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Abstract: Teaching should have a context for creating the meaningful learning. In addition, students should have a variety of learning resources to 
enrich their abilities. However, learning resources for physics enrichment were still not available. The solution to this problem is to apply physics 
enrichment e-books by integrating contextual teaching learning (CTL) and environmental factor. The objective of the research was to investigate the 
effect of physics enrichment e-books by integrating CTL and environmental factor on academic performance of students. The research method was 
quasi-experimental for two groups of samples. The research design can be entered into the posttest only design. Data collection instruments consist of 
written test of knowledge aspect, observation sheet to assess attitudes, and performance assessment sheet to assess thinking skills of students. The 
results of data analysis stated that the application of physics enrichment e-book has given a significant effect on academic performance of grade X 
students including knowledge and thinking skills aspects. 
 
Index Terms: Enrichment, E-book, Contextual teaching and Learning (CTL), Environmental factor 

———————————————————— 

 

1 INTRODUCTION 
Teaching in 21st century should be able to answer the 
challenges of the 21st century. In the 21st century, 
comprehensive human abilities such as knowledge, skills, and 
good character are needed in their life [1], [2], [3], [4]. Teaching 
in 21st century must be able to develop the  variation  of 
student abilities such as 21st century skills. For this reason, 
the teaching should be apply CT and principles of 21st century 
learning. The principles of 21st century learning need to be 
considered in implementing teaching in schools. First, 
teaching should have context, meaning that learning material 
is related to the real world context. Second, teaching should 
be centered on students, meaning that in their learning they 
are actively involved in constructing their various abilities. 
Third, teaching should encourage collaboration between 
students. Finally, teaching should be linked to society life [5], 
[6], [7]. Thus, learning must involve students actively and 
collaboratively to construct knowledge based on real-world 
contexts and problems in society life. The use of ICT in 
teaching process is also relevant to 21st century education. 
ICT has been used in teaching to make teaching interesting, 
display small or dangerous objects, accelerate the teaching 
process, provide learning resources, and so on. The use of 
ICT has assisted teachers in creating effective and efficient 
teaching. Therefore, the combination of ICT and 21st century 
learning principles is able to answer the challenges of 21st 
century education. The combination between enrichment book 
and the use of ICT provides an opportunity to improve 
academic performance of students more broadly.  
 
 
 
 
 
 
 
 
 
 
 
 
 

The use of enrichment book can enhance, develop, and enrich 
the  abilities of students. Enrichment book can support the 
main book, discuss broader material, explore material on 
certain topics more deeply, encourage student reading 
interest, and provide instructions in carrying out an activity. On 
the other hand, the use of ICT in enrichment books can 
improve skills in using ICT, help to study learning materials, 
assist in doing assignments, motivate to develop knowledge 
and skills, and so on. Several researchers have developed 
physics enrichment books. Enrichment book with the title ice 
and snow can be used as enrichment material in physics [8]. 
Enrichment book can help students to visualize the physics 
concepts of water rocket [9]. The implementation of the 
chordophone enrichment book can create meaningful learning 
[10]. On the other hand, enrichment physics knowledge book 
of optical instrument with augmented reality can improve 
learning outcomes of students [11]. However, these physics 
enrichment books are still in printed form on a certain physics 
topic. There are at least three differences between this physics 
enrichment book and other physics enrichment books. First, 
physics textbook is developed on the theme of motion and 
energy. Second, physics enrichment book in electronic form 
known as e-books. Third, the material in the textbook 
integrates CTL and environmental factors. These three 
differences are the main characteristics and uniqueness of the 
physics enrichment e-book based on CTL and environmental 
factor. Electronic books can be abbreviated as e-books are 
popular books to read and study personally [12]. These books 
are relevant to the the industrial revolution 4.0 era and the 
covid-19 era. An electronic book or e-book is a book 
publication made in digital format [13], [14], [15], [16]. E-books 
are textual documents or digital text files that are converted 
and published in an electronic format [17]. Another definition of 
e-book is a book published in an electronic format [17], [18], 
[19]. The contents of the book consist of text, images, videos 
and displayed on a computer or other electronic device. 
Electronic books can be read on computers, cellphones, 
smartphones, or tablets. The advantages of e-books are easy 
access, easy to search for topics, save time because we don't 
need to go to the library, can be used anywhere and anytime, 
can be displayed better, and the price is cheaper [18], [20], 
[21]. Enrichment book is a book that support the main book 
used by students in the teaching process. An enrichment book 
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is a book that contains material that can enrich the knowledge, 
skills and personality of students [22], [23]. This book has 
content and presentation that can be used to obtain additional 
information about science, technology, art, and culture in 
deeply and broadly. The use of enrichment book in teaching 
can enrich and develop student mastery, provide additional 
knowledge on textbook, present topics and facts based on 
science, and provide additional learning resources to support 
the teaching process [8], [10], [11]. The use of physics 
enrichment e-books is expected to improve the knowledge, 
skills, and personality of students. For this reason, it is 
necessary to investigate physics enrichment e-book based on 
CTL and environmental factor. Therefore, the aim of the 
research is to investigate the effects of using physics 
enrichment e-books on the academic performance of grade X 
students. 
 

