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Abstract 

This research aimed to describe the compatibility of the teaching materials on the ecology topic developed 

by teacher with the Curriculum 2013. The teaching materials included lesson plan, teaching source, student 

worksheet, assessment and media learning. The sampels in this research were 3 schools in Surabaya that 

used Curriculum 2013. Researchers have developed research instruments and teaching material that have 

been validated by 2 validators, and the teaching materials were used to be as example to compare with the 

teacher’s teaching materials. Assessment of teaching material based on the completion component of 

lesson plan, compatibility of lesson plan content, compatibility of assessment with indicator, compatibility 

of instructional materials, compatibility of instructional media, and compatibility of student worksheet that 

have been developed. The data analysis was descriptive qualitative. Based on the data analysis, the 

percentage of teaching materials was 70.8%. It can be concluded that the teaching materials developed by 

the teacher was compatible with the Curriculum 2013. 
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INTRODUCTION 

In 2013, Kurikulum Tingkat Satuan Pendidikan 

(KTSP) have been improved. The government continues 

to improve in 1947, 1952, 1964, 1968, 1975, 1984, 1994, 

2004 Competence-based Curriculum (KBK), and KTSP 

(Halimah, 2009: 1). The curriculum 2013 is a curriculum 

developed by integrating the competence of knowledge, 

skills, attitudes applied through the learning process 

(Kemendikbud, 2014). 

Curriculum changes should be supported by teachers 

in learning activities, then the teachers play an important 

role in curriculum change. No matter how good the 

curriculum is, if the teachers who teach it do not master 

their professional component, the curriculum will not 

work properly (Prastowo, 2013). In addition, the 

implementation of science process skills training will be 

able to improve student creativity (Aktamis and Ergin, 

2008). Thus, the successful implementation of the 

curriculum mostly lies in the hands of teachers. 

The teachers who have good learning planning will be 

able to direct the learning activities in accordance with the 

basic competence (KD) operated through the learning 

objectives. Prior to the implementation of the learning, the 

teacher should prepare teaching materials developed, both 

individually and in groups (Kemendiknas, 2013). 

Teachers’ competencies affect their values, behaviors, 

communication, aims and practices in school and also 

they support professional development and curricular 

studies (Selvi, 2010). 

Based on the Curriculum 2013, teachers do not need to 

make syllabus as in KTSP. The syllabus and teaching 

materials have been provided by the government, while 

the teachers only have to prepare the lesson plans and 

learning media (Muzamiroh, 2013). Teaching materials to 

be developed include Lesson Plan, Student Worksheet, 

Assessment compatible to the Curriculum 2013. The 

teacher's knowledge and understanding of Curriculum 

2013 will determines the outcome of the lesson plan's 

quality. 

Based on research conducted by Wati, et al. (2015), 

there were several components of lesson plan that many of 

deficiency such as remedial material, ancillary material, 

remedial assessment and ancillary assessment, as well as 

core activities of observing, questioning and associating. 

In addition, based on research that has been done by 

Febrina, et al. 2016 on the feasibility of ecological 

materials in accordance with the demand of the 

Curriculum 2013 showed that teachers still have 

difficulties in compiling the rubric of assessment in 

accordance with the Curriculum 2013. These indicates 

that the readiness of teachers in implementing compatible 
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learning Curriculum 2013 determines the successful 

implementation of the Curriculum 2013. 

One way to find out the understanding and skills of 

teachers in implementing the Curriculum 2013 can be 

done by analyzing the teaching materials that have been 

developed by teachers, because teaching materials already 

include the Lesson Plans, Student Worksheets (Lembar 

Kegiatan Peserta Didik), Learning Media, and assessment 

used. The teaching materials are used for guidance in 

carrying out activities that will be implemented in 

achieving the standards of competence that have been 

determined and in accordance with the Curriculum 2013.  

The lesson plan that has been developed by the teacher 

then implemented during the learning process. The lesson 

plan in the Curriculum 2013 must be in accordance with 

the Minister of Education and Culture Regulation number 

22nd of 2016 on Standard Process of Primary and 

Secondary Education and refers to Syllabus. In the revised 

Curriculum 2013, the lesson plan does not have to include 

core competence-1 (KI-1) to core competence-2 (KI-2), 

where the competencies are conducted by religion studies 

(PABP) and civic (PPKn) subjects, but are still carried out 

with core learning activities integrating the 5M scientific 

approach (observing, questioning, collecting data, and 

communicate), 4C (Critical thinking, Creativity, 

Collaboration, Communication), HOTS (Higher Order 

Thinking Skill) and Literacy. 

The teachers must be able to train the scientific 

activities (5M) and HOTS in learning which can be 

contained in the Student Worksheets that have been 

developed by the teachers. Good student worksheet can be 

seen from the technical aspects, construction, content, and 

characteristics of a scientific approach. Student worksheet 

can facilitate teachers in guiding students during learning 

activities. Scientific learning activities able to train 

students to be able to think critically, and develop 

independence. Siska et al. (2013) in his research states 

that the integration of scientific process skills able to trick 

the activities of communicating, interpreting, predicting, 

applying concepts, and doing experiments combined with 

inquiry-based learning on the discussion rate discussion 

increased the students activity reached 71.9%. 

Based on the data, it is necessary to research more 

about the implementation of the Curriculum 2013 

concerning the development of teaching materials 

developed by high school teachers in Surabaya on 

ecological materials, which aims to describe the 

compatibility of lesson plan, student worksheet, 

assessment and instructional media in accordance with the 

Curriculum 2013. 

 

 

 

METHOD 

This research was descriptive quantitative research that 

the research gives exposure from result of data obtained. 

The collected data were described in the form of a written 

word using scientific methods. The target in this research 

were teaching materials developed by biology teachers at 

3 schools in Surabaya that implement Curriculum 2013. 

Researcher have developed research instrument and 

learning material which have been validated by 2 

validators, and the teaching materials were used to be as 

example to compare with the teacher’s teaching materials. 

Assessment of teaching materials based on the 

completeness of lesson plan components, compatibility of 

lesson plan content, compatibility of assessment with 

indicators, compatibility of learning materials, 

compatibility of learning media, and compatibility of 

student worksheet that have been developed. The data 

collection in three senior high schools in Surabaya that 

applying Curriculum 2013 in January to February 2018, 

by taking the teacher’s teaching materials and analyzed 

the compatibility using assessment instrument. Data 

analysis conducted at Surabaya State University on  

March till June 2018. Data collection techniques in this 

study were documentation, observation, and 

questionnaires. Data were analyzed using quantitative 

descriptive method.  

 

RESULT AND DISCUSSION 

Based on the results of research conducted in three 

schools target implementation of Curriculum 2013 in 

Surabaya, obtained three lesson plans and three 

assessments of ecology that have been developed by 

teachers, and three questionnaires self-assessment of the 

teachers. 

The following is the data of completeness of lesson 

plan component and the compatibility of lesson plan 

content, assessment, student worksheet, learning materials 

and learning media developed by the teacher. 

1. The Completeness Component and Compatibility 

Content of Lesson Plan with the Curriculum 2013 

a. Completeness of Lesson Plan Component 

The analysis of data on the completeness of the 

lesson plan component was evaluated based on the 

presence or absence of lesson plan composition 

components based on Permendikbud number 22nd of 

2016 on Basic and Secondary Education Process 

Standards that consisting of school identity, subject 
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identity, class/semester, subject matter, time 

allocation, learning objectives, basic competencies and 

indicators of achievement of competencies, learning 

materials, learning methods, learning media, learning 

resources, learning phase, assessment of learning 

outcomes. The data of the analysis results are shown in 

Table 1. 

