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IN TRODUCTION 

Using a variety of learning resources in a learning environment, 

learning primarily involves interaction between students and 

teachers (Nartiningrum & Nugroho, 2020). The ability to more 

freely explore one's skills and actively add to one's knowledge 

will be opportunities that a good learning process will give 

students (Putranta & Supahar, 2019; Awaludin, Wibawa, & 

Winarsih 2020; Dewi & Ramadan, 2021). The teacher's 

capacity to establish learning objectives, create learning 

materials, choose learning strategies, select learning resources, 

and conduct learning evaluations determines the quality of the 

learning process at all educational levels (Kua, Suparmi, & 

Laksana, 2021). 

Learning patterns and learning resources have a close 

relationship (Frank, Quanjiang,  Michael, Chun, & Chuang,  

2021). In activities for individualized learning, the learner is 

the main focus, and the teacher serves the same purpose as 

other learning resources (Rapanta, Botturi, Goodyear, Guàrdia, 

& Koole, 2020). Because of this, the need for learning 

resources is critical. In their interactions with students, teachers 

play the roles of facilitators, learning managers, directors, 

mentors, and recipients of student learning progress (Liao et al., 

2021). The design of the learning process must take into 

account all factors that facilitate the accomplishment of 

learning objectives, including deciding on the range of learning 

strategies, learning resources, and learning environments 

(Madani, 2019). 

Printed and electronic learning resources are both readily 

available at the present time and are very simple to obtain 

(Singh, Steele, & Singh, 2021). According to an additional 

study, the levels of learning comprehension created by print 

and electronic instructional materials differ. According to an 

additional study, the levels of learning comprehension created 

by print and electronic instructional materials differ. Children 

who learned by electronic means had conceptual knowledge 

that was more vocally oriented than pupils who learned through 

print, according to research by Samri, Rewo, & Laksana 

(2020).  
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ABSTRACT 

The purpose of this study is to identify the difference between elementary pupils’ higher order thinking skill (HOTS) in 

an environment learning using a variety of resources in a local culture-based learning. HOTS differences between those 

who use printed and electronic learning resources after controlling self-regulated learning pupil. This is an experimental 

quasi-research. Four groups of elementary school pupils from Ngada, Nusa Tenggara Timur, Indonesia, are the subject of 

the study. A three-dimensional self-reliance feature and 20 item of variable indicator descriptions are used to collect data, 

as is a high-level cognitive ability exam at the level of analysis, assessment, and invention of 10 item. To test the research 

hypothesis, the data was then examined using covariate analysis. A qualitative and descriptive analysis follows. A 

descriptive analysis is used to characterize the student's (high-level thinking) and deviation standards, whilst a qualitative 

analysis is used to explain high levels of thought profiles on elementary school thematic study. The results show a 

significant difference between students who are participating in incubation studies that draw on printed study resources 

and electronic study sources in terms of their high level of thinking capacity. Once the free learning variable was taken 

into account, the outcome indicated substance differences. 

Keywords: higher order thinking skill, learning resources, local culture, self-regulated learning. 
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Both make a variety of lovely objects using the wonderful 

variant method. So it is advantageous to learn how to use 

electronic media, whether they are digital or printed.  

In the midst of the development of this increasingly 

complex world, the issues that result from the limited learning 

resources are undoubtedly no longer appropriate 

(Hamidaturrohmah & Mulyadi, 2020). Students' enthusiasm 

and active participation will be encouraged by educator 

strategies in selecting and utilizing different learning resources 

based on the needs and setting in which the learning process is 

conducted (Laksana, Degeng, &  Dasna, 2019; Sudatha & 

Simamora, 2021). From a variety of learning resources, 

students will have their pick of knowledge and information 

sources. One of the learning resources that can be utilized in 

the learning process is teaching materials based on local culture 

(Simamora, Saragih, & Hasratuddin, 2019). Local culture 

teaching materials are proven to improve student learning 

achievement (Sarnely, Amos, & Mahmuddin, 2019). 

Additionally, using a variety of learning resources can help 

students improve their critical and constructive thinking 

abilities (Sari & Prasetyo, 2021).  

Effective learning activities undoubtedly consider the 

various learning environments. Self-regulated learning is one 

of the things connected to learning conditions.  A student who 

can organize himself on learning is seen as being able to set 

goals, plan assignments, manage time, and reflect the results 

that achieve (Russell, Baik, Ryan, & Molloy, 2020). 

Meanwhile, student self-regulated learning requires teaching, 

practice assessments, and supporting teaching activities (Butler 

and Cartier, 2018). The concept of being able to learn 

independently may be formed through social interaction, the 

provision of tools, the assignment design, and other 

components of the learning environment so as to form self-

learning self-reliance (Nugent et al., 2018). Depending on their 

desire to master particular competencies and address issues, 

learners who have self-regulated learning will be able to 

complete learning activities on their own or with the assistance 

of others (Maulyda, Hidayati, Rosyidah, & Nurmawati, 2019). 

