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Abstract. The purpose of this study developed a thematic materials learning based on 
ICT and scientific approach to increase literation ICT of student. This research and 
development model used research and development (R&D) with model 4D. The 
development of teaching materials began with determining the characteristics of teaching 
materials, namely teaching materials that use the web (ICT-based) and scientific 
approach. Materials learning contained materials, learning activities with scientific 
approach, pictures, videos to support learning, and learning questions. Validity average 
by ICT expert gave the results 73,3%, which meant that the content section was too long 
and needed to be improved. After being revised teaching materials are declared good and 
feasible to use. The results of the feasibility of teaching materials was 83.3% (very 
good). The results of the feasibility test from the experts of the learning process 90% 
(very good). Based on these results, ICT-based teaching materials and scientific approach 
at theme of Environment is Our Friend deserve to be used as teaching material containing 
elements that facilitate 5th students of elementary school to conduct learning activities 
using the scientific approach. 
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1 Introduction 

The 2013 curriculum aims to prepare Indonesian people who have the ability to live as 
individuals and citizens who are productive, creative, innovative, and effective, and able to 
contribute to the life of the world, nation, state and civilization of the world. The 2013 
curriculum is a strategic step in facing globalization and the demands of the Indonesian people 
in the future. Later, 21st century learning will require high-level thinking skills and 
technology-based by mastering 21st century skills which include 1) life and career skills, 2) 
learning and innovation skills, and 3) information, media, and technology skills [1]. This 21st 
century learning requires students to master competencies including critical thinking, problem 
solving, communication, collaboration, creativity, and digital literacy [2]. To create 
competencies that must be possessed in the 21st century, learning activities must be designed 
to develop high-level thinking competencies of students or known as HOTS (high order 
thinking skills). These competencies are not taught separately, but are integrated in learning. 

As explained in Permendikbud No. 22 Chapter 2 years 2016 concerning process 
standards, it was stated that the approach used in learning is the scientific approach. In the 
scientific approach, activities include observing, asking, trying, reasoning, and communicating 
[3]. Scientific approach familiarizes students with independent learning and optimizing their 
intelligence [4]. Scientific approach is closely related to Constructivism Theory by Vygotsky 
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who argues that meaningful learning is if in learning, students actively construct knowledge 
and create meaning as a result of thinking and interaction between the physical and social 
environment [5]. In this scientific approach students are expected not only to memorize it, but 
can obtain a concept that is intact through this experience. This is in accordance with the 
competencies that must be possessed in the 21st century. Based on P21 [1], one of the 
competencies students must possess is ICT literacy. 

To be able to carry out this learning, the teacher must design learning that can make 
students become active, innovative, creative, and fun. One of them is by holding learning 
activities that can stimulate students' minds to think higher. Learning activities can also be 
supported by the presence of teaching materials. Teaching materials as all forms of material 
used to help teachers / instructors in carrying out teaching and learning activities [6]. Learning 
activities would be active, interesting, and meaningful if using teaching materials. In learning 
activities teaching materials are very important for teachers and students [7]. This teaching 
material will be compiled in a web that can be accessed via mobile phones / computers 
connected to the internet. This ICT-based teaching material is expected to be an alternative 
choice for teachers and facilitate students to develop their ICT competencies  

Previous research entitled Teaching and Learning with Technology: The effectiveness of 
ICT Integration in Schools results showed that ICT integration has great effectiveness for 
teachers and students. The findings show that teacher preparation equipped with ICT tools and 
facilities is one of the main factors in the success of technology-based teaching and learning 
[8]. This article entitled The Role and Impact of ICT in Improving The Quality of Education: 
An Overview highlights the impact and benefits of ICT in education, its limitations and 
challenges to the education system. Conclusion of this article is that information 
communication technology affects all aspects of life, where the impact of ICT is very 
significant is education. ICT help expand access to education, motivate learning, facilitate the 
acquisition of basic skills, and can change the learning environment so as to help improve the 
quality of education. ICT has tremendous potential for education. ICT enables a teacher to 
reach widely in an efficient and effective manner. This helps teachers and institutions to 
become more modern and dynamic. Finally, the use of ICTs will enhance students' learning 
experiences [9]. In the other case, a research did by shows that there are differences in values 
between students' vocabulary mastery using ICT-based learning and not [10]. In Trinidad and 
Tobago, already use PowerPoint, animation and practical activities and virtual laboratories in 
learning [11]. Ikan, Tikochinski, and Bashan created CLI-O to be used and related to theories 
that enable teachers, teacher educators, and researchers to apply ICT in teaching as a process 
of building new pedagogies that are adapted to 21st century needs [12]. Nawi, Yusoff, Abbas, 
and Ajmain suggested in their research that teachers must be innovative and creative in 
diversifying their teaching methods, including the use of websites to make T&L more 
attractive and thus improve their professional skills [13]. 

2 Method 

This research is development research whose products are ICT-based teaching materials 
with a scientific approach to the theme of our Friends Environment. The development model 
used is 4D (devine, design, develop, and cemented) [14]. However, researchers only use 
stages to 3D, so the dissemination stage is not done due to time constraints. 