 

Table 1. Completeness of lesson plan component with 

Curriculum 2013 

No 
Component of 

lesson plan 

Percent Completeness (%) 

Lesson 

plan 1 

Lesson 

plan 2 

Lesson 

plan 3 

1. Identity of lesson 

plan 
100% 100% 100% 

2 Core, Basic and 

Indicator 

Competencies 

66.6% 66.6% 100% 

3 Learning 

objectives 
100% 100% 100% 

4 Learning 

materials 
100% 100% 100% 

5 Learning methods 

100% 100% 100% 

Preliminary 

Activity 

Core activities 

(5M) 

Closing activity 

6 Assesment 

100% 100% 50% 

Assesment 

technics 

Assesment 

instrument 

Remedial learning 

Ancillary learning 

7 Equipments / 

media, Materials, 

and Learning 

resources 

100% 100% 0% 

Note : 

Lesson plan 1 : Sample taken from SMAN 7 Surabaya 

Lesson plan 2 : Sample taken from SMAN 8 Surabaya 

Lesson plan 3 : Sample taken from SMAN 19 Surabaya 

 

Based on the Table 1 it can be seen that the core 

competency component and the indicator gets the 

percentage of 66.6% in lesson plan 1 and lesson plan 2 

because the lesson plan does not contain the Core 

Competence (KI). The assessment at the lowest 

percentage was in the lesson plan 3 with the percentage of 

50% because there was no remedial learning and ancillary 

learning. While in the equipment / media, materials and 

learning resources the lowest percentage was in lesson 

plan 3, because the lesson plan there was no component at 

all about equipment / media, materials and learning 

resources used. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Total percentage graph completeness 

components of lesson plan 

 

Figure 1 shows the percentage of completeness of 

the components in each lesson plan of the sample 

schools at SMAN 7 Surabaya, SMAN 8 Surabaya and 

SMAN 19 Surabaya. Based on Figure 1 it can be seen 

that the lesson plan 1 and lesson plan 2 get percentage of 

95.45% and followed by lesson plan 3 which get 

77.27% percentage. From these results obtained average 

percentage of the three lesson plan was 89.39%, 

completeness lesson plan components can be 

categorized in compatible with the demands of 

components Curriculum 2013. 

The completeness of lesson plan according to 

Permendikbud number 22nd on Basic and Secondary 

Education Standard Processes in 2016 explained that 

lesson plan contains at least school identity, subject 

identity, class/semester, subject matter, time allocation, 

learning objectives, basic competence and competency 

achievement indicator, learning materials, learning 

methods, learning media, learning resources, learning 

steps and assessment of learning outcomes. In the 

learning media and learning resources is a tool of 

learning process to help convey the subject matter can 

be a book, print and electronic media, the surrounding 

nature or other relevant learning resources 

b. Compatibility of Lesson Plan Content 

Teaching materials which included lesson plan that 

have been obtained were analyzed the compatibility of 

its content from several aspects such as aspects of the 

identity, formulation of indicators, learning materials, 

learning activities, assessment, selection of instructional 

media, selection of teaching materials, and selection of 

learning resources. The percentage of compatibility 
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content of the lesson plan developed by high school 

teachers in Surabaya is shown in Table 2. 

 

Table 2 The percentage of the compatibility of the lesson 

plan content Developed by Senior High School 

Teachers in Surabaya with the Curriculum 2013. 

Aspects 

Percentage 

Lesson 

plan 1 

Lesson 

plan 2 

Lesson 

plan 3 

Identity 100% 100% 100% 

Indicators formulation 58.33% 75% 58.33% 

Learning materials 25% 25% 25% 

Learning activities 100% 100% 100% 

Assesment 100% 100% 62,5% 

Selection of 

instructional media 

100% 100% 25% 

Selection of learning 

materials 

100% 100% 25% 

Selection of learning 

resources 

100% 100% 25% 

Note : 

Lesson plan 1 : Sample taken from SMAN 7 Surabaya 

Lesson plan 2 : Sample taken from SMAN 8 Surabaya 

   Lesson plan 3 : Sample taken from SMAN 19 Surabaya 

Based on Table 2 it can be seen that in the aspect of 

indicators formulation in the three lesson plans get 

percentage less than 100%, because not write for basic 

competence (KD) 1 and basic competence (KD) 2 also 

indicators for basic competence 3.10 and 4.10 not 

compatible. In addition to the lesson plan 1 and lesson 

plan 3 basic competence used were not in accordance 

with the latest syllabus that has been issued by 

Kemendikbud, so get the lowest score of 58.33%. 

Aspects of learning materials in all three lesson plans 

also get percentages below 100%, which was 25%, 

because the material presented in lesson plan was only 

general material, where only in the form of points 

without being elaborated so that can not be associated 

with the experience of students and the development of 

science and technology. In addition, there were no 

remedial and ancillary lessons in lesson plan 3. Aspects 

of the assessment of lesson plan 3 get 62.5% percentage 

because there were no ancillary and remedial 

assessments. In the aspect of the selection of learning 

materials lesson plan 3 has the lowest score of 25% 

because there was no component in the lesson plan 

although the learning process mentioned using teaching 

materials, so it can not be associated with the 

characteristics of students. 

Lesson plan with the lowest percentage was lesson 

plan 3 because the indicators used were not in 

accordance with the latest syllabus, the material 

presented not systematically, equipments / media, 

materials and learning resources are not presented and 

does not display the assessment of remedial learning and 

ancillary learning. 

According to the data analysis on the compatibility 

content of the lesson plan, it is known that there were 

deficiencies in the aspect of the indicators formulation, 

that 2 of 3 lesson plan does not include the core 

competencies in the developed lesson plan, although 

according to Curriculum 2013 Revise was allowed to 

not include the core competence, but it would be better 

if core competence is still included as a reminder for 

teachers in implementing better learning. In addition, 

there was a shortage of basic competence in lesson plan 

of the teacher, that the basic competence should be 

adjusted to the latest in 2016 issued by the Ministry of 

Education and Culture, but in fact 2 of 3 lesson plans 

still used basic competence that were not in accordance 

with the the latest biology of 2016. So that with this 

error can also affect the indicator that will be derived 

from basic competence. Good indicators that include the 

material to be measured, include measurable and 

operational verbs, and verbs that are closely related to 

the material (Kunandar, 2013). 

The next aspect was the aspects of learning 

materials. In this aspect it also has shortcomings after 

being studied, because the ecology learning material was 

written in the form of sub-chapters of points without any 

concise material presented, so that it cannot be 

associated with the experience of students and the 

development of science and technology about the 

current ecology, besides there were no remedial and 

ancillary learning materials. At permendikbud number 

59th about the Curriculum 2013 High School / 

Madrasah Aliyah it was mentioned that learning 

materials should be relevant, and written in the form of 

items in accordance with the formulation of indicators of 

achievement of competence. 

The core activities in accordance with the 

Curriculum 2013 should contain 5 scientific process 

skill points like observing, questioning, collecting data, 

associating, and communicating. The closing activities 

as stated in permendikbud 103 years 2014 consist of 

teachers' activities with students to conclude lessons, 

reflect on activities that have been done, provide 

feedback, conduct assessment, submit follow-up 

activities, and submit plans for further learning. 

Competencies categorized by: cognitive ability in 

subjects (understanding and utilization of convergent 

knowledge), advanced thinking ability (creativity, 

problem-solving ability, critical thinking ability, ability 
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to use information, and decision-making ability), ability 

to contribute to the community (communication ability, 

ability to engage in social relationships, and cooperative 

ability), and individual emotional ability (self-respect, 

positive emotion, considerateness, and civil awareness), 

which are part of the 4C (creativity, caring, 

convergence, and communication) as defined by Baek et 

al. (2012). 

Aspects of assessment include the compatibility of 

techniques, instruments and compatibility with 

indicators. The compatibility of the technique and the 

instrument was assessed from the assessment 

component with Ecological material, in accordance with 

authentic assessment techniques, there was an 

assessment instrument, there was a scoring rubric. While 

the compatibility with the indicators examined from the 

assessment component in accordance with indicators 

that have been developed from basic competence. The 

results of lesson plan documentation indicate that there 

were some shortcomings in the aspect of the assessment 

as mentioned in the lesson plan were mentioned various 

types of indicators but in the assessment, the indicators 

were not assessed or there were no test items relevant to 

the indicator. Supposedly, when a basic competence was 

downgraded to an indicator, then the indicator must be 

reached at the end of the lesson and the tool to see the 

achievement of the indicator is an assessment which in 

this case enters as a test item. 