A learner who lacks independence will never be able to develop 

his own skills and will always be dependent on others 

(Mujahideen, Ruhendra, & Nasution, 2018). Self-learning 

abilities unquestionably have the most significant role in the 

development-based educational process as a way to improve 

both student competence and credentials. The student's 

autonomous learning skills in the classroom must be developed 

in order to ensure that each teaching process is maintained 

efficiently (Ozdal, Ozden, Atasoy, & Guneyli, 2022). 

The necessity for student self-regulated learning is 

supported by a number of study findings, notably for students 

taking basic education courses. The research shows that 

individuals with high levels of self-regulated learning are more 

likely to learn well, be able to efficiently monitor, evaluate, and 

organize their learning, complete tasks more quickly, manage 

their time and learning well, and perform well on science 

exams. Contrarily, the learning objectives for primary school 

education as a whole, which develop low-level cognitive 

abilities at the level of taxonomy C1–C3, namely knowledge, 

understanding, and application, have proven successful. 

Students have not, however, gotten extensive instruction in the 

C4–C6 thinking abilities, which include analyzing, evaluating, 

and producing, or, as they are more popularly known, 

According to the research, people with high levels of self-

regulated learning are more likely to learn well, be able to 

effectively monitor, evaluate, and organize their learning, 

finish tasks faster, manage their time and learning well, and 

perform well on science exams (Butcher, Davies, & Highton, 

2019; Brown, Friesen, Beck, & Roberts, 2020). On the other 

hand, learning outcomes for elementary school education as a 

whole, which train low-level thinking skills at the level of 

taxonomy C1–C3, namely knowledge, understanding, and 

application, have been operating well. However, students have 

not received intensive training in the following thinking ability, 

C4-C6, which consists of analyzing, evaluating, and creating, 

or what is commonly referred to as high-level thinking skills 

(Annuuru, Johan, & Ali, 2017). 

To build and integrate learning from LOTS to HOTS is 

unquestionably a challenge for teachers (Fanani, 2018). HOTS 

is essential for applicability in educational settings nowadays. 

According Hasan & Pardjono (2019; Pratama & Retnawati, 

2018; Suhendro, Sugandi, & Ruhimat, 2021), HOTS is now 

one of the talents that will be required both now and in the 

future. Learning that is based on HOTS will equip students to 

address problems in both the present and future workplaces 

(Mitani, 2021; Yeung, 2015). According to another researcher 

(Sukatiman, Akhyar, Siswandari, & Roemintoyo, 2020; Tyas 

& Niaibaho, 2021) learning that develops students' cognitive 

capacities will allow students to provide answers to 

complicated questions and solve the learning problem. 

Learning at the elementary school level attempts to 

cultivate each student's fundamental skills, and students engage 

in active learning because they are driven internally to do so 

(Erwanto, 2020; Febriana, Yusri, & Delyana, 2020). Students 

aren't used to being encouraged to think critically, to be 

completely honest. According to Kumala, Setiawan, & Shaleha 

(2019; Indah, 2020), students are less trained to recognize what 

they are doing, comprehend when they are doing something 

incorrectly, and discover solutions to issues. As a result, 

students are less adept at creating their own concepts of 

knowledge. 

The importance of optimizing students' high levels of 

thinking ability in elementary school is based on the fact that 

most students have not been able to link knowledge or what is 

learned in school with the problems of students' daily lives 

(Rami & Azrul, 2022; Saepuzaman, Istiyono, & Haryanto, 

2022). Learning that occurs and is experienced by students in 

schools tends to emphasize memorized aspects without a deep 

understanding that can be actualized in daily life. This suggests 

that what students learn is not the same as what happens in real 

life, which makes learning less meaningful. Learning by 

linking concepts learned and then linking them to real-world 

problems directly experienced by students is able to make 

students understand (Kua, Ulfia, Sawu, & Ngole, 2015). The 

learning process will be more enjoyable in order to foster a 

learning environment that encourages students to actively 

engage in independent discovery, analysis, and problem 

solving (McCormick, Clark, & Raines, 2015; Kua et al., 2021). 

Thus, learning that pupils receive at school will provide them 

with opportunities for further HOTS development. 

When students use high-level thinking, their cognitive 

abilities are developed to a higher level. As a result, they are 
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better able to combine information and concepts when 

analyzing, assessing to the point of making in the form of 

giving an evaluation of a fact that is learned or can create from 

something that has been learned creatively (Andoko, 2020, 

Ichsan et al, 2019; Saraswati & Agustika, 2020). Students can 

learn more thoroughly, comprehend ideas clearly, work out 

problems, and create their own knowledge based on prior 

knowledge and experience by using high-level thinking 

processes (Zulfiani, Suwarna, & Sumantri, 2020). 

The purpose of this study is to examine students' higher 

order thinking skills in inquiry learning between groups that 

employed printed and electronic learning resources, as well as 

after adjusting for student self-regulated learning.  

 

METHOD 

Research Design 
This study focuses on the disparity in students' HOTS between 

groups who participate in inquiry learning while using printed 

learning resources and electronic learning resources. In 

addition, after taking into account students' self-regulated 

learning, this study focused on differences in students' HOTS.  

The purpose of this study is to ascertain the impact of 

using a variety of learning resources in inquiry learning 

strategies on elementary school students' high-level thinking 

abilities with varying levels of self-regulated learning. Due to 

this, a study involving two groups of students—the 

experimental group and the control group—was carried out. 

