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Abstract: This study aims to test the effectiveness of the Project-Based 
Learning (PjBL) learning model that is integrated with digital teaching 
materials and computational thinking in improving the Habits of Mind of 
elementary school students in Malang Regency. The research approach used 
is quantitative with a pre-experiment type experimental design, using a one-
group pretest-posttest design. The research instrument is in the form of 
pretest and posttest questions designed to measure the development of 
students' Habits of Mind before and after the application of the learning 
model. The results of data analysis showed a significant increase in posttest 
scores compared to pretests, with an average difference of 13.28 points and 
a significance value (Sig. 2-tailed) of 0.000. These findings indicate that the 
Project-Based Learning model that is integrated with digital teaching 
materials and computational thinking is effective in improving students' 
Habits of Mind. Thus, this model is recommended as an alternative learning 
strategy that is innovative and relevant to be applied at the elementary 
school level, especially in forming a critical, reflective, and adaptive mindset 
in students. 

Keywords: Computational thinking; digital teaching materials; Habits of 
mind; Project-Based Learning. 

  

Introduction  
 
In the era of Society 5.0, technological advances, 

especially in the field of digitalization, have a major 
impact on various aspects of life, including education. 
This ever-evolving technology offers opportunities to 
improve the quality and effectiveness of learning 
(Isti’ana, 2024; Siringoringo & Alfaridzi, 2024). Teachers 
as educators must be able to show empathy and adapt to 
the progress of the times by developing relevant 
learning models so that education remains effective and 
in accordance with the needs of students (Dewi et al., 
2023; Hadar et al., 2020). Transformation in education 
today requires a paradigm shift from a teacher-centred 

learning model to a more student-centred approach 
(Goodwin, 2024; Lembong et al., 2023). Millennials and 
Generation Z exhibit distinctive characteristics of Habits 
of Mind, which affect the way they respond to 
challenges, solve problems, and adapt to a technology-
based learning environment. Habits of Mind such as 
reflective thinking, perseverance, cognitive flexibility, 
and openness to  

The learning process needs to be adapted so that 
students learn actively and independently, utilizing 
digital tools and resources to deepen students' 
understanding (McKnight et al., 2016; Sari et al., 2024). 

In this case, the project-based learning model integrated 
with digital teaching materials and computational 
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thinking becomes an innovative solution. Project-based 
learning is a project-based learning model that 
emphasizes contextual practice and helps students 
understand learning material through hands-on 
experience (Akirav, 2023; Fasya & Wiranti, 2024; 
Mulyani et al., 2023). Using Digital Teaching Materials, 
this model integrates technology-based learning content 
into the learning process, allowing students to access 
information in interactive formats such as videos, 
animations, simulations, or multimedia presentations 
through digital devices (Haleem et al., 2022; Pavlásek, 
2010). This not only enriches the learning experience, but 
also supports students' active involvement in 
understanding the material in a more in-depth and 
contextual way. 

At SD Negeri Dadaprejo 2 and SD Negeri Girimoyo 
2, the application of a project-based learning model 
integrated with digital teaching materials and 
computational thinking has been carried out to improve 
students' habbits of mind. Early observations show that 
students in both schools show high enthusiasm and 
engagement in learning. At SD Negeri Dadaprejo 2, 
grade V students experienced significant progress in 
their understanding of the material, which reflects the 
improvement of students' habbits of mind. However, at 
SD Negeri Girimoyo 2, despite the improvement in the 
quality of learning, students faced technical obstacles 
and difficulties in adapting to digital teaching materials, 
which had an impact on the process of improving 
students' habbits of minds. The following is a table of the 
results of the observation recap in class V that has been 
carried out. 