Remedials can be given in three forms: first, re-

learning with different media and methods if the 

remedial participant was more than 50%, secondly with 

group assignments if the remedial participants range 

from 20% to 50%, and third with specific guidance if 

the participants remedial less than 20%. Ancillary 

lessons were only for the competencies / materials that 

the student have not yet learned and can be given in the 

form of group learning, self-study, theme-based 

learning, or curriculum compilation (Directorate of High 

School Development, 2010). 

 

2. Compatibility of Indicator with assesment 

Assessment of the test (cognitive) was analyzed based 

on the compatibility between the cognitive dimension 

indicators and the test items developed by the teacher. 

Referring to the taxonomy of bloom, the cognitive domain 

consists of C1-C6 and the dimensions of knowledge with 

4 categories namely factual, conceptual, procedural, and 

metacognitive. 

There were three categories in assessing this point, 

which were compatible, incompatible and non-existent. 

Can be said compatible if in developing the test items, 

teachers pay attention to indicators that have been made 

before so there was compatibility between indicators and 

test items created. For example, in the development of an 

indicator the teacher developing an indicator of the 

context C1 of the food chain, then in the assessment to be 

carried out there must also be a test item of value C1 with 

the context of the food chain. Furthermore, the assessment 

sheet was said to be incompatible if the development of 

the test items in the realm does not match the realm of the 

indicator. For example, there were indicators that have the 

C6 aspect of the energy flow context, but the test item has 

the C1 realm even in the same context, as it may impact 

the unexpected assesmsnte. And lastly, the assessment 

sheet is said to be non-existent if the lesson plan was 

listed in the indicator but in the assessment there were no 

suitable test items. For example, there were indicators that 

have a C6 domain on biogeochemistry, but in the 

assessment there was no suitable test item to test students' 

abilities in the indicator. 

The compatibility between indicator and assessment is 

shown in Table 3. 

Table 3. The compatibility percentage of process 

dimension of cognitive indicator with teachers-made 

test on  ecology topic at Senior high school Surabaya 

The assessment 

sheet 

Percentage 

Approptiate Inapropriate 
Non-

existent 

The assessment 

sheet 1 

46 % 30.3% 23.7 % 

The assessment 

sheet 2 

53.8% 7.6% 38.46% 

The assessment 

sheet 3 

33.3% 16.7% 50% 

Information : 

• Compatible : cognitive indicators were compatible 

with the test items presented 

• Incompatible : cognitive indicators were not 

compatible with the test items presented 

• Non-existent : there were test items but there 

were no achievement indicators or there were 

indicators of achievement but there were no test 

items 

Based on Table 3 shows the compatibility level of 

cognitive dimension indicator with dimension of test 

items of teachers made from three target schools such as 

SMAN 7 Surabaya, SMAN 8 Surabaya and SMAN 19 

Surabaya. The highest percentage of indicators in 

accordance with the ecological material test items 

obtained percentage of 53.8% that was on the assessment 

sheet 2, while the lowest percentage of cognitive 

dimension indicators corresponding to the test items 
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dimension of ecological materials was 33.3% on the 

assessment sheet 3. Percentage of overall indicators of 

cognitive dimensions the test items of ecological material 

test is 44.36% which categorized as the less compatible 

category. 

Table 3 also shows unknown results because there was 

indicator without test item or there was test item without 

indicator. The highest percentage of 38.46% was on the 

assessment sheet 2, it is because on the 2nd assessment 

sheet has many indicators but there were no test items that 

match with the indicator that has been written. The lowest 

percentage of 23% was on the assessment sheet 1. The 

assessment sheet 1 has sufficient test items for the 

indicator that has been written. Goal or achievement 

expressions in a program must include both low- and 

high-level thinking skills in a balanced way, because it is 

not possible to shift to the high-level without gaining the 

low-level thinking skills (Gezer & İlhan, 2014). 

Table 4. The National Examination Results (UN) at 

Target Schools 

No School Name 

The average UN 

of Science 

concentration in 

2017 

Ranking 

1. SMAN 19 

Surabaya 
57.85 16 

2. SMAN 7 

Surabaya 
57.76 17 

3. SMAN 8 

Surabaya 
55.96 19 

 

Based on the data that researchers have conducted, 

researchers get data about the results of national 

examinations (UN) from the three target schools. From 

these results there was a surprising thing, where the value 

of compatibility indicator with the assessment of SMAN 

19 Surabaya has the lowest value of the three target 

schools, but in the National Exam results SMAN 19 

Surabaya has a higher value than the other two schools. 

The national examination scores are sequentially from 

SMAN 19 Surabaya, SMAN 7 Surabaya and SMAN 8 

Surabaya that is 57.85, 57.76 and 55.96. 

 

3. The compatibility of Learning Materials and Student 

Worksheet with Good Preparation of Student 

Worksheet as Characteristic of Scientific Approach 

Learning materials used by teachers as well as 

learning materials have been given by Kemendikbud, 

namely BSE (Electronic School Book) that has been 

declared eligible and compatible for learning biology class 

X. 

The student worksheet was analyzed based on several 

aspects of good student worksheet preparation 

requirements including technical requirements, 

construction, content and characteristics of a scientific 

approach (basic and integration process skills) trained in 

accordance with the requirements of Curriculum 2013. 

Researchers in search of data did not get student 

worksheet developed by biology teachers from 3 target 

schools Curriculum 2013. In learning activities in 3 target 

schools, teachers only provide tasks / manual activities 

only with oral course, without any structured student 

worksheet. 

In interviews that have been conducted, the teachers 

preferred to use student worksheet that has been 

developed by the publisher rather than develop their own 

student worksheet due to various considerations of 

efficiency in learning. The teachers feels that the duties 

and demands of the Curriculum 2013 were very heavy and 

did not has the time to develop student worksheet on 

every biological material so entrust the publisher in the 

matter of this student worksheet. 

 

4. The result of Developing Teaching Materials 

Curriculum 2013 

The researcher also developed a teaching material 

Curriculum 2013 on ecology topic which validated by two 

validators. The teaching materials were stated compatible 

in accordance with the Curriculum 2013 revised if the 

assessment results reach ≥  70% with the compatible 

interpretation (Kemendikbud, 2013). The following was a 

table of validation results of teaching materials developed 

by researchers. 

Table 5. The results of teaching materials validation 

No. Aspects observed 
Score 

V1 V2 

A. Identity of Lesson Plan 

 
1. Completeness component 

of lesson plan 
4 3 

B. Formulation of Indicators 

 
1. Compatibility of Core 

Competence (KI) 
4 4 

 
2. Compatibility of Basic 

Competence (KD) 
4 3 

 

3. Compatibility of the use 

of operational verbs with 

measured competencies 

3 3 

C. Learning materials 

 
1. Compatibility with the 

criteria of the students 
4 3 

D. Learning Activities 
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1. Show preliminary 

activities, core and cover 

clearly 

4 3 

 2. Preliminary activities 4 3 

 

3. Compatibility of core 

activities with scientific 

approach 

4 3 

 4. Closing activity 3 3 

E. Assessment 

 

1. Compatibility with 

techniques and 

assessment instrument 

4 3 

 
2. Compatibility with 

indicators 
4 3 

F. Selection of Learning Media 

 
1. Compatibility with 

scientific approach 
4 4 

 
2. Compatibility with 

character of the students 
3 4 

G. Selection of Learning Materials 

 
1. Compatibility with 

learning materials   
4 4 

H. Selection of Learning Resources 

 
1. Compatibility with KI 

and KD 
4 4 

 
2. Compatibility with 

scientific approach 
4 4 

 
3. Compatibility with 

character of the students 
3 4 

 Total 64 58 

 Score percentage (%) 94,11% 85,29% 

 

The result of student worksheet validation which has 

been developed by the researcher gets the score of 86.2% 

percentage of validator I and 71,4% from validator 2, the 

average percentage of 2 validator value was 78,8% with 

category 'compatible'. In the aspect of technical 

requirements, student worksheet was not getting perfect 

value because the design was less interactive for current 

students. The design should be developed to attract the 

attention of learners, other than that the compatibility of 

the letter should also be compatible and can be read by 

learners. Where in the preparation of a good student 

worksheet should be able to contain technical terms, 

namely consistency of writing used, clarity, the proportion 

of effective images for the achievement of information 

transferred to learners. Appearance should also be able to 

build the spirit of learners and help learners to construct 

material (Widjajanti, 2011). 