At the define stage, researchers conduct: a) basic competency analysis, b) material 
analysis, and c) analysis of Theme 8 Student Books "Environment is Our Friend". At the 
design stage, the researcher conducts: a) program selection, which is the right program used 
for ICT-based learning facilities and b) material writing, activity, and learning evaluation. 
While in the development stage the researcher conducts product validation by expert judgment 
followed by product revisions. 

In this development, researchers developed ICT-based teaching materials using web 
media. This teaching material can be accessed using mobile phones and computers connected 
to the internet. The material in teaching materials is presented using a scientific approach 
accompanied by illustrations, learning videos, student activities, and evaluations. 

Products that have been developed will be tested for their feasibility. The instrument used 
is an ICT-based teaching material validation sheet. The feasibility test was conducted aimed at 
assessing teaching materials that have been developed with the competencies to be achieved in 
learning. The feasibility test uses a validation sheet and is conducted by two Basic Education 
lecturers and one vocational teacher in Computer and Network Engineering. 

The data analysis technique used by the researcher is quantitative descriptive analysis 
with the percentage obtained based on the score. From the results of evaluations from experts, 
it will be analyzed in the following ways: 
   � =

�

�
 × 100% 

 
Explanation: 

    P : percentage 
    F : obtained value 
    N : overall value     (1) 
 

Once calculated, the percentage is interpreted to determine the value of the feasibility of 
teaching materials using the table below. 

Table 1. Teaching Material Assessment Criteria 

Percentage  Criteria Interpretation 
0% - 25% Very good, so it can be used without 

revision. 
26% - 50% Good, so it can be used with revisions. 
51% - 75% Enough, so that it can be used with 

revisions and reviews again. 
76% - 100% Less, so it can't be used. 

  

3 Result and Discussion  

 
3.1 Result 

The results of product development from this study are ICT-based teaching materials that 
can be accessed through the website http://zimpel.000webhostapp.com com using mobile/ 
computer connected to the internet. This teaching material contains basic competencies, 
observing, asking, discussing, trying, and concluding activities. The learning material is 
equipped with learning videos and pictures / illustrations to make it easier for students to 



understand material. Learning activities are also accompanied by practicum. This teaching 
material also presents learning evaluations, which are found in the "questions" menu. 

The feasibility analysis of teaching materials in the form of this web researchers refer to 
BSNP (2006) which includes: 1) content feasibility, 2) language feasibility, 3) feasibility of 
presentation, and 4) graphic feasibility [15]. The following are the results of validation tests by 
experts. 

Table 2. Frequency Distribution of Material Expert 

Criteria Cheklist 
Yes No 

Conformity with curriculum 
2013 

3 0 

Accuracy of the use of 
sentences 

2 1 

Encourage student curiosity 2 1 
ITC literation 3 0 

Total 10 2 
Percentage  83% 17% 

Table 3. Frequency Distribution of Learning Expert 

Criteria Cheklist 
Yes No 

Conformity with curriculum 
2013 

3 0 

Accuracy of the use of 
sentences 

2 1 

Encourage student curiosity 3 0 
Elements of the scientific 
approach 

3 0 

Total 11 1 
Percentage  92% 8% 

Table 4. Frequency Distribution of ICT Expert 

Criteria Cheklist 
Yes No 

Accuracy of display in teaching 
material program 

3 0 

Accuracy of features in 
teaching material 

3 0 

Readability of text teaching 
material program 

2 1 

Easy of operation in teaching 
material program  

1 2 

Convenience in teaching 
material program 

2 1 

Total 11 4 
Percentage  73% 27% 

 



Based on result of material expert judgement, materials learning was 83.3% (very good). 
Based on result of learning expert judgement, material learning was 91,7% (very good). Based 
on result of material expert judgement, materials learning which meant that the content section 
was too long and needed to be improved. After being revised by making content on a shorter 
menu, materials learning declared good and feasible to use. Revisions made by researchers 
based on suggestions from the experts are as follows. 
 
a) improve writing color to be easy to read 

 

 

Fig. 1. Font at Teaching Material 
 
 

b) make content shorter 

 

Fig. 1. Content at Teaching Material 

3.2 Discusson  

Based on the results described above, teaching materials developed in accordance with 
learning with a scientific approach which can facilitate students to have ICT literacy 
competencies. ICT literacy competencies are: 1) connecting digital devices to the internet, 2) 
using digital devices to study, and 3) using digital devices according to the rules [16]. This is 
consistent with the research conducted by Bindu with results the active and collaborative 



learning conditions facilitated by ICT help develop a knowledge-based student community in 
the 21st century [17]. In addition, Nwigbo and Madhu say that the focus on the use of ICT in 
schools by students and teachers can support the learning and teaching process [18]. This is in 
accordance with the results of this study 

4 Conclusion  

Based on the discussion above, it can be concluded that: 1) teaching materials that have 
been developed have met general requirements such as basic competencies, student activities, 
and evaluation and 2) the instructional materials developed have fulfilled the eligible criteria 
so that the teaching materials developed are appropriate to be used as alternative thematic 
teaching materials on the theme of grade 5 in elementary school 
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