Based on the recap observations that have been 
carried out, the results of the implementation of the 
project-based learning model integrated with digital 
teaching materials and computational thinking at SD 
Negeri Dadaprejo 2 and SD Negeri Girimoyo 2 show 
significant findings. At SD Negeri Dadaprejo 2, out of 33 
students in grade V, around 85% of students showed 
high enthusiasm for learning. Student involvement in 
learning activities is also excellent, with 80% of students 
actively participating. Progress in material 
comprehension has been very positive, with 90% of 
students making significant progress. In addition, 
students' digital skills are improving well, with 88% of 
students showing improved skills. No obstacles or 
difficulties were reported in the implementation of 
digital teaching materials in this school. 

In contrast, at SD Negeri Girimoyo 2, out of 30 
students in grade V, about 80% of students showed high 
enthusiasm for this learning model, while 75% of 
students were actively involved in learning activities. 
Despite improvements in material comprehension, only 
70% of students have made significant progress. 

Improvements in digital skills were also noted, with 73% 
of students showing progress. However, in this school 
there are several technical obstacles and difficulties in 
adapting digital teaching materials, which affect the 
process of improving students' habbits of minds. 
Overall, the project-based learning model integrated 
with digital teaching materials and computational 
thinking showed positive results in both schools, despite 
differences in the level of progress and obstacles faced. 
These results reflect the great potential of digital 
teaching materials in improving students' habbits of 
minds, but also emphasize the need to pay attention to 
technical challenges and adaptation to ensure optimal 
effectiveness. 

Digital teaching materials serve as interactive 
learning mediums that combine the real and virtual 
worlds, creating an instructional environment that 
supports active student engagement and collaboration 
(AlGerafi et al., 2023; Jesionkowska et al., 2020; 
Papanastasiou et al., 2019). Using an app like Assemblr 
Studio, students can access additional information by 
scanning an object or QR code (Quick Response), which 
allows students to obtain more detailed and contextual 
information. With a project-based learning model 
integrated with digital teaching materials and 
computational thinking, students not only learn theory 
but also engage in relevant and applicable practice 
processes. This model is designed to improve students' 
habbits of mind by integrating technology in the daily 
learning process. 

 
Method  

 
This study uses the Quasi-Experiment Design 

method, which is a form of experimental design that 
involves a control group but cannot fully control 
external variables that affect the implementation of the 
experiment. 

The design of this study uses the Nonequivalent 
Control Group Design, with the design as follows Table 
1. 
 
Table 2. Nonequivalent Control Group Design Research 

Group Pre-Test Treatment Post-Test 

Experiment O1 x O2 
Control O3 - O4 

 
Information: 
O1 and O3 = Pre-Test measurements for the 
experimental and control groups. 
X = Learning using a project-based learning model 
integrated with digital teaching materials and 
computational thinking. 
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O2 and O4 = Post-Test measurements for the 
experimental and control groups. 

The variables of this study consist of two variables, 
namely X and Y. Variable X is an independent variable, 
namely a project-based learning model integrated with 
digital teaching materials and computational thinking 
and Variable Y is a bound variable in this study, namely 
the habbits of mind. 

 

 
Figure 1. Research Variables 

 
This research was carried out at SD Negeri 

Dadaprejo 2 and SD Negeri Girimoyo 2. This research 
was carried out from July 1 to August 12, 2024. The 
sampling technique in this study used Simple Random 
Sampling; strata in the population were not taken into 
account when selecting samples from the population. 
Each class in the population has an equal chance of being 
selected as a sample when using this strategy. The two 
classes that became the selected sample were class V of 
SD Negeri Dadaprejo 2, which had 33 students as an 
experimental class, and class V of SD Negeri Girimoyo 
2, which had 30 students as a control class, so that the 
total sample of this study was 63 students. 