The learner condition plays a significant role in learning 

and has an impact on its effectiveness, efficiency, and allure. 

The self-regulated learning is a key component of the learner's 

condition. Messages discovered while learning using a variety 

of resources, depending on the level of independence of the 

students. Inquiry-based learning strategies are connected to this 

self-regulated learning. where students build high-level 

thinking skills and knowledge in the form of behavior. 

Variables for measuring self-regulated learning using a self-

regulated learning questionnaire with a scale of 1 to 5. The 

higher-order thinking variable in this instance was derived 

from the students' results on the test of higher-order thinking 

skill. 

The stages of generating research instruments and 

learning implementation advice are included in the research 

process. This tool consists of self-regulated learning tools, 

HOTS test tools, and a manual for guided inquiry learning. The 

second stage is research implementation, when instruction is 

given in four schools with one control class and one 

experimental class. Data gathering in the form of HOTS data 

and self-regulated learning is the third stage. Data analysis and 

conclusion-drawing comprise the fourth stage. Analysis of 

variance is a tool used in data analysis to draw conclusions 

from put forth hypotheses. 

 

Sample and Data Collection 
Students from Ngada District, Nusa Tenggara Timur Province, 

Indonesia, elementary schools made up the two research 

groups. Since it is unlikely that the subjects will be randomly 

assigned because they have naturally clustered into one group, 

a quasi-research design was selected in which the researcher 

simply randomly selected the groups with the entire subject 

intact to be treated. Due to the use of whole groups (intact 

groups) in this study's pseudo-experimental design, which is 

based on "two-factor analyzed experiments," there are two 

student groups (the experimental group and the control group), 

each made up of four classes—two classes for the experimental 

group and two classes for the control group. 

Both of the study's groups, the experimental group and the 

control group, received treatment. One dependent variable is 

affected by one independent variable and one moderator 

variable. To identify the variations in elementary school 

students' high-level thinking abilities, a covariant research 

design was used. In order to determine the status and 

accreditation of the schools, the study will be carried out in 

fourth grade at four elementary schools. The elementary 

schools are both public and private schools that fall under the 

impact and core elementary school categories. The total 

number of classes required is 4, with each treatment being 

administered in two classes—two for the control group and two 

for the experiments. Dolupore Elementary School, Rutosoro 

Elementary School, Lekogoko Elementary School, and 

Mangulewa Elementary School (West Golewa District) are the 

schools used as research sites (Aimere District). 

The self-regulated learning rubric consists of 20 questions 

that are broken down into categories and descriptions of the 

self-regulated learning markers. According to Fraile, Panadero, 

& Pardo (2017), these qualities include being independent of 

others, being self-assured, acting in a disciplined manner, 

feeling responsible, acting on one's own initiative, and 

practicing self-control. 

The description exam measures a person's ability to think 

critically. According to the topic of the material studied, 

researchers developed the high-level thinking test utilizing 

operational verbs at the levels of analyze, evaluate, and create 

using Bloom's revised taxonomy (Laksana, Dhiu, Jau, & 

Ngonu, 2019). The number of items used to assess conceptual 

knowledge and high-level thinking skills could reach 10. 

Both printed and electronic teaching resources are used in 

a learning environment that is based on the local culture. These 

two teaching resources include context and material related to 

local culture. The printed learning resources employed are 

those created by Laksana, Seso, & Riwu (2019) in the form of 

printed textbooks that are rooted in the community. The 

electronic teaching materials in the form of flipbooks created 

by Samri, Rewo, & Laksana (2020) are the learning tools that 

are used online. 

Treat the two groups listed in Tables 1 and 2 as the focus 

of the research. Learning activities were conducted sparingly 

during the pandemic through study groups of three to four 

people. Students in the experimental group are those who are 

being taught using guided inquiry learning 5E model and 

electronic learning resources (Laksana, Degeng, & Dasna, 

2019).  
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Table 1: Research Procedures for Test Groups 

Phases of learning Learning activities 

Engage By examining students' initial ideas about the subject under discussion and, with the aid of electronic 

learning resources, building a solid foundation for the following stage of learning, teachers draw on 

prior learning experiences. The instructor asks the class to come up with theories about the 

upcoming activities. The instructor stays silent regarding the student's theory. 

Explore 1. Students carry out experiments to test the hypothesis put forth and aided by the instructor's display 

of electronic learning resources. 

2. Teachers support students as they engage in inquiry-based activities. 

Explain Students engage in group discussions about the investigation's findings under the direction of 

teachers, with the aid of supporting information from electronic learning resources. 

Elaborate Students apply concepts learned in the explain stage to new situations in the form of practice 

questions, etc., using visualizations from electronic learning resources. 

Evaluate Students draw conclusions from their observations and consider how their learning has changed. 

 

Students in the control group are those who are taught 

using the guided inquiry learning model 5E with printed 

learning materials. 

 

 
Table 2: Treatment for Experimental Groups in Research 

Phases of 

learning 
Learning activities 

Engage 1. With the aid of printed learning resources, teachers examine students' initial thoughts about the 

subject being covered. 