 

CLOSING 

Conclusion 

Based on the research that has been done, it can be 

concluded that the compatibility of biology teaching 

materials the teacher developed on the topic ecology using 

Curriculum 2013 at Surabaya is categorized as compatible 

with 70.8%. The compatibility of the completeness 

component of the lesson plan is categorized as compatible 

with 89.39%, the compatibility of the lesson plan content 

is categorized as compatible according to 78.8%, the 

match between the cognitive dimension indicator and the 

test item is categorized as less compatible by 44.36%. 

Teaching materials developed by researchers are feasible 

and compatible for the Curriculum 2013. 

Suggestion 

After the research that has been done, the suggestions are: 

teachers need to do lesson study with other teachers or 

educational experts in helping the preparation of the 

formulation of test items in accordance with indicators of 

achievement, but also to develop an authentic assessment 

in accordance with learners, teachers need to conduct 

other Lesson study activities or educational experts in 

helping to prepare Student Worksheets based on a 

scientific approach to support the learning of students, 

discussion activities with teachers in the field to find out 

what difficulties experienced in implementing compatible 

learning Curriculum 2013, educational authorities need to 

follow up and monitor the ability of teachers in generating 

items in accordance with the indicators that have been 

made, the educational authorities need to follow up and 

monitor the ability of teachers in conducting the 

compatible assessment with the Curriculum 2013 

(Cognitive, affective and skill spheres), educational 

authorities need to evaluate and improve the effective of 

Curriculum 2013 training process related to the 

implementation of the Curriculum 2013, the educational 

authorities need to follow up and monitor the learning 

process as compatible Curriculum 2013 with successful 

students National Exam. 
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Abstract 

Students worksheet is a learning media used to support learning process and develop cognitive 

abilities and students’ skills. Students worksheet was designed using hands on minds on approach to 

train argumentation skills in angiosperms material. This material asks students to group plants into 

divisio based on general charactertistics, link their role in daily life, and make phenetic and 

phylogenetic analysis. This research aimed to describe validity and effectiveness of student worksheet 

based on hands on minds on activity in angiosperm material to train argumentation skills. This 

student worksheet was developed with reference to planning, production, & evaluation (PPE) 

developmental model. This worksheet has limited trial test for 20 students in the class X SMAN 16 

Surabaya. The data collection methods used were validation, questionnaire, and test. Data was 

analyzed descriptively and quantitatively. The result of this research showed that the validity of 

student worksheet based on experts validation was 97.75% with a very proper category. The 

effectiveness of students worksheet based on the result of students’ argumentation test had increased 

the pre-test to post-test from the quite good to be very good criteria, and the response of students was 

93.67% with a very good category. 

Keyword : Validity, student worksheet, hands on minds on, angiosperm, argumentation skills. 

 

 

INTRODUCTION  

21st century education replaces the educational 

paradigm towards increasing some competencies and 

skills to solve global challenges. Some competencies and 

skills needed are critical thinking skills, creative skills, 

digital and technology skills, communication skills, and 

the ability to get and apply knowledge to solve the real-

life problems (Marope, 2014). The vision of 21st century 

education was supported by the 2013 curiculum with 

learning process that applies the formation of attitudes, 

knowledge and skills in all subjects through student 

centered, interactive, and applicable learning 

(Kemendikbud, 2014; Permendikbud, 2016). One of 

education strivings that must be applied in learning is the 

ability to communicate (Marope, 2014). Classroom 

learning that contributes to communication is to train the 

ability of argumentation as an effort to communicate and 

disclaim scientific statements (Probosari et al, 2016). 

Argumentation in the classroom learning is 

taught through appropriate instruction, task structuring, 

and modelling (Jimenez-Aleixandre & Erduran, 2007). 

The availability of supporting facilities to train students’ 

argumentation skills is needed. One of the supporting 

facilities that can be used is teaching material. In 

Indonesia, teaching materials that commonly used by 

teachers are student worksheets which is developed by 

educators as a means of supporting learning activities. 

Student worksheet is used to achieve the basic 

competencies requested by the curiculum in learning 

activities (Prastowo, 2011).  

Students worksheet that trains argumentation 

skills is inseparable from the involvement of models or 

learning approaches that are appropiate for classroom 

learning activities. Learning approaches that provide 

flexibility for students to provide scientific arguments are 

hands on minds on approach. Baker et al (2009) explained 

that hands on minds on learning activites are used to 

provide opportunities for students to communicate, create, 

interpret, and provide critism and scientific arguments 

using scientific principles. 

Hands on minds on worksheet was developed on 

the sub material of angiosperms division. Angiosperms 

are a group of plants used in daily life to facilitate the 

needs of human life (Wijiastuti, 2013). This students 

worksheet can be used as the basis for implementing 

concepts of angiosperms in daily life by observing and 

exploring students’ thinking abilities to link the concept 

of angiosperms into daily life. Students in implementing 

the concept of angiosperms in everyday life, need to have 

a lot of knowledge and argumentation about the reasons 

why angiosperms are used in daily life. This worksheet 

facilitates students to explore the concept of angiosperms 

as a basis for implementing concepts in daily life by 

arguing.  

mailto:nurulhikmah2@mhs.unesa.ac.id
mailto:sunukuntjoro@unesa.ac.id
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Fauziah (2018) in the research on development 

of students worksheet based on hands on minds on 

activities in the danger of using psychotropic compounds 

and the impact on health material showed that the 

students worksheet was valid according to experts with a 

percentage of 91.6%, very practical with the percentage of 

students responses was 100% positive, and effective with 

the percentage of completeness of learning outcomes of 

95%. 

Referring to the background above, it is 

necessary to develop students worksheet based on hands 

on minds on activities in angiosperms material to train 

argumentation skills. The purpose of this research was to 

describe the validity and effectiveness of students 

worksheet based on hands on minds on activities in 

angiosperms material to train argumentation skills. 

 

METHOD 

This research was a developmental research 

refered to the PPE development model with stages of 

planning, production, and evaluation. Student worksheet 

validation was carried out by three experts, consist of 

material expert lecturer, education expert lecturer, and 

biology teacher. Student worksheet validity was reviewed 

based on the results of the experts’ validation on the 

aspects of presentation, content, and language. The 

minimum percentage validation is 61% with a proper 

category (Riduwan, 2015). 

The effectiveness of students worksheet was 

reviewed based on the result of students’ argumentation 

test and responses. Indicators of argumetation skills 

assessed include claim made, ground used, warrants 

given, counterargument generated, and rebuttal offered. 

Data analysis techniques used the analysis of the results 

of pre-test and post-test argumentation skills by 

calculating the increase of the result. Beside that, it was 

also done by analyzing the response questionnaires given 

to students. Students worksheet categorized as effective 

by minimum percentage of 61% and good category 

(Riduwan, 2015). 

 

RESULT AND DISCUSSION 

This research was a development research of 

students worksheet based on hands on minds on activities 

in angiosperms material to train argumentation skills. This 

students worksheet was design consist of activities include 

grouping plants into divisio based on general 

charactertistics, linking their role in daily life, and making 

phenetic and phylogenetic analysis 

The developed students worksheet assessed by 

three aspects of validation they were design, content, and 

language feasibility. Each aspect was scored by three 

validators as seen in Table 1. 