The data collection techniques in this study involve 
three main methods of testing, documentation, and 
observation. The test is used to measure the extent to 
which a student's habbits of mind is improved, 
providing a quantitative picture of the student's skills 
and understanding through Pre-Tests (initial 
assessment) and Post-Test (final assessment) using 
practical assessments. Of the 30 assessment indicator 
points made by the researcher, only 24 points were 
considered valid and reliable for use in the Pre-Test and 
Post-Test after the validation process. Documentation is 
used to collect and store data related to learning 
processes and outcomes, including records of activities 
and materials used during experiments. Observations 
were carried out to obtain qualitative data on student 
interaction with the learning model, as well as to assess 
the level of enthusiasm and student involvement. In 
addition, the assessment also involves questionnaires 
filled out by observers to gain insight into the 
effectiveness of the implementation of project-based 
learning models integrated with digital teaching 

materials and computational thinking in improving 
students' habbits of minds. 

The data analysis method in this study uses SPSS 
(Statistical Package for the Social Sciences) software 
version 21. The analysis was carried out including 
validity, reliability, and homogeneity tests using the 
Fisher Test. The normality test was carried out with the 
Lilliefors test. In addition, the analysis includes 
calculations of Effect Size and N-Gain, as well as 
hypothesis testing using t-tests. 

The normalized gain formula uses the following 
methods to determine the improvement of student 
learning outcomes. 

Normalized gain (g) = 
𝑃𝑜𝑠𝑡𝑡𝑒𝑠𝑡 𝑆𝑐𝑜𝑟𝑒−𝑃𝑟𝑒𝑡𝑒𝑠𝑡 𝑆𝑐𝑜𝑟𝑒

𝐼𝑑𝑒𝑎𝑙 𝑆𝑐𝑜𝑟𝑒− 𝑃𝑟𝑒𝑡𝑒𝑠𝑡 𝑆𝑐𝑜𝑟𝑒
  (1) 

 

Table 2. Modified Normalized Gain (G) Interpretation 
Normalized Gain Values Interpretation 

-1.00≤g>0.00 There is a decline 
g = 0.00 There is no improvement 
0.00<g<0.30 Low 
0.30≤g<0.70 Keep 
0.70≤g≤1.00 Tall 

 
The following categories apply to the criteria used 

to determine the Effect Size: 
 
Table 3. Category Effect Size 

Effect Size Category 

d<0.2 Small 
0.2<d<0.8 Keep 
d>0.8 Tall 

 
Before being used for research, the instrument must 

be tested for validity and reliability first, so that it is 
proven to be valid and reliable as a measuring tool for 
Habbits of mind. In this case, an instrument item is said to 
be valid if the significance value is less than 0.05 
(sig<0.05), the instrument item is said to be invalid if the 
significance value is greater than 0.05 (sig>0.05). The 
following are the results of the validity test of indicator 
items: 
 
Table 4. Results of the Validity Test of Assessment 
Indicators 

No Indicator Significance Information 

1 0.001 Valid 
2 0.000 Valid 
3 0.001 Valid 
4 0.000 Valid 
5 0.001 Valid 
6 0.000 Valid 
7 0.001 Valid 
8 0.000 Valid 
9 0.000 Valid 
10 0.000 Valid 
11 0.001 Valid 

(Y) 

Habbits of mind  

(X) 
 Project-based 

learning model 
model integrated 

with digital 
teaching materials 
and computational 

thinking 
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No Indicator Significance Information 
12 0.000 Valid 
13 0.000 Valid 
14 0.000 Valid 
15 0.000 Valid 
16 0.854 Invalid 
17 0.976 Invalid 
18 0.883 Invalid 
19 0.000 Valid 
20 0.000 Valid 
21 0.691 Invalid 
22 0.000 Valid 
23 0.001 Valid 
24 0.000 Valid 
25 0.0976 Invalid 
26 0.000 Valid 
27 0.951 Invalid 
28 0.000 Valid 
29 0.000 Valid 
30 0.000 Valid 

 
Twenty-four of the instrument test findings were 

considered valid, while 6 were considered invalid based 
on the validity test results listed in the table. As a result, 
24 valid indicators can be used as a measuring tool to 
assess students' Habbits of mind. 