2. The instructor asks students to propose theories regarding the forthcoming activities. The instructor 

stays silent regarding the student's theory. 

Explore 1. Students carry out testing exercises against the hypothesis put forth and aided by printed learning 

resources.  

2. Teachers guide students through inquiry-based activities. 

Explain Students participate in group discussions about the investigation's findings under the guidance of 

teachers, with supporting information shown in printed learning resources. 

Elaborate With the assistance of visualizations displayed in printed learning resources, students apply their 

concepts in new situations such as problem solving, practice questions, and so on. 

Evaluate Students draw conclusions based on their observations and reflect on the progression of their learning. 

Data Analysis 
Data analysis revealed a significant correlation between pretest 

and posttest results for higher-order thinking abilities. Pretest 

score is therefore controlled in this study by making it a 

covariate variable. As a result, covariate analysis, or analysis 

of covariance, was used to analyze the data in this study 

(ANCOVA). Descriptive analysis and qualitative analysis were 

also carried out. The research hypothesis was put to the test 

using ANCOVA factorial analysis. In order to explain the 

profile of advanced thinking in primary thematic learning, 

qualitative analysis is used. The standard deviation and student 

learning achievement (higher order thinking skill/HOTS) were 

described using descriptive analysis. 

 

FINDINGS 
Techniques for gathering data include questionnaires with up 

to 20 items of statements and descriptions of the test with up to 

10 questions each to gauge students' high-level thinking 

abilities and gauge the independence of their learning. This 

instrument has been acknowledged as reliable and valid. 

A decision-making tool assesses the capacity for high-

level thought based on the value rcount (Corrected Item-Total  

 

Correlation) > r table by 0,304 to df = 42 – 2 = 40, and α = 

0,05. The instrument reliability test also uses the SPSS 

program's Cronbach Alpha formula. 
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Table 3: Result of the High-Order Thinking Skill Test Instrument’s Reliability Testing 

 N % 

Cases Valid 42 100.0 

Excludeda 0 0.0 

Total 42 100.0 

a. Listwise deletion based on all variables in the procedure. 

The results of the validity test indicated that all of the item 

values of the Corrected Item-Total Correlation > from the value 

of the rtable (0.304) indicate that all of the items of the high-level 

thinking ability instrument (Y) are valid and practical for use 

in retrieving research data. Each instrument has a Cronbach 

Alpha value greater than 0.900 for reliability testing, making 

all of the instruments reliable. A very high reliability standard  

 

is a reliability value of 0.933.  

Instruments for decision-making in the form of 

questionnaires are also used to assess the independence of 

student learning rcount (Corrected Item-Total Correlation) > rtable 

by 0,304 to df = 42 – 2 = 40, andα = 0,05. The instrument 

reliability test also uses the SPSS program's Cronbach Alpha 

formula. 

 
Table 4: Result of the Self-regulated learning test Instrumen’s Reliabily Testing 

 N % 

Cases Valid 42 100.0 

Excludeda 0 0.0 

Total 42 100.0 

a. Listwise deletion based on all variables in the procedure. 

The results of the validity test indicated that all item 

values of the Corrected Item-Total Correlation > of the value 

of Rtable (0.304) indicate that the entire item questionnaire to 

assess the independence of student learning (X) is valid and 

practical for use in retrieving research data. Each instrument 

has a Cronbach Alpha value greater than 0.900 for reliability 

testing, making all of the instruments reliable. A very high 

reliability standard is a reliability value of 0.933. 

In the group of students who received instruction using 

printed learning resources and electronic learning resources, 

normality and homogeneity testing of all data on the unit of 

analysis of both student self-regulated learning and high-level 

thinking skills (Y), as well as the correlation test of dependent 

variables with Covariant variables, were conducted prior to the 

hypothesis test. Shapiro-Wilk and Kolmogorov-Smirnov 

statistics are used for normality testing. The normality test's 

criteria state that if p > 0.05, H0 is accepted and H1 is rejected, 

indicating that the data came from a population with a normally 

distributed distribution. On the other hand, if p 0.05, H1 is 

accepted and H0 is rejected, indicating that the data did not 

come from a population with a normally distributed 

distribution. Table 5 below lists the findings of the normality 

test. 

 

 
Table 5: Result of the Normality Test 

 

 Learning Materials 

(A) 

Kolmogorov-Smirnova Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

Unstandardize

d Residual 

Using electronic 

resources for learning  

0.090 40 0.200* 0.979 40 0.668 

Using printed 

learning materials 

when studying 

0.132 41 0.071 0.950 41 0.069 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 

Based on the information in Table 5 above, the results of 

the data normality test using the Kolmogorov-Smirnov and 

Shapiro-Wilk statistics show that all data in the unit of analysis 

for both self-regulated learning (X) and higher-order thinking 

skills in groups of students who receive learning from sources 

such as electronic learning and printed learning resources in 

inquiry learning showed a significance value of more than 0.05 

in both the Kolmogorov-Smirnov and Shapiro- It can be said 

that the distribution of all gathered data is normally distributed 

in accordance with the test criteria because it has a significance 

value greater than 0.05. 