Tabel 1. Validation Results of Students Worksheet 

No. 
Assessment 

Aspects 

Score 

Average 
Percentage 

(%) 
interpretation 

V1 V2 V3 

A. DESIGN 

1 Physical 

appearance of 

students 

4 4 4 4 100.00 Very proper 

No. 
Assessment 

Aspects 

Score 

Average 
Percentage 

(%) 
interpretation 

V1 V2 V3 

worksheet 

(display, 

binding quality, 

layout) 

2 Design of 

students 

worksheet’s 

cover (includes 

the title, 

suitability of 

students 

worksheet’s 

topic, suitability 

of the image) 

4 4 4 4 100.00 

3 Title of students 

worksheet 

(conformity 

with material, 

writing title, 

readability of 

title) 

4 4 4 4 100.00 

4 Pictures or 

illustration 

(image clarify, 

conformity with 

the concept, 

conformity with 

the material) 

4 3 4 3.67 9.,75 

5 Systermatic 

presentation of 

students 

worksheet (time 

allocation, 

learning 

objectives, 

problem 

orientation) 

4 3 4 3.67 91.75 

6 Bibliography 

(writing, 

reference use, 

consistency) 

4 4 4 4 100.00 

Average 3.89 97.25 
 

B. CONTENT 

7 Confomity of 

material to 

concept (depth 

of material, do 

not doouble 

meaning, truth 

of concept) 

4 4 4 4 100.00 

Very proper 

8 Conformity wih 

argumentation 

skills (include 

claim made, 

ground used, 

warrants given, 

counterargument 

generated, and 

rebuttal offered) 

4 4 4 4 100.00 

9 Conformity with 

hands on minds 

on approach 

(includes the 

stages of asking, 

observing or 

finding, 

collecting data, 

analyzing, and 

concluding) 

4 4 4 4 100.00 

Average 4 100.00  

C. LANGUAGE 

10 Readability 

(easy to 

understand, in 

accordance with 

EYD, does not 

contain multiple 

meanings) 

4 4 3 3.67 91.75 

Very propser 

11 Use of the term 

(in accordance 

with latin, 

consistent) 

4 4 4 4 100.00 

Average 3.84 95.88  

Overall Aspects’ Average 3.91 97.75 Very proper 

Information: 

V1 : 1st validator (Material expert of biology lecturer) 
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V2 : 2nd validator (Educarion expert of biology lecturer) 

V3 : 3rd validator (Biology teacher) 

Based on the results described in the Table 1, the 

percentage of validity obtained from experts got a 

percentage of 97.75% with a very proper category. It 

showed that the development of students worksheet was 

feasible used in teaching and learning activities, and 

meets the requirements in preparation of students 

worksheet that good and correct. It was in accordance 

with the opinion of Widjajanti (2008) that students 

worksheet is feasible and good if its meets the 

requirements in the preparation of students worksheet 

including didactic requirements, construction 

requirements, and technical requirements. 

Based on three main aspects that have been 

assessed in the validation, the content aspect obtained the 

highest validation (100%) with a very proper category. 

The assessment score for the aspect of content 

feasilbility has met all criteria with an average score of 4 

with a very proper interpretation. Hands on minds on can 

train the ability of argumentation by involving students 

in digging information by asking question, investigating 

or observasing, collecting and analyzing data, and make 

a conlusions (Bruder, 1993). The series of activities 

carried out is a collaboration between hands on and 

thinking activities or minds on. Ates & Eryilmaz (2011) 

explained that when doing hands on activities, students 

learn by doing direct activities, while doing minds on, 

students are doing thinking activities. Activities that are 

included in hands on activities are when students observe 

plants and describe their morphological characteristics. 

Whereas minds on activities are when students exploring 

their thinking ability to provide the reasons for their 

decriptions, linking the concept  of angiosperms into 

daily life, analyzing kinship relationships, making 

observational reports, communicating observations, and 

analyzing fenograms of plant kinship. 

The aspects of design and language, got a 

percentage of 97.25% and 95.88% respectively. It was 

resulted due to some assessment parameters getting less 

scores. The image parameters of design obtained an 

average score of 3.67 because there was a picture of 

flower part of plants in page four was clearless, so 

researcher followed up by enlarging the picture so that 

students were easier to observe. As well as in students 

worksheet there was a description of the morphological 

features that have not been ilustrated, so that the 

researcher followed up by giving an image that 

represents the morphological characteristics. It was in 

accordance with Salirawati (2006) that the images 

presented in the worksheet must deliver the contents or 

messages effectively to the user. The systematic desain 

parameter of students worksheet obtained an average 

score of 3.67 because there were not phenetic and 

phylogenetic analyzing activities in the worksheet, so 

researcher followed up by adding questions which 

regarding fenogram analysis. 

The readability parameter of language aspect 

obtain an average score of 3.67 because some questions 

did not contain a short direction, so researcher followed 

up by giving a short direction to the questions to make it 

easier for students to understand the questions. It was in 

accordance with Prastowo (2013) that students 

worksheet will provide maximum results in 

understanding every concepts that exist if the languange 

used is easily understood by students. 

The developed students worksheet has stages of 

activity that can improve students’ argumentation skills 

through a hands on minds on approach. The students’ 

argumentation skills was measured through pre-test and 

post-test with the results presented in figure 1. 

 
Figure 1. Diagram of pre-test and post-test result in every 

argumentation’s indicators 

Figure 1 showed that every argumentation’s 

indicators had increased scores from pre-test to post-test. 

Argumentation’s indicators that got the most consistent 

value from pre-test to post-test was the claim made 

indicator with a percentage of 100%. It was showed that 

students have succeeded in making claim or stated well. It 

was happens because students have made decisions in 

previous learning. In addition, claims made are the lowest 

ability of argumentation, so that the students does not 

require complex capabilities to master it (Osborne, 2010). 

Argumentations’s indicators that got the lowest 

results at pre-test and increased when post-test was the 

counterargument generated with the percentage of 0% to 

25%. The lowest results on the pre-test was happen 

because almost all the students did not provide alternative 

opinions or alternative opinion that have been provided 

was not in line with the reason. The increased score of post 

test was happen because the students worksheet having 

question at the analysis stage that could improve the ability 

of counterargument generated that has been validated by 

validators with very proper interpretation. In addition, the 

answers of limited trial results showed that students have 

been trained to provide alternative opinions. It was also 

happen because the ability to make alternative opinions 

requiring high analytical and accurate skills. This 

argumentation’s indicators require students to intergrate 

alternative theories to support their oppinions (Khun, 

2003). 

Students activities in a good learning can not be 

separated from the response of students after using the 

students worksheet. The students responses to learning 

using hands on minds on activity worksheet is presented in 

Table 2. 

100%

67%

30%

0% 5%

100% 100%

73%

25% 30%

Claim Made Ground Used Warrants Given Counterargument

generated

Rebuttal Offered

Pre-Test Post-Test
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Table 2. Recapitulation of Student’s Responses to 

Learning Process Using Students Worksheet Based on 

Hands On Minds On Activity 
No. Rated Aspects Yes (%) No (%) 

1 The students worksheet attracts 

students to learn it 

95 5 

2 The students worksheet’s 
presentation is interesting 

100 0 

3 The language used in students 

worksheet is easy to understand 

85 15 

4 The questions in students 
worksheet are easy to 

understand 

90 10 

5 The steps of students 

worksheet’s activities are easy 

to do 

100 0 

6 The students worksheet helps 

students find material concepts 

100 0 

7 The students worksheet helps 
students in following the lessons 

90 10 

8 The time allocation is sufficient 

to complete all tasks in the 
students worksheet 

75 25 

9 The students worksheet helps 

students to understand the 

subject matter 

100 0 

10 The problem orientation in 

students worksheet helps 

students to find the problems or 
questions 

90 10 

11 The students worksheet trains 

students in doing activities to 

formulate the questions 

90 10 

12 The students worksheet trains 

students in conducting plant 

observations 

100 0 

13 The students worksheet trains 

students to describing 

morphological features and 
relating them to their roles in 

daily life 

90 10 

14 The students worksheet trains 

students in analyzing activities 

100 0 

15 The students worksheet trains 

students in concluding activities 

100 0 

Average 93,67 6,33 

Category Very good 

 

 Table 2 showed the average of students’ 

responses, from fifteen questions in the response 

questionnaire that must be answered by students. There 

are seven of fifteen questions got 100% of the “Yes” 

answers, while eight of the fifteen questions got <100%. 