For a test to produce reliable results, its level of 
reliability must be high. A valid test must be reliable, but 
a test can have reliability without always being valid. To 
evaluate the consistency of the indicators, the 
researchers used a reliability test with the Cronbach 
Alpha formula. Data for the Cronbach alpha reliability 
test, an instrument is considered reliable if the Cronbach 
alpha value is more than 0.60 (Sugiyono, 2019). The table 
below shows the reliability test findings of the 
instrument. 
 
Tabel 5. Reliability Statistics 
Cronbach's Alpha N of Items 

0.983 24 

 
Table 5 shows that the instrument reliability test 

results in an r11 score of 0.983, which is much greater 
than 0.60 (0.983 > 0.60). Thus, the indicator instruments 
for measuring the assessment of Habbits of minds meet 
the high reliability requirements, as indicated by the 
high reliability value in Table 6.  

The researcher chose to use 24 of the 30 test 
questions for the hypothesis test, which was the final 
test, after conducting a validity and reliability test 
analysis of all 30 Habbits of mind test questions. Of the 
30 questions, 6 did not meet the requirements for 
differentiation. Therefore, this study uses the following 
series of questions: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 
15, 19, 20, 22, 23, 24, 26, 28, 29, and 30. Based on the 
results of the validity and reliability tests, these 24 

questions are considered to meet good standards and are 
suitable for use as a measure of Habbits of mind. 

 

Result and Discussion 
 
In the application of learning, the project-based 

learning model integrated with digital teaching 
materials and computational thinking has been proven 
to be more effective in improving students' Habbits of 
mind compared to the use of the conventional Project 
Citizen model. In the experimental class, student-
centered learning with educators acting as facilitators 
who support and implement all predetermined steps 
using a project-based learning model integrated with 
digital teaching materials and computational thinking. 
The results of each meeting can be seen in the Table 6. 
 

Table 6. Results of Learning Implementation Using 
Project-Based Learning Model Integrated Digital 
Teaching Materials and Computational Thinking 

Implementation  Percentage (%) 

Meeting 1 80 
Meeting 2 83 
Meeting 3 89 
Meeting 4 92 
Encounter 5 95 
Encounter 6 97 
Meeting 7 100 

 
Table 6 presents the results of the analysis 

regarding the application of the integrated project-based 
learning model, digital teaching materials and 
computational thinking in the learning process. This 
data was obtained from observation sheets filled out by 

classroom teachers as observers during the research 
project. Based on these findings, the learning 
management estimate showed a progressive increase 
from meeting to meeting: at the first meeting it was 
recorded at 80%, increasing to 83% at the second 
meeting, 89% at the third meeting, 92% at the fourth 
meeting, 95% at the fifth meeting, and reaching 97% at 
the sixth meeting. At the last meeting, the estimated 
learning management reached 100%.  
 
Table 7. Pretest and Posstest Scores Recapitulation 

Indicator Experiment Control 

Pretest Posstest Pretest Posstest 

Total Values 1191 2031 961 1741 
Average 49.62 84.62 40.04 71.54 

 
The findings of the pretest and posttest in the 

control class and the experimental class show the results 
obtained from the application of the project-based 
learning model integrated with digital teaching 
materials and computational thinking. The following is 
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a recapitulation of the pretest and posttest scores of the 
control class and the experimental class. 

Through the Table 7, a graph can be produced to 
find out a broader histogram picture of the results of the 
pretest and posstest, the following pretest and posttest 
graphs. 

 

 
Figure 2. Pretest and Posstest Average Score Chart 

 
The results showed that the experimental class had 

a higher average score of pretest and posttest than the 
control group, as seen in the graph above. In the 
experimental class, the average pretest score was 49.62, 
while in the control group it was 40.04. After the posttest, 
the average score of the experimental class rose to 84.62, 
while the average score of the control class was 71.54. 

