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Abstract— This study aims to describe the level of 

legibility of science-based literacy materials to develop 

computational thinking skills in PGSD students of 

Muria Kudus University. The development of science 

literacy teaching materials have been done in stages, 

from expert validation of content material. 

Furthermore, the measurement of legibility is required. 

The level of legibility of the teaching materials is 

measured by the modified cloze test technique. 

Analyzing the readability score data is using Bormuth 

criteria. From the measurement results shows score 55.4 

on the criteria can be understood and read in 

accordance with the students. 

Keywords— Teaching Materials; Modified cloze 

test; Scientific Literacy; Computational Thinking Skills  

I. INTRODUCTION  

The development of science and technology in 

this 4.0 industrial revolution era demands higher 

education level to always develop and improve itself. 

Education is a basic activity to create better and 

competitive human sources both their reasoning and 

action. Primary educational teacher department is as a 

department training its in service teacher students will 

create the agents of change inviting their students to 

think critically, innovatively, be digital literate, and 

have artificial intelligence. To achieve those things, 

learning must be improved in higher education 

leading to competence and skill fulfillment needed by 

the candidates of teacher.  

The development and improvement of curriculum 

content in higher education is needed. Beside science 

content, competence and skill must be had by the in 

service teacher students. The competence and skills to 

have are science literacy and computational thinking. 

Science literacy is related to someone’s ability to 

understand and implement science into his daily life 

[1], meanwhile computational thinking is a pattern to 

solve problem by interpreting ideas, data, logics from 

various knowledge and thought as if it was computer 

[2] Computational thinking should be owned by 

students because not all problems can be solved by 

just thinking critically, but must involve technology, 

logic, modeling, abstraction and constructive thinking 

[3]. The flow of computational thinking invites 

human to think critically, creatively through integral 

thinking so complex problem can be solved as if it 

was computer software. It is needed by teacher to 

explain more complex problems using abstracts, 

models, and stimulus [4].  

By understanding science literacy and 

computational thinking can be the part of the 

students’ reliability. It is due to science literacy is a 

competence to be mastered by the students and 

integrated into curriculum, purposes, concepts, 

science skills and other knowledge. When the 

students master science literacy, then they are 

expected to survive and solve problem in daily life [5] 

.Meanwhile, computational thinking is an ability of 

the students through activity to solve problems by 

using various knowledge they have. Good and Aman 

[6] states that CT is described as mental activity, a 

problem solving, an approach, a basic skill from 

various knowledge. CT can be maximal when the 

students also master science literacy, because 

computational thinking is a modernized science 

literacy. To measure the level of science literacy done 

by Fakhriyah, et al. [5] from the students shows 

66.2% of them are in nominal level and 33.8% of 

them are in functional level. Based on the data, it is 

known that students having science literacy 

competence are still limited. The low level of science 

literacy competence is caused by the limitation of 
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learning material provision to develop the literacy 

and skill. It is also confirmed by the questionnaire 

result of the preliminary study showing the students 

demanding to have better learning material to explore 

their ability by integrating various concepts, ideas, 

sources and phenomena.  

Learning material is important to support learning 

process in the class. Learning material contributes to 

students’ learning achievement because learning 

material contains the competence to achieve [7]. 

According to Patrick and Altbach [8], textbooks are 

instructional media centralizing the usage in 

educational system. Therefore, textbooks become the 

media of delivering curriculum [9]. Learning process 

using the learning material will last systematically 

and facilitate the students to understand the reviewed 

material. Based on the problem, then it is needed 

learning material development having science literacy 

to improve computational thinking.  

Learning material based science literacy have 

been developed based on science conceptual content 

material needed by the students. Beside the 

synchronization of content material, learning material 

also can be used as learning source requiring 

readability of the material. Readability can be defined 

as a measurement of level of ease to understand a 

text. One of the requirements is must meet the level 

of readability [10] [11] [12]. Higher readability can 

be considered as the text is easy to understand, 

meanwhile lower readability means the text is 

difficult to understand [13]. Therefore, readability of 

learning material will determine the material 

understanding by the students. It is also strengthened 

by Burton [14] stating readability of learning material 

affecting significantly to students’ ability to learn 

general Biology concept. 

There are many ways to determine readability of 

learning material, subjective expert judgment, asking-

answering method, readability formula (Fry graphic, 

SMOG, Fog, and Flesch), and cloze test. This study 

uses readability level measurement through cloze test. 