Based on the average results of the students’ responses 

showed 93.67% with very good category. It was in line 

with Winthrop (2016) and Ghosh (2017) that learning 

using hands on minds on activities can activate students 

because it was a participatory learning that connects many 

ideas, allows interaction, provides real, relevant, and 

dinamic experiences. Beside that, the students responses 

data showed that in question number 8 regarding the time 

allocation in the students worksheet given has the lowest 

percentage of “Yes” answers which was 75% because 

students feel that the processing time was not enough with 

so many questions on the worksheet and the observation 

time used was too short. So that, the researcher provides 

the suggestions for the further research to consider the use 

of time allocation. 

 

CONCLUSION  

The validity of students worksheet based on 

hands on minds on activities in angiosperm material to 

train argumentation skills was categorized into proper with 

a percentage of 97.75% with very proper categories. The 

effectiveness of students worksheet was said to be 

effective with the results of the argumentation skills’ test 

has increased from pre-test to post-test from quite good 

criteria to be very good and the students responses was 

93.67% with a very good category. So that, the students 

worksheet developed proved to be worthy used in learning 

process, not only because of the validity of the theory but 

also it was proven to improve students’ argumentation 

skills. 
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Abstract 

Existence of learning media is the facilitates of the learning process for fulfilled the needs for rapid 

information in the teaching and learning process between student and teacher. Android-based media 

application are one of the alternative media learning that can be used in the learnt of the skeletal system. The 

aims of the research was to produce Skeletonpedia as an android-based media application that were practice 

and valid. This study used the ASSURE development model with 20 students at the second grade of senior 

high school at SMAN 1 Gedangan. The research instruments were media validation sheets, observation of 

student activities sheets and student questionnaire response sheets. The results of this study got 3.86 scores 

with a very valid category of the validity Skeletonpedia as an android-based media application.  The 

practicality of the media got a very practical category based on the use of media by 100% score and student 

responses by 91.3% score. Based on the researched of the the feasibility in android-based application media 

of Skeletonpedia on skeletal system submaterial had been proved it as a valid and practical learning media. 

Keywords: Learning media, android-based media application, skeletal system. 

 

INTRODUCTION  

Changes from the development of the education 

are also in contact with the development of information 

technology in the form of gadgets or smartphones with 

the average user from adolescence to adulthood. Users 

of gadgets or smartphones with the android operating 

system are widely used by the age range of 13 to 24 

years have been reached 44% of users (Mubarok, 2015). 

The used of smartphones in the field of education were 

one alternative device developed as a learnt medium 

known as m-learning technology. M-learning makes it 

easy for students to access learning material and 

information that is not limited in space and time, so 

students can met their information needs formally and 

informally (Mulyani, 2018).  

Learning media as the delivered of messages and 

clear information also can increased and directed the 

attention of students, explained by Arsyad (2012). 

Learning media is a tool that have functions in 

conveyed learning messages and can be used as an 

additional source of information or as an alternative 

learning source to met the additional information 

desired by students if it’s not found in books or learning 

resources that have been used at school (Yektyastuti & 

Ikhsan, 2016).  

The feasibility development of android-based 

application media (Skeletonpedia) measured by validity 

and practicality test. Media validation is needed as an 

assessment that is used to determine the feasibility of an 

android-based skeletonpedia application developed 

based on media criteria as well as material suitability, 

presentation and language. The feasibility of learning 

media for students need to be tested used by media 

validation sheet from the experts both from media and 

material aspects. The criteria for media selection that 

can be approved are reviewed from 2 criteria, 

practicality which is seen from the user's familiarity 

with the type of media used and the assessment of space 

and time used by media, technical feasibility known as 

the validity accorded to the quality of the media that can 

support the learning process of the students (Mahnun, 

2012). Learning media must be practically can be used 

well by students because another criteria of the validity 

and practicality in learning media were the suitability of 

the media with the objectives, the right used, the 

condition of students, the availability of media, practical 

and durable, also as well as teacher skills are needed 

(Musfiqon, 2012). 

Elissavet and Economides (2014) has several 

feasibility points android-based learning media 

according to must be completed, namely in terms of 

mailto:ramadhaniaisyah@mhs.unesa.ac.id
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their use, the text of the application must be consistent 

and proportionated, graphics in accordance with the 

background and there are animations that supported the 

delivered of material. Media based on its use can be 

used in various branches of science accorded to the 

characteristics of each science because the media has an 

important enough position in teaching and learning 

activities (Hidayati, 2013). Learning media in its used 

contained an introductory stimulus that contained 

elements of message design for students in processed an 

information and stored it in long-term working memory. 

The stages in processed an information in working 

memory focus on how new knowledge is modified and 

influenced by the interpretation of stimulus from 

message design elements such as size, illustration, text, 

animation, narration, color, music, and video (Pranata, 

2004). 

Cognitive development in students affected the 

ability to processed information in students, where at 

the high school stage is at the formal operational stage. 

The formal operational stage is the capacity of students 

to used hypotheses and the capacity to used abstract 

principles that can be used as a basis for developed 

learning media with physiological aspects of biological 

material that cannot be directly observed (Noviar, 

2016). One branch of science that has abstract concepts 

involved processes that are quite difficult to observed 

directly and is complex were biology (Taufiqoh, et al., 

2012). 

One of the 2013 curriculum basic competencies 

on biology for high school XI grade number 3.6 

contains an analysis of the relationship between the 

structure of organ building blocks in the motion system 

in relation to bioprocess and functional disorders that 

occur in the human motion system. The sub-material on 

the material of the motion system that is, the skeletal 

system accorded to researched by Murdiyani (2012) was 

one of the material that has its own difficulties for high 

school XI grade students to be understood in scientific 

terms and the processed of bone formation also the bone 

disorders. The difficulties experienced by these students 

accorded to Wijaya (2013) due to lack of visualization 

of real objects from the material presented. 

Visualization in sub-material of skeletal system is 

needed for built user perceptions and interactions with 

the real world that were packaged in the form of 3D 

objects in real time (Hidayat, 2015). 

Application according to this term was a 

software program that is ready to be used and arranged 

to carry out a function in helped its users or other 

applications that can be used by the intended target. 

Application also be interpreted as the concept of a 

subject in a computer program created to assist humans 

in carried out certain tasks (Nurcahyono, 2012). 

Android-based application was an operating system 

software that included an middleware, and key 

applications which was popular smartphone platform 

(Gandhewar, et al., 2010). The existance of android had 

been increased populer was evidenced from the several 

research companies that has named android as a 

champion of smartphones than the other platforms, such 

as Symbian and AppleiOS (Mulyana, 2012). 

Android-based application media have its 

featured presented to help the student in learning 

process. Based on the theories and problems that have 

been outlined by reserchers, the researcher  developed 

an android-based learning media in the form of a 

feasible media that known as Skeletonpedia application 

in learning biology on the skeletal system sub-material 

for 11 grade. 

METHODS  

The research conducted was a type of 

development research with the ASSURE model  

including analyze learners, state objectives, select 

methods, media, and materials, utilize media and 

materials, require learner participation, evaluate and 

revise (Smaldino, et al. 2008). Media development was 

carried out in September 2018 until August 2019 at 

SMAN 1 Gedangan and the Department of Biology, 

UNESA. The trial of media then was carried out at 

SMAN 1 Gedangan. The target in this study was an 

android-based skeletonpedia application media on the 

sub-material of skeletal system that were tested on 20 

high school students of XI grade science. 

Media validity was measured based on the 

results of the validation carried out by four experts. 

Validation activities carried out to determine the 

validity of the developed media. The practicality of the 

media was obtained through the observations by three 

observers of student activities in the classroom. 

Practicality was also measured based on the results of 

student responses to the skeletonpedia application media 

developed. The instrument used to determine the 

feasibility of the media was a validation sheet filled out 

by reviewers which included material expert lecturers, 

media and IT experts and Biology teachers. The media 

was categorized valid if the average score obtained ≥ 

2,5 by the Likert scale (Riduwan, 2012). The instrument 

used to determine the practicality of the media was the 

sheet of activities and student responses. The developed 

media was categorized as practice if the average score 

obtained by ≥ 70% fot the student responses and ≥ 61% 
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for the student activities used the Guttman scale 

(Riduwan, 2012). 