Using the Levene test to assess the homogeneity of 

variants If sig. > 0.05, then H0 is accepted and H1 is rejected, 

which denotes that the data come from populations with the 

same or homogeneous variance, is the criterion for testing the 

hypothesis for the normality test. The data come from 

populations with different variances or that are not 

homogeneous, so if sig. 0.05, H1 is accepted and H0 is rejected. 

The results of the normality test are shown in Table 6 below. 
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Table 6: Result of the Variance Homogenity Test 

 Levene Statistic df1 df2 Sig. 

Higher Order Thinking 

Skills 

Based on Mean 1.129 1 79 0.291 

Based on Median 0.927 1 79 0.338 

Based on Median and with 

adjusted df 

0.927 1 78.638 0.338 

Based on trimmed mean 1.096 1 79 0.298 

Tests the null hypothesis that the error variance of the dependent variable is equal across groups. 

a. Dependent variable: Higher Order Thinking Skill 

b. Design: Intercept + A 

 

The Levene test results show that the statistical 

significance value of the Levene's Test of Equality of Error for 

the unit higher-order thinking skill is shown in Table 6's Test 

of Homogeneity of Variance for that unit. It is possible to 

conclude that the variance between groups is homogeneous if 

the variance is greater than 0.05. 

The covariant variable self-regulated learning (X) on 

higher order thinking skills had a value of r 0.753 and sig. 0.000 

according to the results of the correlation test between the 

covariant variables and the dependent variable (Y). The 

dependent variable and the covariant variables have a linear 

relationship, according to sig. value 0.05. Higher order thinking 

skills are impacted by student self-regulated learning by 56.7%, 

according to the r square value of 0.567. Table 7 below displays 

the data from the dependent variable's covariant variable 

correlation test results. 

 

 
Table 7: Results of the Test for Dependent Variable Correlation with Covariant Variables 

 

 

Studen Self Regulated 

Learning  

Higher Order 

Thinking Skills 

Student Self Regulated 

Learning 

Pearson Correlation 1 .753** 

Sig. (2-tailed)  .000 

N 81 81 

Higher Order Thinking Skills  

Pearson Correlation .753** 1 

Sig. (2-tailed) .000  

N 81 81 

**. Correlation is significant at the 0.01 level (2-tailed). 

The results of the prerequisite test demonstrate the normal 

and homogeneous distribution of all data in the unit of analysis, 

including student self-regulated learning and higher order 

thinking skills, in groups of students who receive instruction 

using printed learning resources and electronic learning 

resources. The results of the correlation test demonstrate a 

linear relationship between the dependent variable and the 

covariant variable. 

The One-way ANOVA test, shown in Table 8 below, is 

used to test the first hypothesis, which asks whether there is a 

significant difference in students' higher order thinking skills 

between groups of students who receive instruction using 

electronic learning resources and printed learning resources 

during inquiry learning. 

 

 
Table 8: Test results for Anova 

Dependent Variable:   Higher order thinking skills (Y)   

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Corrected Model 2181.953a 1 2181.953 47.136 0.000 

Intercept 401780.718 1 401780.718 8679.582 0.000 

A 2181.953 1 2181.953 47.136 0.000 

Error 3656.936 79 46.290   

Total 406950.000 81    

Corrected Total 5838.889 80    

a. R Squared = 0.374 (Adjusted R Squared = 0.366) 

One-way ANOVA calculations reveal that higher-order 

thinking skills have a F(count) value of 47.136 (sig. 0.000), 

rejecting H0 and accepting H1. As a result, it is claimed that 

there is a significant difference in students' high-order thinking  

 

 

skills between groups that received inquiry-based learning 

using printed learning resources and electronic learning 

resources. It can be seen from the subsequent LSD follow-up 

test which independent variable has the greatest impact. 
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Tabel  9: LSD Test of Hypothesis 1 

 

Dependent Variable:   Higher order thinking skills  

(I) Learning Materials (J) Learning Materials 

Mean 

Difference (I-

J) 

Std. Error Sig.b 

95% Confidence Interval 

for Differenceb 

Lower 

Bound Upper Bound 

Using printed learning 

materials when 

studying   

Using electronic 

resources for learning  

10.459* 0.446 0.000 9.571 11.347 

Using electronic 

resources for learning  

Using printed learning 

materials when 

studying  

-10.459* 0.446 0.000 -11.347 -9.571 

Based on estimated marginal means 

*. The mean difference is significant at the 0.05 level. 

b. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments). 

Higher order thinking skills were significantly different in 

the group of students who received instruction using electronic 

learning resources and printed learning resources during 

inquiry learning, as shown by the results of the follow-up test  

 

with Pairwise Comparisons in Table 9 above. This is due to sig. 

0.000 0.05. In the meantime, electronic learning resources  are 

the most effective ones, with an average score of 75.625 for 

higher order thinking skills, as shown in Table 10. 