Cloze test is a method to acquire message from the 

sources, changing the pattern of the language and 

omitting some parts of the reading text to let the 

readers completing the whole information. The 

researcher uses cloze test readability level 

measurement because according to Slater and 

Thompson in Widodo [15] Fry graphic is not accurate 

to measure readability of science course textbooks, 

while the measurement of legibility with cloze test 

technique is not only concerned with aspects of 

vocabulary and sentence but also attention to aspects 

of concept difficulty because remembering the 

concept of science material is not only about reading 

material but it involves formulas, graphs and pictures. 

Therefore, the measurement uses modified cloze test 

technique to avoid different interpreting criteria of the 

different scores.  

Based on the consideration, then the purpose of 

the research is to describe the measurement of 

readability level of learning material based on science 

literacy to develop computational thinking skills of 

the students to create appropriate learning material 

products in the courses of science literacy concepts. It 

is also purposed to develop their computational 

thinking skills.  

II. METHOD 

This study is the third part of research and 

development about the development of learning 

material with science literacy to improve CT. The 

study uses research and development approach of 

Samsudi [16] covering preliminary, development, and 

validation. This article provides the test results of 

readability of learning material which is the part of 

learning material validation. The stage covers 

revision of evaluation of the material from validators 

given to the students through massive trial. This type 

of research uses descriptive content analysis. The 

instrument used are readability test with modified 

cloze test. Readability test is given to 2C class PGSD 

students as an experimental class that takes the 

Science Concept course through large-scale trials, 

prior to the posttest. 

The data of readability is learning material of 

Science Concept course to develop computational 

thinking by implementing modified cloze test. The 

test is given to the students after reading and joining 

the learning process. The test contains 50 omitted 

words systematically. The readability level is gained 

from all respondents. The criteria of readability of the 

learning material uses Bormuth’s opinion [17] 

classifying as follows: 

TABLE I.  THE CRITERIA OF READABILITY OF LEARNING 

MATERIAL MEASUREMENT 

Score  Criteria 

< 37 The learning material is difficult to 

understand and not appropriate to the 

students. 

37-57 The learning material is understandable 

and appropriate to the students.  

> 57  The learning material is understandable 

and independently studied by the student.  

 

III. FINDING AND DISCUSSION 

The measurement of readability level of the 

material is a part of research and development, 

especially validation stage. The stage covers expert 

validation before limited scale trial run, then the 

revision of the expert continued by massive scale trial 

run using the measurement. Readability of all 

elements of the text (included interaction among text) 

affecting toward the success of the readers to 

understand compared to their reading speed [18].  
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The procedure of cloze test, known as omitted text 

test from the original learning material text, some 

words are omitted systematically with the purpose to 

find out the readability. The modified cloze test used 

in the measurement consists of 50 words being 

omitted into 12 paragraphs with 1053 word numbers. 

In the measurement of readability level of the learning 

material, the text used in the test is not original text of 

the learning material. The text is arranged by referring 

to the learning material about Movement System. The 

text used is a text with summarizing criteria. So far, 

the measurement of readability only uses cloze test 

used in language learning [19]. 

From the measurement data of readability of 

learning material with the text, here is the data. 

TABLE II.  THE READABILITY MEASUREMENT RESULTS OF 

THE LEARNING MATERIAL 

Num The 
Proportion 
of Correct 
Answers 

The Level 
of 

Readability 

The Average 
Score and 

Criteria 

1  19 19 48.7 55.4 

With 

understandable 

criterion of the 

learning 

material and 

appropriate for 

the students 

2 19 48.7 

3 40 103 

4 23 59 

5 19 48.7 

6 29 74.4 

7 28 71.8 

8 25 64.1 

9 35 89.7 

10 20 51.3 

11 0 0 

12 2 5.13 

13 28 71,8 

14 28 71,8 

15 21 53.8 

16 0 0 

17 0 0 

18 23 59 

19 16 41 

20 16 41 

21 0 0 

22 20 51.3 

23 19 48.7 

24 37 94.9 

25 22 56.4 

26 1 2.56 

27 32 82.1 

28 29 74.4 

29 31 79.5 

30 19 48.7 

31 19 48.7 

32 28 71.8 

33 26 66.7 

34 29 74.4 

35 20 51.3 

36 4 10.3 

37 21 53.8 

38 29 74.4 

39 38 97.4 

40 35 89.7 

41 29 74.4 

42 27 69.2 

43 21 53.8 

44 28 71.8 

45 30 76.9 

46 25 64.1 

47 21 53.8 

48 22 56.4 

49 12 30.8 

50 16 41 

 

The table shows the average score of readability, 

55.4, with understandable criterion and appropriate 

for the students. Indirectly, it can be understood that 

the student are able to read and understand anything 

written in the learning material. Teaching materials 

are at an instructional level [20]. This is because the 

content of this teaching material uses rhetorical 

questions that guide students to find concepts, avoid 

threatening sentences, be contextual and involve 

students actively in CT literacy discussion topics. At 

the beginning of learning, students first read about the 

context and content of science literacy, the 

phenomenon and application of science in everyday 

life. After that students are involved in the literacy 

phenomenon which contains questions that must be 

answered and discussed as the initial hypothesis. 