RESULTS AND DISCUSSION 

The result of this research was the development 

of an android-based skeletonpedia application in 11 

grade sub-material of skeletal system that were feasible 

based on the validity and practicality. The features 

contained in the Skeletonpedia an android-based 

application media consist of prototypes of human 

skeletons arranged in 3D and could be rotated 360 

degrees in all directions and equipped with the scientific 

names of bones. The skeletonpedia application menu 

consists of several menus, namely, “about” menu, 

tutorials, competency standards, materials and quizzes 

that supported the used and fulfillment of skeletal 

system information. The results of the Skeletonpedia 

application development media based on android could 

be downloaded for free on the google play store and 

illustrated in Table 1. 

 

Table 1. The results of the Skeletonpedia application 

The Initial Display Features and Skeletonpedia 

Application Menu 

 

Information: 

 The human skeleton prototype in 3D, could be 

rotated 360 degrees was equipped with the 

scientific names information for each bone 

accorded by the  bone layout. 

 The initial application menu was on the left side. 

 

 

 

 

 

 

 

About Features and Tutorials 

 

Information  : 

 The About menu contained the description of the 

profile and the purpose of the skeletonpedia 

application media, also the author's information. 

 Tutorial menu was used as a guided for media 

uses. 

Competency Standards and Quiz Features 

 
Information : 

 The Competency Standards menu was filled by 

the basic competency information that used as the 

material on the Skeletonpedia application media. 

 Quiz menu as an exercise and evaluation of 

students related to the material on the application 

media, equipped with a time limit, music, 

opportunity to answer (there was a “heart” 

limitted for answered the right choice) and the 

score results. 
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Skeletonpedia application media was the 

development of learning media as measured by four 

material experts and the technology and information 

experts to measure the validity of the media. 

Skeletonpedia application media based on android 

obtained a score interpretation of 3.86 with a very valid 

category (Table 2). 

 

Table 2. Validation Results Media Validation Results 

Skeletonpedia Android-Based Applications To Improve 

Learning Outcomes on the Sub-System Material 

Submission in High School / MA Class XI Students. 

Rated aspect Score total Average 

Content Feasibility 

Material suitability 61 3,85 

Feasibility of presentation 

The type and size of letters 

used in application media 
43 3,58 

Feasibility of presentation 

Graphic quality 47 3,91 

Display quality 75 3,75 

Fill in the application 

usage instructions 
46 3,83 

Average of each component 3,78 

Feasibility of Language 

Use of language 48 3,00 

Language structure 47 3,91 

Use of terms 48 3,00 

Average of each component 3,97 

Average of all components 3,86 

Feasibility category 
Very 

feasible 

Category Description: 

1.00 - 1.75: less valid    

1.76 - 2.50: valid enough   

2.51 - 3.25: valid 

3.26 - 4.00: very valid 

Validator Description: 

1. Validator 1: Expert Lecture Material 1 

2. Validator 2: Expert Lecturer Material 2 

3. Validator 3: Expert Lecturer in Media and 

Information & Technology 

4. Validator 4: High School Biology Teacher 

Overall validation results got an average score 

from the experts of 3.86. This average score were 

included in the very valid category based on the criteria 

of interpretation of the validation score proposed by 

Sugiyono (2008). Overall Skeletonpedia application 

media was categorized as a suitable media for be used in 

learning process that is supported by the reseached of 

Arsyad (2012) that learning media functions as a 

delivery of messages and clear information that can be 

enhance and direct student attentions related of the 

validation result by the content  feasibility, feasibility of 

presentation and feasibility of language each component 

got a very feasible category (Table 2). The validity of 

the media was also supported by the results of student 

responses, that as many as 100% of students expressed 

interested and were motivated to learnt with the 

Skeletonpedia application media and as many as 90% of 

students stated that the material presented was easy for 

students to be understood (Table 3), so that from of the 

percentage obtained media categories Skeletonpedia 

application is very practical. Thus, the validity of the 

Skeletonpedia application media has clear information 

and does not cause multiple interpretations, and seen 

from the responses of students also supported to learnt 

by used Skeletonpedia application media that can 

motivate and easily understood by students. 

The used of a media also influences the initial 

function of a media itself. Accorded to Pertiwi et al. 

(2015) using a media can be facilitate students in 

accepting material that contains summarized concepts, 

and can be used as reinforcement or repetition of 

material that have previously been taught with fun. The 

use of a media could be measured through the 

practicality of the media based on the results of the used 

of the media in learning processes and the results of 

student responses to the media developed. Observation 

of the implementation of the use of media was done by 

observed the activities of the students in operate 

Skeletonpedia application in Table 3 and students 

responses to the Skeletonpedia application media used 

the student response questionnaire in table 4. 

 

Table 3. The Implementation Results of Skeletonpedia 

Application Media Based on Android on Sub-Material 

Skeletal System to Improve Learning Outcomes for 

High School / MA XI Class Students. 

No Criteria 
Average (%) 

P1, P2, P3 

1.  

Students use the Skeletonpedia 

application and enter the About 

Skeletonpedia menu 

100% 
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No Criteria 

Average 

(%) 

P1, P2, P3 

2.  

Students read and understand 

the explanations about the 

Skeletonpedia application 

100% 

3.  

Students read the instructions 

for using the Skeletonpedia 

application 

100% 

4.  

Students use the 

Skeletonpedia application and 

observe a 3D human skeleton 

prototype that can be rotated 

360 degrees at the beginning 

of the application page 

100% 

5.  
Students can operate the bone 

select feature on 3D human 

skeletons 

100% 

6.  Students read information on 

each bone's scientific name 
100% 

7.  Students can operate the 

Skeletonpedia application well 
100% 

8.  

Students read material about 

the understanding of the 

Motion System in the Motion 

Systems menu 

100% 

9.  

Students read material about 

the understanding of the 

Skeletal System in the 

Skeletal Systems menu 

100% 

10.  

Students enter the skeletal 

system menu and enter the 

appendicular & axial skeletal 

section 

100% 

11.  Students can play videos 

about the Osification process 
100% 

12.  
Students use the 

Skeletonpedia application and 

enter the Quiz menu 

100% 

13.  Students work on all questions 

on the Quiz feature 
100% 

14.  
Students are enthusiastic in 

operating the Skeletonpedia 

application 

100% 

15.  
Students have no difficulty in 

operating the Skeletonpedia 

application 

100% 

Average of all components 100% 

Category 
Very 

Good 

Observer Description: 

P1: Observer 1   P3: Observer 3 

P2: Observer 2 

Category Description: 

0– 20  :not good   61 – 80 : good 

21 – 40  : good enough  81-100 : very good 

The average results of the percentage of 

implementation filled by the three observers are gain a 

100% score with a very practical category means that all 

media features that have been used in activities have 

been carried out on 20 students. The data supports the 

theory of research by Chen et al. (2013) that as many as 

67% of students feel the use of gadgets or smartphones 

can help in academic goals which are also supported by 

validation results data on one of the assessment criteria, 

namely the contents of the material that are easily 

understood by students and the presentation of the 

design interesting to get a very decent category (Table 

2). This is in line with the theory of Pertiwi et al. (2015) 

that using a media can facilitate students in accepting 

material that contains summarized concepts, and can be 

used as reinforcement or repetition of material that has 

previously been taught with fun. The practicality of 

Skeletonpedia application media apart from the aspects 

of implementation, also obtained from the results of 

student responses in the form of a questionnaire that 

aims to determine the practicality and obstacles 

experienced by students as research subjects in research 

development Skeletonpedia application media, the 

following results of student responses in Table 4. 

Table 4. The results of student responses to the 

skeletonpedia application media based on android on 

the sub-material of skeletal system for XI grade. 