 
Table 10: Putting the Best Learning Resources to The Test Dependent Variable:   Higher order thinking skills 

 

Learning Materials  Mean Std. Error 

95% Confidence Interval 

Lower Bound Upper Bound 

Using electronic resources for 

learning  

75.625 1.076 73.484 77.766 

Using printed learning materials 

when studying  

65.244 1.063 63.129 67.359 

Additionally, the ANCOVA test was used with SPSS 26 

computational results to test the second hypothesis to see if 

there is a significant difference in students' higher order 

thinking skills between groups of students who receive learning 

using printed learning resources and electronic learning 

resources  in inquiry learning after self-regulated learning 

variables are controlled. The results are shown in Table 11. 

 

 
Table 11: Tests of Between-Subjects Effects 

Dependent Variable:   Higher order thinking skills  

Source 
Type III Sum of 

Squares 
df Mean Square F Sig. 

Corrected Model 5524.615a 2 2762.308 685.581 0.000 

Intercept 976.804 1 976.804 242.435 0.000 

X 3342.663 1 3342.663 829.621 0.000 

A 2214.796 1 2214.796 549.693 0.000 

Error 314.273 78 4.029   

Total 406950.000 81    

Corrected Total 5838.889 80    

a. R Squared = 0.946 (Adjusted R Squared = 0.945) 

The ANCOVA analysis's findings indicate that H0 is 

rejected and H1 is accepted because the FA (count) value for 

higher order thinking skills  is 549.953 (sig. 0.000). Thus, after 

controlling for self-regulated learning variables, it is stated that 

there is a significant difference in students' higher order  

 

thinking skills between groups of students who receive 

instruction using electronic learning resources and printed 

learning resources. It can be seen from the subsequent LSD 

follow-up test which independent variable has the greatest 

impact. 
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Table 12: Results of the LSD test Hypothesis 2 

Dependent Variable:   Higher order thinking skills  

(I) Learning Materials (A) (J) Learning Materials (A) 

Mean 

Difference 

(I-J) 

Std. 

Error 
Sig.b 

95% Confidence Interval 

for Differenceb 

Lower Bound 

Upper 

Bound 

Using electronic resources for 

learning  

Using printed learning 

materials when studying  

10.459* .446 0.000 9.571 11.347 

Using printed learning 

materials when studying  

Using electronic resources for 

learning  

-10.459* .446 0.000 -11.347 -9.571 

Based on estimated marginal means 

*. The mean difference is significant at the .05 level. 

b. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments). 

After student self-regulated learning variables are 

controlled, the results of additional tests using Pairwise 

Comparisons in Table 12 indicate that students' higher order 

thinking skills  differ significantly depending on whether they 

learn using electronic learning resources or printed learning 

resources. In the meantime, electronic learning resources, with 

an average value of higher-order thinking skills of 75.664 as 

shown in Table 13, are the best learning resources used in 

inquiry learning to improve higher-order thinking skills. 

 

 
Table 13: Putting the Best Learning Resources to The Test 

Dependent Variable:   Higher order thinking skills  

Learning Materials 
Mean Std. Error 

95% Confidence Interval 

Lower Bound Upper Bound 

Using electronic resources for 

learning  

75.664a 0.317 75.033 76.296 

Using printed learning materials 

when studying  

65.205a 0.313 64.581 65.829 

a. Covariates appearing in the model are evaluated at the following values: Self Regulated Learning 

= 77.6173. 

DISCUSSION 
The results of this study demonstrate that there are differences 

between elementary school students who learn through inquiry 

using printed teaching materials and those who learn through 

electronic teaching materials. Students who study with 

electronic teaching materials have higher order thinking skills 

than students who learn with printed teaching materials. This 

study also discovered a significant difference between inquiry 

learning with printed teaching materials and electronic teaching 

materials, with or without adjusting for students' independent 

acquisition of higher order thinking skills. 

Learning in an inquiry-based environment demonstrates 

how learning is accomplished by showcasing each student's 

unique skills. Students engage in small-group inquiry learning, 

where individual aptitudes are valued highly. 

Higher order thinking abilities, problem solving abilities, 

conceptual understanding, and critical thinking abilities are all 

aspects of inquiry learning that are developed (Liana, 

Muzzazinah, & Indrowati, 2022; Pursitasari, Suhardi, Putra, & 

Rachman, 2020). Project-based learning, collaborative 

learning, learning through various media, and game learning all 

make use of relevant inquiry learning (Chu, Reynolds, Tavares, 

& Lee, 2017). 

Because the inquiry learning model maximizes all 

students' abilities to look for and investigate existing events or 

phenomena methodically, critically, and logically so that 

students can formulate their own findings, it can help students 

become more adept at critical thinking. In addition, students' 

understanding is deeper because they are actively involved in 

locating solutions to problems that already exist and applying 

those solutions right away (Distrik, Ertikanto, & Sesunan, 

2022). Inquiry-based learning is intended to help students 

develop their scientific thinking skills as well as encourage 

them to actively participate in the learning process by using 

their minds and bodies to solve problems and make decisions 

(Abdurrahman, Ariyani, Maulina, & Nurulsari, 2019) 

Learning materials that are relevant to students' daily lives 

and are culturally charged can also help students develop 

higher-order thinking skills. The electronic teaching materials 

incorporate various facets of nearby Ngada culture that are 

relevant to students' daily lives, influencing how critically 

students think. Learning about local cultures is doable to 

implement and has the potential to enhance students' multiple 

intelligences and higher-order thinking skills (Agusta, 

Suriansyah, Hayati, Nurkhalis, & Mahmudy, 2021; Redhana, 

Redhana, Sudiatmika, & Selamat, 2018; Simamora, Saragih, & 

Hasratuddin, 2019). A strategy for designing learning 

experiences and learning environments that incorporate culture 

as a part of the learning process is known as "culture-based 

learning" (Saripudin, Abdulkarim, & Komalasari, 2018). 

