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   Abstract - Learning in the 21st century is 
characterized by technologies much-integrated with 
the learning processes. This study investigates the 
effectiveness of guided inquiry learning assisted by e-
learning at physics problem-solving skills. This study 
was an experimental study with one group pretest-
posttest design. The research was conducted in one 
class X mathematics and science at the Public Senior 
High School Number 1, Sungai Penuh city, Jambi 
Province, with 30 students. Data was collected by essay 
tests at the beginning and the end of the learning. Data 
were analyzed by a paired sample t-test to determine 
the effect size. The results showed that guided inquiry 
learning assisted by e-learning contributed to large 
effectiveness in improving problem-solving skills of 
students in physics class. The contribution of this study 
is giving point of view of using guided inquiry with e-
learning in physics class. 
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1. Introduction 
 

Activity learning in classroom is carried out with 
certain learning models. Guided inquiry, as known, is 
one of the learning models that is suitable for use in 
science process learning. [1] Inquiry activities have 
an important role in growing science knowledge.  

In the current age, the ICT and learning seem to be 
two things that cannot be separated. There are rapid 
technological developments, making technology a 
part of supporting the learning process that should to 
be considered. Therefore, teachers need to be able to 
integrate technology in developing learning tools 
[2]. ICT in education can provide opportunities and 
support environment for students to be more creative 
and active, can search for various logical reasons 
from various sources, help student to think critically 
and problem solving, supporting in making 
decisions, networking and other [3]. 

In physics study, many of the problem-solving 
skills are used mainly in solving mathematical 
problems. Physics lessons that are not only related 
to theory and concepts, require solving problems in 
mathematical form. Based on observations in 
schools, it can be realized that the scores of students 
in physics lessons are many that have not met the 
ideal minimal score. The low level of problem 
solving skills in physics can be a factor of students' 
low scores [4]. 

Good knowledge in the field of ICT can help and 
support students in using and taking benefits of 
various types of technology, information and 
communication in their activities especially in the 
learning process. In learning, the ICT can help and 
support students to develop various knowledge and 
skills that are important for students [5],[6]. Combine 
the learning models and internet technology, called 
integrated learning or blended learning, provides 
opportunities for students and teachers to improve 
and develop real-world problem-solving skills 
[7]. Web design learning can provide opportunities 
for teachers and students to discuss various types of 
problems. Through the many things discussed, the 
web can help students in improving students and 
teacher problem-solving skills. Resolving some 
problems is defined as understanding problems, 
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increasing professional knowledge and skills, and 
developing positive attitudes [7]. 

Previous study on integrates between learning 
models and ICT was research [8] which explains that 
problem solving skills and ICT Literacy can be 
improved by the collaboration of case based 
learning and technology learning models. Based on 
the explanation above, to realize the implementation 
of learning that supports the improvement 
of problem-solving skills, the modification of the 
learning model can lead to active learning, with the 
help of e-learning media . The purpose of this study 
is to investigate the effectiveness of guided inquiry 
assisted by e-learning at physics students' problem-
solving skills. 
 
2. Literature Review 

 

Steps of guided inquiry assisted by e-learning 
 

Inquiry [9] is the capacity to manage and frame the 
problem, find and gather supporting data, read and 
evaluate the data, analyze and view the data patterns, 
interpret and deduce the data, justify, and represent 
what has been learned, share how to use the findings 
for other problems, make conclusions, and share 
them with others. 

[10] In guided inquiry learning, teachers as 
facilitators, provide guidance to students during the 
learning activity or process. While students, [11] 
actively participate in guided inquiry learning to 
build and find their own learning concepts, solve the 
problems and train critical thinking in solving 
physical problems. 

The stages of guided inquiry learning are based on 
[12] research, namely; 1) presenting one problem or 
more, 2) writing the hypothesis, 3) planning an 
experiment, 4) carrying out an experiment to get 
information, 5) do data collecting and data analysis, 
6) making conclusions. 