It can be seen from the results of the pretest and 
posttest of the experimental class that have increased 
significantly, that the use of the project-based learning 
model integrated with digital teaching materials and 
computational thinking can improve students' Habbits 
of mind (Chen et al., 2022; Nurhayati et al., 2020). 
 
Normality Test (Liliefors Test)  

The Liliefors test, especially with a significance 
threshold of α = 0.05, is a normative test used in this 
study. The sample is normally distributed if Lcal < 
Ltable Ha is accepted, and not normally distributed if 
Lcal > Ltable Ha is rejected. The calculation of the 
normality test is based on criteria to determine whether 
the data is normally distributed or not. Table 8. Below 
shows the results of the pre-test and post-test normality 
tests. 
 
Table 8. Results of Pretest and Posstest Normality Test 
for Experiment and Control Class 

Statistics Experiment Control 

Pretest Posstest Pretest Posstest 

N 33 33 30 30 
x̄ 49 84 40 71 
SD 18,83 83,91 16,39 76,45 
Count 0,138 0,146 0,152 0,159 
Tables 0,154 0,154 0,161 0,161 
Conclusion Normal Normal Normal Normal 

Table 8 shows that the number of experimental 
class calculations is distributed regularly, with pretest 
results of 0.138 and postes findings of 0.146. The number 
of control class counts was also distributed normally, 
although the pre-test and post-test scores of the control 
class were 0.152 and 0.159, respectively. Similarly, the 
results of both classes can meet the requirement that Lcal 
< Ltab, which indicates that the distribution of both 
classes in the pre-test and post-test is normally distributed. 
 
Normality Test (One-Sample Kolmogorov-Smirnov Test)  

Requirements tests or traditional assumptions tests 
for data analysis include normality tests. This means that 
the normality of the distribution of research data must 
be checked before conducting statistical analysis to test 
the hypothesis, i.e. regression analysis. Regularly 
dispersed data is considered good data. The 
Kolmogorov-Smirnov normality test relies on the 
following principles to draw conclusions: If the 
significance value (Sig.) of a study is greater than 0.05 
then the data is considered to be evenly distributed; and 
if the Sig value is less than 0.05, then the research data is 
not normally distributed. 
 

Table 9. Normality test (One-Sample Kolmogorov-
Smirnov Test) 

Parameters  Unstandardized 
Residual 

Normal 
Parametersa,b 

N 63 
Mean 0.0000000 

Std. Deviation 2.92713942 
Most Extreme 
Differences 

Absolute 0.199 
Positive 0.076 

Negative -0.188 
Test Statistic 0.188 
Asymp. Sig. (2-tailed) 0.188c 

 
The value of the significance of Asymp is a variable 

of product quality. The sig (2-tailed) is higher than 0.05 
which is 0.188, according to the SPSS output table 
generated. The data is distributed normally, according 
to the conclusions drawn from the Kolmogorov-

Smirnov normality test described. 
 
Multicollinelarity Test  

It is a common fact that all statistical tests must have 
a foundation for making conclusions. The following is 
the basis for the inferences made in the multicollinearity 
test that uses tolerance and VIF: If the regression model's 
VIF value is less than 0.10, this indicates that 
multicollinearity does not exist; If the value is more than 
0.10, multicollinearity occurs. 
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Table 10. Multicollinearity Test 
Model Collinearity Statistics 

Tolerance Bright 

(Constant)   
Project-based learning model 
integrated with digital teaching 
materials and computational 
thinking (X) 

0.684 0.068 

a. Dependent Variable: Habbits of mind 

 
By looking at the Tolerance and VIF values, 

multicollinearity test decisions can be made. The 
coefficient for variable (X) is less than 0.10, according to 
the output table 'Coefficients' in the 'Collinearity 
Statistics' section. The VIF value for variable (X) is less 
than 0.10, which is 0.068 with a tolerance of 0.684. It can 

be said that there are no signs of multicollinearity in this 
regression model based on the decision making criteria 
of the multicollinearity test. 
 