Culture-based learning is predicated on the understanding that 

culture plays a fundamental role in education as a means of 

expressing ideas and expanding knowledge (Wihartanti & 

Wibawa, 2017). In culture-based learning, students use culture 

as a medium to translate their observations into original forms 

and naturalistic principles (Siregar, Sinaga, & Syahputra, 

2021). Thus, through culture-based learning using these 

electronic teaching resources, students are not only copying or 

receiving information, but also engaging in a process of 
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creating meaning from the knowledge they have acquired. The 

goal of the culture-based learning process is to help students 

create meaning and push the boundaries of their imagination 

and creativity in order to have a thorough understanding of the 

subjects they are studying. It goes beyond simply transferring 

or conveying culture or having students embody it (Atmojo, 

Lukitoaji, & Noormiyanto, 2021) 

Higher order thinking skills are increased more 

effectively when electronic teaching materials are used, 

according to research. This result is consistent with research by 

Liana, et al. (2022), which demonstrated that e-modules can 

improve students' critical thinking abilities. 

Additionally, Maharani, Susanti, Indarti, & Syamsi 

(2022) research's indicated that using electronic teaching 

materials had a significant impact on students' higher-order 

thinking skills. Students can better comprehend the material 

and avoid boredom during the learning process with the help of 

electronic teaching materials (Rahayu, Ladamay, Kumala, 

Susanti, & Purwono, 2022). Higher-order thinking skills can be 

improved more effectively by using electronic teaching 

materials (Astra, Raihanati, & Mujayanah, 2020; Widyawati & 

Sujatmika, 2020). Electronic teaching materials come with 

multimedia features like audio, video, and images to make 

them more appealing and interactive (Fuady & Mutalib, 2019). 

Students can customize the media in electronic teaching 

materials so that it meets their needs. Additionally, this 

electronic teaching material can be accessed on a variety of 

gadgets, including cellphones, laptops, and desktop computers. 

But to develop a digital learning source, attention needs to be 

paid to basic skills, competence, and character qualities 

(Syafril, Rahmi, & Azrul, 2022). 

This study also discovered a significant difference 

between inquiry learning with printed teaching materials and 

electronic teaching materials, with or without adjusting for 

students' independent acquisition of higher order thinking 

skills. After adjusting for independent learning variables, 

electronic learning resources are the most effective teaching 

tools used in inquiry learning to enhance higher order thinking 

abilities. This means that without extensive guidance and 

assistance, students can use electronic teaching materials 

independently. This result is in line with the findings of 

Mamun, Lawrie, & Wright, (2020), who found that electronic 

teaching materials like online modules can be given to students 

without any help from instructors or their peers during the 

learning process. Other studies' findings demonstrate that e-

modules can help students develop their higher-order thinking 

abilities and are appropriate for use as stand-alone teaching 

resources (Astra et al., 2020). The state of perfection and 

completion of the two components (mind and reason) in a 

personal unity is known as independence (personal maturity) 

(Hasibuan, Saragih, & Amry, 2019). As evidenced by the 

existence of learning initiatives and a desire to expand one's 

experience, student learning independence is a reflection of a 

creative attitude, freedom of action, and responsibility. If 

students are confident in themselves, they can implement 

learning independence. If students are confident in themselves, 

they can implement learning independence. Learning that is 

followed by independence will motivate students to complete 

their academic tasks with complete responsibility, a strong will, 

and strict discipline so that learning goals can be met to the 

fullest extent possible (Ucu, Sri, Erdawati, & Yuli,  2019). 

The results support those of Liana et al. (2022), who 

found that e-modules help students develop their critical 

thinking abilities. Through module packaging with the design 

of issue formulation features developed with common 

contextual problems and supplied with critical thinking 

questions, the pattern of improving critical thinking can be 

carried out (Maniotes & Kuhlthau, 2014; Wulandari, Prayitno, 

& Maridi, 2022). Sutiani, Situmorang, & Silalahi (2021) claim 

that an Ethno-Constructivism-based inquiry learning 

methodology encourages students to enhance their problem-

solving and discovery skills while also fostering internalized 

cultural values.  

The learning activities in electronic learning at the elicit 

stage, specifically bringing up prior learning experiences by 

extracting ideas so that students have greater conceptual 

capital, have a significant impact on the study's findings. 