2 METHOD 
The research method was quasi-experimental for two sample 
groups. The experimental group used physics enrichment e-
book based on CTL and environmental factor. Meanwhile, the 
control group didn’t use it. The design of this research was a 
control group design with posttest only. In this research 
design, posttest was only used to determine the success of 
the research. Initial data were used the results of middle 
semester of students grade X. The research population was 
students of grade X MIPA at SMAN 2 Padang who were 
registered in the 2019/2020 school year. The research 
population consisted of seven classes with 252 students. The 
research sample was determined using a cluster random 
sampling. The experimental group was students of grade X 
MIPA 2 while the control group was students of grade X MIPA 
3. The number of students in the experimental group and 
control group were 32 students respectively. The instruments 
for collecting data consisted of written tests, observation sheet, 
and performance assessment sheet. Written test in the form of 
objective questions was used to assess the knowledge aspect. 
Observation sheet was used to assess the attitudes of 
students. On the other hand, the performance assessment 
sheet was used to assess the thinking skills of students. The 
research data were analyzed by using descriptive statistics 
analysis, normality and homogeneity test, and comparison test 
of two sample groups. Statistical analysis parameters 
consisted of the mean, median, standard deviation, variance, 
minimum value, and maximum value. The purpose of the 
normality test was to determine whether the sample data came 
from a normally distributed population or not. The homogeneity 
test was used to determine the similarity of the two variances. 
The comparison test of two means or t test was used if the 
data have normal distribution and they have the same 
variance. On the other hand, the Mann-Whitney U test was 
used if the requirements for normality and homogeneity of the 
data can’t met. 
 

3. RESULT AND DISCUSSION 

 
3.1 Effect of Physics Enrichment E-Book on Knowledge 
In teaching process on the experimental group, physics 
enrichment e-book based on CTL and environmental factor 
was used as a supporting learning material, while the control 
group wasn’t  used it. After using the physics enrichment e-
book based on CTL and environmental factor, both groups 
were given a post-test with the same questions. Post-test data 

from the experimental group and the control group were 
analyzed with appropriate statistics. Descriptive statistical 
parameter values, normality test, homogeneity test, and 
comparison test for two sample groups can be seen in Table 1. 

 
Table 1. Statistics parameter value on Knowledge Aspect 

 