As for guided inquiry learning in this study, it is 
also supported by platform moodle as e-learning 
technology. Use of technology in guided inquiry 
learning processes is very useful, where modern 
technology offers extensive information as a source 
and tool for finding and analyzing information. In 
addition, e-learning is used as one of the solutions in 
time management in guided inquiry learning. [13] 
Many teachers avoid using the inquiry model 
because of inquiry activities that require longer 
time. [14] Guided inquiry learning does require more 
time, greater attention and commitment. Therefore, 
guided inquiry model learning carried out by 
researchers was conducted with blended 
learning with the help of e-learning. Based on this, as 
for the guided inquiry learning phase assisted by e-
learning in physics learning is modified to be: 

 

1) Identifying problems (given by teachers), 
representation of problems aided by e-learning 
media. 

2) Formulating problems (the teacher guides 
students) is done outside of the classroom through 
e-learning. 

3) Make a hypothesis (the teacher gives guidance to 
students in class) 

4) Collect data (students do it by themselves). 
Learners can use the information resources 
provided by e-learning . 

5) Analyzing data (students do it by themselves, the 
teacher supervises) 

6) Make conclusions (students do it by themselves, 
the teacher supervises). Learners upload 
conclusions on moodle e-learning. 
 

Skills to solve problems 
 

 The development of skills to solve the problems in 
physics learning is one of the ways to improve the 
quality of physics learning [15]. The development of 
skills to solve problems in physics through scientific 
processes, makes students know the procedure in 
completing what scientists do. [16] The ability to 
solve problems is an important matter of physics 
learning, and is very important in understanding 
principles and concepts. [17] Problem solving skills 
are one of the factors that influence the learning 
outcomes of physics students, which are other factors 
influenced by science and reasoning process skills. 

 [15] Solving physics problems is a method used to 
solve problems related to physics, while solving 
physics problems is the ability to use existing 
methods to solve problems in a physical 
environment. Problem solving skills can be improved 
by 1) integrating ICT into learning activities such as 
learning references, providing learning 
animations/videos to students. [18] In solving 
problems, can be utilized a technology environment 
that is rich in information sources, namely using 
digital technology, communication tools and the 
internet to supplement and evaluate information, 
communicate with others and to make practical 
tasks; 2) provide opportunities for students to get 
used to solving problems at the end of learning [19]; 
3) learning with the appropriate model, [20] states 
that physics teaching materials with guided inquiry 
learning are effective in improving students' problem 
solving skills. The things that affect physics problem 
solving skills include: 1) creativity [15], 2) 
understanding the concepts of physics and numerical 
abilities [17]. 

 

3. Method 
 

As for determining the contribution of 
the  effectiveness of guided inquiry learning assisted 
by e-learning on problem-solving skills, the study 
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was conducted on one class, consists of 30 students 
of class X mathematics and science at the Public 
Senior High School Number 1, Sungai Penuh city, 
Jambi Province, with the learning process conducted 
during one chapter of study in work and energy 
material. The research is part of the experimental 
research with one group pretest-posttest design. 
Essay tests were did to conduct the data. The 
contribution of effectiveness is seen from 
the value of the effect size given from the treatment 

applied, through a paired sample t-test analysis, with 
the equation: 

 

 Effect Size = 𝑋�2−𝑋�1
𝑆𝑑1

 
With: 
𝑋�1 = Mean of Pretest Value 
𝑋�2 = Mean of Postest Value 
SD1 = Standard deviation of the pretest value 
 

The size of the effect size [21] is presented in Table 
1. 

 

                                              
 
 
 
 

 
 
 
                           

 
4. Result and Discussion 

 
The implementation of guided inquiry learning is 

carried out with the help of e-learning where learning 
is done by identifying problems assisted by e-
learning, formulating problems assisted by e-
learning, making hypotheses guided by teachers, 
collecting data assisted by e-learning, analyzing data 
with classmates, making conclusions with their 
classmates and supervised by  

 
 
 
 

 
 

 
the teacher. There is guided inquiry with e-learning 
design begins with a prettest  and ends with posttest. 

At step of identifying problem, students using e-
learning to read the problems which is prepare by 
teacher. In blended learning, students read and 
formulate the problem in e-learning before school 
time study. Teacher then reads their responses and 
discusses them in class. This activity also prepares 
students with pra-knowledge.  The step of identifying 
problem from e-learning can be seen in Figure 1. 