Furthermore, students do inquiry practicum, create 

reports, graphics, abstraction and solve problems in 

accordance with the flow of CT. Therefore, students 

are able to understand the material from the teaching 

materials well. Indirectly it can be interpreted that 

students are able to read and understand things 

written in teaching materials, although there are some 

parts that need to be clarified as a guide to readers to 

better understand the material. Inputs that need to be 

revised in teaching materials such as the existence of 

some foreign terms and the writing of scientific 

names and formulas and units that are not understood 

by students, so it takes a glossary, emphasizing the 

terms and index so that students better understand the 

material. With reference to legibility, vocabulary 

contributes to the fluency of reading [21] and 

vocabulary knowledge influences textual 

understanding [22]. 

Based on the initial needs analysis, students find it 

difficult to read and understand the subject matter of 

science because in addition to abstract conceptual 

presentation, the available literatures are mostly 
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foreign languages or translations which they find 

difficult to understand. Montgomery [23] states that 

science having many technical terms and meaning, so 

many researchers from various fields having 

problems to communicate. Then, when the students 

learning science, they need to have technical terms 

translated appropriately to match their ability. It is 

also strengthened by Gallagher et al [24] stating 

teachers are the last line of text supervision to adjust 

learning needs. Instructionally, lecturers access 

various text and genres to relate content learning with 

literacy skills and technology. The result is the 

improvement in learning and ability to read, write, 

and discuss authentically. It is an integral part to learn 

science and science literacy.  

The learning material developed is based on the 

analysis of needs and problems faced by the students. 

Ginting [25] states that the learning material is 

categorized well when the topic discussed is 

appropriate, having supportive information to 

understand the material, delivered in brief, simple, 

and systematic language so easy to understand, 

completed with illustration and relevant examples, 

and interesting to understand the learnt material. 

Then, the tendency on this learning material is 

science literacy and computational thinking. Science 

literacy becomes important because it is one of 

purposes of 21 century education [26]. Meanwhile, 

computational thinking is new science literacy is new 

literacy in the middle of 21 century [27]. The 

development of science literacy and computational 

thinking skills is needed because science literacy is a 

competence to implement science in everyday life, 

whereas computational thinking is the ability to 

actualize science literacy through various thinking 

activities. It is as the embodiment of students’ 

readiness to face the growth of knowledge challenges 

and technology in 4.0 industrial revolution era. The 

problems appearing can be solve by critically, 

creatively involving computing thinking skill skills 

and thinking, with various ways of reasoning. 

Meanwhile, according to Nooris & Phillips [28] 

stating that understanding, interpreting, analyzing, 

and discussing scientifically are the functions of 

science literacy.  

Based on the discussion with the validators, the 

learning material has been already appropriate with 

the material content for higher education. It has 

covered all literacy competences and computational 

thinking. The learning material is presented with 

scientific phenomena content based science literacy 

and reasoning activity to solve problems through 

computational thinking. CT steps consist of analyzing 

and finding data, ideas, and facts in the story of 

science phenomena, elaborating the problems into 

more specific parts, creating abstract, creating 

algorithm by determining systematic problem 

solving, automatication on determining appropriate 

step, presenting the used steps by simulating and 

concluding [27]. The diction accuracy and material 

arrangement will influence readability level of the 

learning material. Furthermore, Gallagher et al [24] 

states that the background of the study and 

vocabulary are the most important components in 

science curriculum with rich literacy, and important 

to provide ways to improve the students’ 

understanding.  

The learning concept to improve the skills also 

shows visual figures to ease the students 

understanding the material, to find their own concept 

using science literacy and CT skills. It is supported by 

McTigue & Croix [29] stating that visual readability 

is also an integral part of skills, and the students gain 

advantages from the instruction of direct 

understanding about how the elaboration and 

extraction of the meaning from the diagram or 

graphic in a science text. Especially, the word of the 

text can be supported by figures when the content or 

the vocabulary are challenging [30].  

IV. CONCLUSION 

Based on the findings and discussion, the 

conclusion is – the measurement of readability level 

of science learning material to improve CT skills in 

Science Concept course gains score 55.4, with 

understandable and appropriate for the students 

criteria 
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