Heteroscedasticity Test  

The heteroscedasticity test was used to find out 
whether the residual variance of the regression model 
was different or similar between the data. This test is 
called homocedasticity if the residual variance between 
observations is constant; It is called heteroscedasticity if 
it varies. Regression models that meet the conditions of 
homokedasticity are considered good. The presence or 
absence of a particular pattern on the scatter chart can be 
used to determine whether heteroscedasticity is present. 
When a particular pattern appears, heteroscedasticity 
has occurred. However, heteroscedasticity does not exist 
if there is no visible pattern and the points stretch above 
and below the zero value of the Y-axis. 

 
Figure 3. Sacatterplot Heteroscedasticity Test 
 
It can be seen from the image above that the 

findings of the scatter plot of the heteroscedasticity test 
meet the heteroscedasticity requirements. This can be 

seen from the scatter plot above, where the dots are 
erratic and do not follow a certain pattern. Therefore, it 
can be said that the data are heteroscedasticity free or do 
not show heteroscedasticity. 

 
Homogeneity Test  

After the data is distributed normally, a 
homogeneity test is performed. The Fisher test is used as 
a homogeneity test. The appendix displays the results of 
the data homogeneity test calculation. A homogeneous 
sample if Fcal < Ftabel Ha is declared acceptable; the 
sample is not homogeneous if the Fcal > Ftabel Ha is 
declared to be rejected. This criterion is used to 
determine whether the data is homogeneous or not. 
Table 11. Below shows the homogeneity test results for 
the pretest and posttest 

 
Table 11. Homogeneity Test Results Pretest and Posstest 
Experiment and Control Class 

Statistics Pretest Posttest 

Calculation 2.1846 1.8376 
Table 3.9984 3.9984 
Conclusion Homogeneous Homogeneous 

 
The results of the homogeneity test for the pretest 

and posttest in the control and experimental classes are 
shown in Table 11 above. The experimental and control 
class pretest resulted in a Fcal value of 2.1846, while  the 
experimental and control class posttest resulted in a Fcal 
of 1.8376. Since Fcal < Ftabel was found for data from 
both classes, it can be said that both samples have the 
same and homogeneous variance. 
 
Hypothesis Test (t-Test)  

It has been determined through the necessary data 
analysis test that the test results of each class are 
homogeneous and distributed regularly. Thus, the data 
analysis can be proceeded to the next stage, namely 
hypothesis testing, to confirm whether or not there is an 
influence. With the following conditions, the t-test is 
used to test this hypothesis: Ha is accepted if the tcount 
is > ttable and rejected if the tcount is < ttable. Table 13. 
Below shows the hypothesis test results for the 
experimental and control classes. 

The Table 12 shows that the results of the 
hypothesis test show that the value of the tcal is greater 
than the ttabul, namely (2.439 > 1.670). So Ha was 
accepted and Ho was rejected, meaning that based on 
the results of the hypothesis test, the use of a project-
based learning model integrated with digital teaching 
materials and computational thinking had a significant 
effect on students' Habbits of mind. 
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Table 12. Hypothesis Test Results 
Model Unstandardized Coeff.  Standardized Coeff. t Sig 

B Std. Err Beta 

Constant 49.348 11.343  1.988 0.005 
Project-based learning 
model integrated with 
digital teaching materials 
and computational 
thinking  

0.087 0.186 0.058 2.439 0.000 

Determination Coefficient Analysis (R2)  
The value of the determination coefficient can be 

seen as the degree of contribution of an independent 
variable to a dependent variable or as the amount that 
an independent variable can explain to the variance of 
the dependent variable. The percentage of variance 
described by the independent variable (X) relative to the 
dependent variable (Y) is known as the coefficient of 
determination (R squared or R-squared), denoted by 
"R²". In other words, the coefficient of determination, 
also known as R squared, can be used to predict and 
determine the extent to which variable X contributes to 
variable Y simultaneously or collectively. 
 