 
 

Figure 1. Face of identifying problem from e-learning 
 

Table 1. Category effect size 
 

Value  Category 
0.2 Small 
0.5 Medium 
0.8 Big 
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After identifying problems, the student make 
hypothesis and the teacher guides the student to make 
the right hypothesis. For step conducted data, the 

teacher prepares the material study for student in e-
learning where the student can download that, as we 
can see in Figure 2. 

 
Figure 2. Material study in e-learning 

 
After that, student does the data analysis, the 

teacher guides students to using other sources of 
study towords deep understanding. The teacher 

prepares the source or link in e-learning that the 
students can access. As we can see in Figure 3. 

 
 

Figure 3. Link for other source 
 

At step of making conclusion, students make 
conclusion with their classmate. Before making final 
conclusion, teacher give a chance to some students to 
present their conclusion and then teacher guide them 
to make the right conclusion.  

This learning experimental design is held to 3 
weeks on chapter work and energy. After that, the 
teacher did evaluation to know their ability in 
problem solving. 

The results of guided inquiry learning assisted by 
e-learning on problem solving skills are presented in 
Table 2. 

 
Table 2. Results pretest and posttest 
 

Student 
Number 

Problem solving skill 
Pretest Value Posttest Value 

1 60 65 
2 20 70 
3 20 60 
4 45 75 
5 45 55 
6 50 55 
7 55 70 
8 15 75 
9 55 60 
10 35 75 

11 30 85 
12 50 55 
13 35 60 
14 50 55 
15 55 70 
16 40 75 
17 40 75 
18 40 70 
19 40 55 
20 45 70 
21 40 55 
22 50 60 
23 55 55 
24 35 55 
25 55 55 
26 50 70 
27 50 75 
28 45 60 
29 40 55 
30 40 70 

 
To know the effect size value, data pretest-posttest 
analyzed by The Paired Sample t-test. The result 
presented in Table 3. 
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Table 3. Sample test results paired sample t test 
 

  Mean N Std. Deviation Std. Mean 
Error 

Effect size 
(𝑋
�2−𝑋�1
𝑆𝑑1

) 

Pair 1 Pretest 42.8333 30 11.11719 2.02971 1.9639315  
Postest 64.6667 30 8.89918 1.62476  

 
Based on these results, it can be seen that the value 

of the effect size given from the treatment 
is 1.9639315. This value belongs to the high 
category. This shows that guided inquiry assisted by 
e-learning can improve problem solving skills with 
high effectiveness contribution categories. According 
to research before, [18] describes that in problems 
solving, we can take advantage of rich technology 
resources that use digital technology, communication 
tools and the Internet to supplement and evaluate 
information, communicate with others and to make 
work easier. Furthermore,  [20] explained that 
students problem-solving skills can be improved with 
guided inquiry learning, especially in teaching 
physics material. 

The implementation of guided inquiry learning 
is carried out by blended learning with the help of e-
learning, where it can support teacher and student in 
many things, one of which is time management. [22] 
Learning with blended learning can help manage 
time in guided inquiry learning. As for the research 
that has been done, it is necessary to consider several 
things: 1) research should be done in a longer time so 
that the value of better effectiveness can be obtained, 
2) the teacher must provide understanding to students 
about guided learning assisted by e-learning so 
learning  

 

 
process can go smoothly, 3) teachers must 
understand guided inquiry learning and have skills in 
using e-learning.  
 
5. Conclusion 

 

The guided inquiry learning assisted by e-learning 
provides a large value of effectiveness contribution 
to problem solving skills. The guided inquiry 
learning assisted by e-learning can be an option in 
improving problem solving skills. The implication of 
this study are that teachers need to be willing in 
trying guided inquiry model assisted by e-learning, 
and need to have skill to using e-learning. The 
suggestion for further research is experimental 
research in guided inquiry with e-learning design 
need to be implemented at another chapter of physics 
course or material study to see the effectiveness of 
guided inquiry assisted by e-learning in a broader 
scope of the study. 
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