No Statistics Parameters 
Experimental 

Group 
Control Group 

1 Descriptive Statistics   

 Mean 79.33 69.22 

 Median 84.00 68.00 

 Mode 84.00 64.00 

 Std. Deviation 12.74 11.94 

 Variance 162.286 142.46 

 Range 48.00 48.00 

 Minimum 48.00 44.00 

 Maximum 96.00 92.00 

2 Normality Test   

  AD 1.110 0.049 

  P-Value 0.006 0.329 

3 Homogeneity Test   

 F test 0.702 

 Levene test 0.954 

4 Mann-Whitney U Test   

 Z -3.367 

 Asymp. Sig  0.001 

 
From the data in Table 1, it can be explained that the 
knowledge aspect value in the experimental group is higher 
than the control group. This can be seen from the mean, 
median, standard deviation, variance, minimum and maximum 
values of the experimental group which were higher than the 
control group. This shows that the value of knowledge aspect 
in the group given the physics enrichment e-book based on 
CTL and environmental factor was higher than the group that 
wasn’t given the treatment. The p value of the normality test in 
the control group is higher than the reference value, while the 
p value of the normality test in the experimental group is lower 
than the reference value with the significance level used is 
0.05. This shows that the posttest data in the control group 
have normal distribution, but for the experimental group 
haven’t normal distribution. Furthermore, the homogeneity test 
was carried out using the F test. The p value of the F test was 
higher than 0.05. This means that the data in the experimental 
group and the homogeneous control group have the same 
variance The effect of the physics enrichment e-book based 
on CTL and environmental factor on academic performance of 
students in knowledge aspect was determined by a 
comparison test of two means. The Mann-Whitney U test was 
used to test for null hypothesis because the data in the 
experimental group didn’t have a normal distribution. The 
result of the Mann-Whtney U test obtained the value of Zcal = 
-3.37 while Ztabel = 2 with a significance level of 0.05. The 
calculated Z value is outside the area of acceptance of the null 
hypothesis. Based on these results, it can be stated that there 
is a significant difference in knowledge aspect between the 
experimental group and the control group. This difference is 
caused by the treatment in the experimental class, namely the 
use of physics enrichment e-book based on CTL and 
environmental factor. It means, the use of physics enrichment 
physics enrichment e-book based on CTL and environmental 
factor has a significant effect on the knowledge aspect of 
grade X students in SMA 2 Padang. Thus, the use of physics 
enrichment e-book based on CTL and environmental factor 
has given a positive effect on academic performance of 
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students in the knowledge aspect. 
 
3.2 Effect of Physics Enrichment E-Book on Attitudes 
The second result of this research relates to academic 
performance of students in the attitudes aspect . The attitudes 
data of students were obtained from observation during the 
teaching process using observation sheet. Indicators of 
attitudes include curiosity (CR), inquiry commitment (IC), 
discipline (DC), cooperation (CT), and communication (MM). 
The average value for each attitudes indicator can be seen in 
Figure 1.  
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 1. The Average Value of Each Component of the 
Attitudes of Students 

 
Based on Figure 1, it can be stated that the average value of 
the five indicators in the experimental group is higher than the 
control group. This average value indicates that the physics 
enrichment e-book based on CTL and environmental factor 
can influence the attitudes of students. The parameter values 
of the descriptive statistics, normality test, homogeneity test, 
and comparison test of two means for academic performance 
in the attitude aspect can be shown in Table 2. 
 

Table 2. Statistics parameter value on Attitudes Aspect 
 

No Statistics Parameters 
Experimental 

Group 
Control 
Group 

1 Descriptive Statistics   

 Mean 75.87 67.23 

 Median 75.00 65.63 

 Mode 81.25 62.50 

 Std. Deviation 7.27 7.27 

 Variance 52.80 52.807 

 Range 31.25 31.25 

 Minimum 62.50 56.25 

 Maximum 93.75 87.50 

2 Normality Test   

  AD 0.353 2.576 

  P-Value 0.446  0.005 

3 Homogeneity Test   

 F test 1.000 

 Levene test 0.539 

4 Mann-Whitney U Test   

 Z -4.693 

 Asymp. Sig  0.000 

 
Based on the data analysis in Table 2, it can be described that 
the value of the attitudes aspect of students in the 
experimental group is higher than the control group. Several 
descriptive statistics parameter values such as mean, median, 
minimum value and maximum value in the group given the 

physics enrichment e-book based CTL and environmental 
factor were higher than the value in the control group. The 
standard deviation and variance values between the two 
sample groups have almost the same values. This shows that 
the attitudes value of the group with teaching by using physics 
enrichment e-book based on CTL and environmental factors is 
higher than the group with teaching doesn’t use it. The p value 
of the normality test in the control group is lower than the 
reference value, while the p value in the experimental group is 
higher than the reference value with using a significant level of 
0.05. This indicates that the data obtained from the 
observation sheet in the control group haven’t normal 
distribution, while the experimental group have normal 
distribution. The homogeneity test was performed using the F 
test. The p value of the F test has a value higher than 0.05. 
That is, the data for attitude aspect in the control group and 
experimental group are homogeneous or have the same 
variance. To determine the effect of the physics enrichment e-
book based on and environmental factor on academic 
performance of students in the attitudes aspect, the Mann-
Whitney U test was conducted. This test was carried out 
because the data in the control group didn’t have normal 
distribution. The result of the Mann-Whitney U test analysis 
obtained the value of Zcal = -4.69 while Ztable = 2 with a 
significance level of 0.05. The calculated Z value is outside the 
area of the null hypothesis acceptance so that the working 
hypothesis is accepted. Based on these result, it can be stated 
that there is a significant difference in student academic 
performance in the attitudes aspect between the group given 
the Physics enrichment e-book based on CTL and 
environmental factor and the group that didn’t  use it. From 
these result, it can be stated that the use of physics 
enrichment e-book based on CTL and environmental factor 
has a significant influence on academic performance in 
attitudes aspect of grade X in SMA 2 Padang. Thus, the use of 
physics enrichment e-book based on CTL and environmental 
factor has a significant effect on academic performance of 
students in the attitudes aspect at the 5% confidence level. 
 
