

Zhan, Y. (2021). What matters in design? Cultivating undergraduates’ critical thinking through online 
peer assessment in a Confucian heritage context. Assessment and Evaluation in Higher Education, 
46(4), 615–630. https://doi.org/10.1080/02602938.2020.1804826 

 