Table 13. Coefficient of determination Model Summary 

Model R R Square Adjusted 
R Square 

Std. Err 
Estimate 

1 0.413 0.334 0.278 2.199 

 
It is known that the R Square value is 0.334 and the 

determination coefficient or R is 0.413 based on the SPSS 
output table "Model Summary" above. The coefficient of 
determination (R) has a magnitude of 0.413 or 41.3%. 
This graph shows a partial influence of 41.3% of the 
project-based learning model of digital teaching 
materials and computational thinking on the Habbits of 
mind variables in SD Negeri Dadaprejo 2 Malang 
Regency and SD Negeri Girimoyo 2 Malang Regency. 
Meanwhile, variables that are not included in this 
regression equation or variables that are not studied 
affect the rest by 100% - 41.3% = 58.7%. 
 
N-Gain  

Habbits of students' minds are marked by a gain 
value, gain is the difference between posttest and pretest 
scores, gain shows an increase in students' abilities after 
the learning process. The normalized NGain test was 
carried out to show how much the Habbits of mind of 
students improved after participating in learning with a 
project-based learning model integrated with digital 
teaching materials and computational thinking. The 
calculation of N-Gain is the difference between the 
posttest and pretest scores divided by the difference 
between the highest score and the pretest score. The 

following are the results of the N Gain score in the 
experimental class. 

 
Table 14. N-gain experiment class 

Parameters N Min Max Mean Std. 
Dev 

N-gain 
Score 

33 0.30 0.100 0.8462 0.24902 

N-
Percentage 

33 30.00 100.00 84.6286 24.90274 

Valid N 
(listwise) 

33     

 
The table 14 is known as the result of the N-Gain 

Score with a mean value of 0.8462, the value is greater 
than 0.3 (0.84>0.3) then the category obtained is 

high/high effectiveness. N-Gain Percent of the mean 
value is 84.6286, this value is greater than 76% 
(84%>76%), so it is considered effective. So it can be 
concluded that the use of the integrated project-based 
learning model of digital teaching materials and 
computational thinking to improve students' Habbits of 
mind has proven to be effective in experimental and 
high-category classes. 

The results of the N Gain test in the control class are 
presented in the Table 15. 
 
Table 15. N-gain control class 

Parameters N Min Max Mean Std. 
Dev 

N-gain 
Score 

30 0.30 0.100 0.7154 0.23522 

N-
Percentage 

30 30.00 100.00 71.5444 23.52174 

Valid N 
(listwise) 

30     

 
The Table 15 is known as the result of the N-Gain 

Score with a mean value of 0.7154, the value is greater 
than 0.3 (0.71>0.3), then the category obtained is 
high/high effectiveness. N-Gain Percent has a mean 
value of 71.5444, and is in the medium category. 
 
Effect Size  

In this study, effect measures were used to measure 
how well one variable affected another. The efficacy of 
the project-based learning model integrated with digital 
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teaching materials and computational thinking in 
Habbits of mind was assessed using the Effect Size test. 
The following table shows the results of the Effect Size 
calculation. 
 
Table 16. Effect Size Results 

Class Average 
Gain 

SD Effect 
Size 

Category 

Experiment 84.6286 24.9027 0.2 Keep 

Control 71.5444 23.5217 

 
The results of the effect size calculation showed that 

the use of the project-based learning model integrated 
with digital teaching materials and computational 
thinking could be used to improve students' Habbits of 
mind, with a value of 0.2 indicating the effectiveness of 
this model had a moderate effect on students' Habbits of 
mind. 
 