3.3 Effect of Physics Enrichment E-Book on Thinking 
Skills 
Thinking skills were assessed by a performance assessment 
sheet. Assessment was carried out on student assignments 
related to critical thinking and creative thinking skills. The 
thinking skills data of students were analyzed using descriptive 
statistics. The data analysis of thinking skills was continued 
with the normality test and homogeneity test, and a 
comparison test of two means. The statistical parameter 
values of students' thinking skills data were displayed in Table 
3. 
 

Table 3. Statistics parameter value on Thinking Skills 
 

No Statistics Parameters 
Experimental 

group 
Control 
Group 

1 Descriptive Statistics   

 Mean 79.86 71.22 

 Median 79.58 70.63 

 Mode 79.58 63.75 

 Std. Deviation 7.28 7.73 

 Variance 53.04 59.74 

 Range 35.83 31.25 

 Minimum 64.17 56.67 

 Maximum 100.00 87.92 

2 Normality Test   
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  AD 0.230 0.220 

  P-Value 0.791 0.820 

3 Homogeneity Tes   

 F test 0.728 

 Levene test 0.607 

4 t-test   

 df 70 

 t 4.884 

 Sig (2-tailed)  0.000 

 
Based on the results of data analysis in Table 5, it can be 
expressed that the thinking skills value of students in the 
experimental group is higher than the control group. Several 
descriptive statistical parameter values such as mean, median, 
minimum value, and maximum value in the experimental group 
were higher than in the control group. However, the standard 
deviation and variance values for the experimental group was 
lower than for the control group. That is, the data on critical 
thinking skills were scattered close to the average value. The p 
value of the normality test in the control experimental group 
and control group was  higher than the reference value using a 
significant level of 0.05. This shows that the thinking skills data 
of the two sample groups have normal distribution. The F test 
is used to perform the homogeneity test. The p value of the F 
test was higher than the reference value. The result of this 
homogeneity indicates that the data on thinking skills in the 
two sample groups were homogeneous or have the same 
variance. The effect of the physics enrichment e-book based 
on CTL and the environmental factor on academic 
performance of students in the aspect of thinking skills can be 
determined by the t test. This t test is carried out because the 
data in both groups have a normal distribution and they have 
the same variance. The result of the t test analysis obtained 
the value of tcal = 4.88 while ttab = 2.00 with a significance 
level of 0.05. The value of the calculate t is outside the area of 
acceptance of the null hypothesis. Based on these results, it 
can be explained that there is significant difference in the 
value of thinking skills between the group given the physics 
enrichment e-book CTL-based and the environmental factor 
and the group that didn’t use it in teaching process. This 
means that the use of physics enrichment e-book based on 
CTL and environmental factor has a significant effect on the 
thinking skills of grade X students in SMA 2 Padang. 
Therefore, the use of physics enrichment e-book based on 
CTL and environmental factor has given a significant effect on 
academic performance of students in thinking skills aspect. 
From the data analysis, it can be stated that the use of physics 
enrichment e-books based on CTL and environmental factor 
can improve student academic performance in the aspects of 
knowledge, attitudes and thinking skills. The increase in these 
three aspects of academic performance of students can occur 
because of the enrichment material in the physics enrichment 
e-book. These results are in accordance with the purpose of 
using enrichment books, namely to enrich learning materials 
and improve knowledge, skills, and personalities of students 
[8], [23], [24]. The learning material in the enrichment book is 
deeper, more complete, and more detailed than textbooks so 
that student mastery is broader and deeper [22]. The results of 
this study are also relevant to several research results on the 
use of physics e-books. The use of an optical instrument 
physics enrichment book with augmented reality can improve 
student learning outcomes in the cognitive domain [11]. The 
use of water rocket physics enrichment books can improve 
interest in reading, visualization of concepts, and applications 

of kinematics [9]. On the other hand, physics enrichment book 
can create meaningful learning and an authentic environment 
so that the use of this book shows a positive effect on student 
learning outcomes [10]. 
 

4 CONCLUSION 
The use of physics enrichment e-book based on CTL and 
environmental factor has given a significant effect on student 
academic performance including aspects of knowledge, 
attitudes, and thinking skills. The existence of this a significant 
effect indicates that the use of physics e-books based on CTL 
and environmental factor is effective in improving the 
academic performance of grade X students. For this reason, 
the use of physics enrichment e-book is needed to support 
textbooks in learning physics. 
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