Additionally, at the extented stage, critical thinking abilities 

can be developed by testing the concepts learned through real-

world problem-solving questions. This is in line with a study 

by Hapern & Dana (2021), which shows that using a variety of 

different approaches to real-world problems, a person can 

develop their critical thinking abilities. Through a level of 

needs analysis and development that takes into account 

cognitive, affective, and psychomotor needs, the electronic 

module developed must be oriented in accordance with the 

components of student learning needs (Maksum & Purwanto, 

2022). According to Toker & Saturay's (2022), creating digital 

content that is tailored to real life has an indirect impact on 

students' positive attitudes in addition to developing critical 

thinking skills. This impact may be brought on by habituation 

of analysis and interpretation to find solutions to problems with 

a phenomenon that is presented graphically (Qondias, 

Lasmawan, Dantes, & Arnyana, 2022; Lapuz & Fulgencio, 

2020). 

The use of electronic learning resources is thought to 

accelerate learning because it increases the likelihood that 

students will comprehend the material in any setting and at any 

time. Both teachers and students believe that a learning tool 

with high mobility is a useful tool for improving and 

developing skills through adaptable transfer of learning 

(Calamlam, 2020; Encarnacion, Galang, & Hallar, 2021). 

Electronic learning patterns that are more student-centered 

must promise appealing, interactive, innovative designs and 

through the integration of local local wisdom, according to 

Sofyan, Anggereini, & Saadiah (2019); Charlina (2022). 

The findings of this discovery are consistent with research 

by Kua et al. (2021), which demonstrates that the electronic 

media presentation of learning materials based on actual, day-

to-day experiences in a local cultural context will encourage 

students to integrate newly acquired knowledge into their own 

knowledge. According to additional research, learning 

materials presented via electronic media that are based on the 

local culture will aid in enhancing students' fundamental 

reading and critical thinking skills (Laksana et al, 2019). The 

instructor can make the most of all of the students' senses in 

receiving the material delivered by using electronic media in 

the classroom. The lesson will be more engaging, which will 

increase the student's desire to learn. In their research, Ngurah 

& Kua (2019) also highlight how using electronic learning 
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resources might improve a user's capacity for high-level 

thinking because they show information in greater depth than 

print resources. 

According to the findings of the second hypothesis, which 

holds that electronic learning resources can enhance critical 

thinking after controlling independent learning, this finding 

pattern perspective suggests that the design of electronic 

learning resources has a learning concept design that can be 

carried out independently at anytime and anywhere. Students' 

independent learning motivation, which has a significant 

impact on their critical thinking abilities, is demonstrated by 

their awareness of their learning needs by Turan and Koc 

(2018). (Bishara, 2021). The primary motivations for this 

situation, according to Zhu, Bonk, & Berri (2022), are internal 

and make sense of curiosity and fulfillment of the need for 

additional knowledge, while external motivations are very 

beneficial in various simple learning preparations. Working in 

teams or groups to find answers outside of regular business 

hours can have repercussions for self-reliance learning 

(Budiman, Nugraheni,  Sabaria, Julia, & Purnomo 2022). 

With constructivists who believe that education should 

cultivate independent, reflective, and self-directed learners as 

its main objective (Butler & Cartier, 2018). Piaget (in 

Calamlam, 2020), who firmly believes that knowledge is a 

long-term process of acquisition in which students construct 

their own personal knowledge and stimulate brain development 

through independent learning, the tendency of these results is 

very dynamic. A student's ability to learn independently can be 

promoted, in accordance with Adinda & Mohib (2022); 

Karatas, Şentürk, & Teke (2021), through the use of electronic 

learning resources that target thinking abilities consistent with 

the growth of 21st century life skills and a propensity for 

lifelong learning. Curran, 2019; Garava and Pole, 2021; Morris 

2020, all concur in this declaration of achievement that 

independent learning cannot be separated from the use of 

resources, teaching methods, and learning styles that can help 

students become proficient at exploring ideas and using ideas 

to further their academic objectives. 

 

CONCLUSION  
For groups of students who receive inquiry-based learning 

using printed learning resources versus electronic learning 

resources, there is a sizable difference in their higher order 

thinking abilities. These findings suggest that electronic 

learning resources are the most effective ones. The study's 

findings revealed that there were significant differences in 

students' higher-order thinking abilities between groups of 

students who received learning using electronic learning 

resources and printed learning resources during inquiry 

learning after controlling for student self-regulated learning 

variables. After adjusting for student self-regulated learning 

variables, electronic learning resources are the most effective 

teaching tools used in inquiry learning to enhance higher order 

thinking skill. This study demonstrates the value of using 

electronic learning resources for inquiry-based learning to 

enhance higher order thinking skill. 

 

 

RECOMMENDATION 
(1) It is imperative to use electronic learning resources when 

learning because the study's findings show that using electronic 

teaching materials is more successful than using printed 

teaching materials. (2) This study employs a small number of 

people and extremely particular information; therefore, 

additional research with a bigger subject and more generic 

information is required in order to make conclusions with a 

wider scope. (3) Through this instruction, it can help to protect 

regional culture. Because this is the foundation for the 

development of national culture, a priceless asset to the 

Indonesian nation. As a result, it is essential to conserve culture 

by incorporating materials based on local culture into digital 

learning resources. 

 

LIMITATION 
The study is confined to looking at how using different learning 

tools, like printed and electronic teaching materials, affects 

learning. Only learning materials for grade 4th can use media. 

The only subject matter for grade 4th elementary school that 

requires high-level thinking is thematic content. 
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