Discussion  

Based on the results of the analysis and research 
that has been carried out, it can be proven that the 
project-based learning model integrated with digital 
teaching materials and computational thinking is 
effective in improving the Habbits of mind of 
elementary school students in Malang Regency. This is 
supported by an effect size value of 0.2, which indicates 
a medium category. This proves that the application of 
the model has a significant impact on improving 
students' Habbits of mind, even though it does not fall 
into the large category. The success of the project-based 
learning model integrated with digital teaching 
materials and computational thinking in improving the 
Habbits of mind needs to be seen from the perspective 
of practical implementation in the field. This approach is 
adopted by educators by tailoring learning content 
according to the local context and the needs of students. 
In the process, students respond well to the use of digital 
teaching materials, which makes students more engaged 
and motivated in learning. 

The project-based learning model integrated with 
digital teaching materials and computational thinking is 
designed so that students not only understand digital 
concepts, but also be able to apply them in real-life 
contexts that are relevant to students. As in learning 
about environmental issues, students can use digital 
teaching materials to simulate the impact of students' 
actions on the surrounding environment, which helps 
students understand and appreciate the importance of 
their role as responsible citizens. The application of 
teaching materials in the project-based learning model 
integrated with digital teaching materials and 
computational thinking not only helps students 
understand the material better, but also fosters an 
appreciation for digital technology and its responsible 

use. Students' responses to this model are an important 
indicator of its success. Based on observations and 
assessments conducted during the study, students 
showed a significant increase in learning motivation. 
Students become more active in class discussions, more 
enthusiastic in completing given projects, and more 
critical in providing solutions to the problems at hand. 

This improvement shows that the Project-Based 
Learning Model integrated with digital teaching 
materials and computational thinking not only improves 
Habits of Mind, but also creates a more dynamic and 
interactive learning environment. Institutional support 
and school culture also play an important role in the 
successful implementation of this model. The 
elementary school that is the location of the study has a 
commitment to integrating technology in every aspect of 
learning, from curriculum to teaching methods. This 
support ensures that the implementation of the Project-
Based Learning Model integrated with digital teaching 
materials and computational thinking is carried out 
consistently and sustainably, allowing students to feel 
the full benefits of this approach in the long term. 

These findings are in line with various relevant 
studies that have been conducted previously, showing 
that the application of technology-based learning 
models can significantly improve students' Habbits of 
mind  (Alakrash & Abdul Razak, 2021; Nurunisa & 
Shodiq, 2024; Rasdiana et al., 2024). The research reveals 
that integrating technology with real-world contexts 
helps strengthen students' understanding and critical 
skills. Technology-based approaches such as AR can 
increase students' motivation and engagement in the 
learning process, as well as improve students' digital 
skills and creativity (Wang, 2020). Technology-based 
learning models assist students in connecting various 
concepts, which contributes to the improvement of 
critical thinking and problem-solving skills (Dominggus 
et al., 2021; Simanjuntak et al., 2021). The integration of 
technology in the curriculum not only improves 
students' understanding of the material, but also 
strengthens students' analytical and critical thinking 
skills (Murillo-Zamorano et al., 2019). 
 

Conclusion  
 
Based on the results of research and data analysis, 

it can be concluded that students' Habbits of mind (QCD) 
can be improved through the application of a project-
based learning model integrated with digital teaching 
materials and computational thinking (AR). This can be 
seen from the comparison of pretest and posttest scores  in 
the experimental class, where the pretest score  of 49.63 
increased significantly to 84.63 in the posttest. In 
comparison, the pretest and posttest scores  in the control 
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class remained at a lower level compared to the 
experimental class, with a pretest score of 40.04 and a 
posttest score of 71.54. The results of the hypothesis test 
showed that the tcal value was greater than the table, 
namely (2.439 > 1.670). So Ha is accepted and Ho is 
rejected, with an effect size of 0.2 which falls into the 
medium category, at a significance level of α = 0.05. 
Therefore, it can be concluded that the project-based 
learning model integrated with digital teaching 
materials and computational thinking is effective in 
improving the Habbits of mind of students in elementary 
schools in Malang Regency. 
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