 

Criteria  

Average percentage of 

each aspect (%) and 

category 

Appearance of 

Skeletonpedia Media 

Graphic Application 

93,3% (Very Practical) 

Operation  95% (Very Practical) 

Attraction  90% (Very Practical) 

Materials  95% (Very Practical) 

3D Skeletal prototype 90% (Very Practical) 

Quiz Menu 85% (Practical) 

Category and Average 91,3% (Very Practical) 

 

Category Description : 

≤ 35  : Not practical  

36,0 – 51,0 : Less practical 

70,0 – 85,0 : Practical 

52,0 – 69,0 : Practical enough 

86,0 – 100,0 : Very practical 

The results of student responses got a score 

recapitulation of 91.3% with a very practical category 

(table 4) which was directly proportional to the 
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observation activities of the application media which 

got a very practical category with a score recapitulation 

of 100%. Thus, the used of the skeletonpedia 

application has proven to be practical and could be used 

well by students. An android-based learning media 

could be used as a source of additional information if 

the sought information was not found in books or other 

learning resources at school (Yektyastuti & Ikhsan, 

2016). The theory supports one aspect of the student 

response outcomes, namely media interest which states 

students were interested in participated in learnt by 

skeletonpedia application media based on android with 

a score of 80%, a very practical category which 

concludes that the interest of students in learnt by 

skeletonpedia could be made skeletonpedia application 

media as a source of additional information that was a 

student required. 

Obtained the data of student responses in 

understanding the material got a very practical category 

of 90% was related to the results of the validation on the 

instrument worthiness of the score with a score of 3.85 

very valid categories that contain the suitability of the 

material with the correct concepts and basic 

competencies also appropriate learning indicators on the 

application media Skeletonpedia. Thus on the practical 

aspect, students expressed interest by used the 

skeletonpedia application media which contained 

material that was appropriate and easily understood in 

learning and supplemented the information needed by 

students regarding the sub-material of the skeletal 

system.  

Other student responses were still found as many 

as 8.7% of students responses (Table 4) who felt less 

interested in the Skeletonpedia application media. 

Students also noted that they were still not interested in 

using android-based learning media. It could be 

influenced by the quality of learning pprocesses that is 

influenced by individual differences in students learning 

styles, cognitive abilities, learning speed and differences 

in backgrounds that built the characters and tastes of 

learning media preferred by students (Yektyastuti & 

Ikhsan, 2016). 

Based on overall data on the results of responses 

and activities of students got a very practical category 

so the media skeletonpedia had been proved as a 

practical media in accordance with the media selection 

criteria accorded to Mahnun (2012) the criteria for 

media selection that can be approved are reviewed from 

2 criteria, practicality which is seen from the user's 

familiarity with the type of media used and the 

assessment of space and time used by media, technical 

feasibility known as the validity accorded to the quality 

of the media that can support the learnt process of the 

students. 

CONCLUSION 

The developmental study had been done resulted 

android-based application media called Skeletonpedia. 

This application was about  skeletal system which had 

highly valid category score of 3,86 with based on 

validation result of lecturers media and biology expert 

of UNESA and based on the test of observation 

activities got 100% score and response of 20 students 

got 91,3% for media practicality with each high 

category. 
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Abstract 

Illustrative learning media are all things that support the learning of students to obtain knowledge, skills or 

attitudes that are supported by appropriate illustrations. Illustrations generally take the form of pictures or 

videos. Some illustrations have supporting texts or as supporting texts themselves. This study aimed to 

analyze the relationship between illustrated content and readability in the supporting text of the flipbook 

type of e-book on immune system material. This research was a development study using the ASSURE 

model. As many as 34.7% of the illustrated content has supporting texts with a high school level of 

readability. Whereas 65.3% of the illustrative content cannot be analyzed about readability because of 

supporting texts that less than 100 words. 

Keywords: illustrative content, flipbook type of e-book, illustrative learning media, readability 

  

 

 

INTRODUCTION  

The 2013 curriculum was developed based on the 21st 

century challenges that require the world community to be 

more critical and creative in facing competition in it. The 

competence of attitudes, knowledge, and skills in the 2013 

curriculum can be used as the basis for formulating 

learning objectives. According to Muhammad & 

Nurdyansyah (2015), students must master knowledge 

competencies which include factual, conceptual, 

procedural, and metacognitive knowledge as well as low 

to high level thinking skills. In addition to knowledge 

competencies, students must also achieve skills 

competencies to find out whether the knowledge that 

students have mastered can be used to solve problems in 

real life. The 2013 curriculum requires students not only 

to achieve knowledge competency but also skills 

competence. 

The basic competencies of the immune system 

material requires student to mastering concepts and 

campaigning the importance of community participation 

in immunizations programs and abnormalities in the 

immune system. The campaign is one of the activities that 

require the ability of students to communicate well, think 

critically, and creatively (Kuhu, 2011). In campaigning 

activities, students must convince the listener or reader to 

accept the information. Campaign activities are good for 

students so they can practice the skills needed in the 21st 

century which is communication.  

Students must convey information that appropriate to 

the needs of the community in conducting the campaign. 

The media has an important role in disseminating the right 

and correct information to the public. One of the media 

used to support campaign activities is poster. Posters are 

visual media in the form of images that convey certain 

information to influence and motivate the behavior of 

others who see it (Muflihatin, 2014). Poster is print media 

that contains information with images so it is interesting 

to see and read. In Gani, et al.’s (2014) study, using 

control and treatment groups, posters can change 

knowledge and attitudes about HIV/AIDS prevention. 

E-book are books with a format that specifically 

designed to be accessed through electronic media such as 

computers or other gadgets. E-book can be developed into 

flipbook types using Flip PDF pro software so it will be 

more interactive. Content in a flipbook can be displayed in 

the form of flipped pages, it can load content such as 

pictures and videos while still being on the same page 

(Chandra, 2016). Flipbooks are designed to present e-

book that more interesting so learning can be more fun 

(Sugiyanto, et al., 2013; Rasiman & Pramasdyahsari, 

2014). The final result of a flipbook can be saved in files 

of type .swf, .exe, .html and can be stored offline in pdf 

format. Flipbook focuses on visual aspects so learning is 
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more effective so it helps visualization in learning and 

makes it easier to deliver information from teachers 

(Sugiyanto, et al., 2013). 

Flipbook in this research is an illustrative learning 

media that can practice the ability to make posters. 

Ibrahim (2010) defines that learning media is everything 

that makes students able to obtain knowledge, skills or 

attitudes. Forms of learning media including hardware 

(computers, TVs, projectors), software as well as 

everything that includes all the resources needed in 

learning. An illustration is the result of a graphic process 

that clarifies a script, decorates, or enlivens a text in 

writing (Maharsi, 2016). Illustrations generally take the 

form of pictures or videos. Illustrative learning media are 

all things that support student learning to gain knowledge, 

skills or attitudes that are supported by appropriate 

illustrations. Illustrations in learning media aim to 

visualize the text on e-book material. In addition, 

illustrations are also able to communicate a message 

properly and form an emotional atmosphere (Kusrianto, 

2007). The illustrations in the e-book also aim to 

motivated students to convey the information that they 

have. 

The validity component on validation test uses an 

assessment that takes into account appropriateness of 

content, appropriateness of presentation, and 

appropriateness of language adopted from the National 

Education Standards Agency (2014) and Raharjo (2002). 

One of the criteria for appropriateness of language is the 

suitability of students' information processing 

development through readability. Readability is the level 

of difficulty and ease of reading texts to be understood by 

users, thus the level of readability should be adjusted to 

the ability of users (Widyaningsih, 2015). it is important 

to know the suitability of the level of text readability to 

grade school level (Himala, 2016). The readability of a 

text can be measured using a certain formula, this study 

used the Fry graph. Chen Jie (2012) argues that the Fry 

Graph Formula is a readability measurement that is 

considered popular for measuring readability. Thesis 

students also often use Fry graphs in their research to 

measure the readability of a learning media. 

Flipbook type of e-book on immune system material 

are designed to have an attractive appearance and features 

that support students in making posters that contain a lot 

of illustrations. There were 24 illustrations on the 

flipbook, some illustrations have supporting text while 

others do not. Both illustrative content or readability are 

validated and tested according to each character. 

However, because it was related, the results from the 

validation of the illustrative content and the readability 

test need to be linked. 

Based on the background description, the research aim is 

to analyze the relationship of illustrated content in e-book 

of flipbook type as illustrative learning media on the 

immune system with the readability test results using Fry 

graphs. 

 

METHODS 

This was developmental study, which developing an 

flipbook type of e-book as learning media of the immune 

system. The development model used by ASSURE 

includes Analyze learners, State objectives, Select 

methods, media, and materials, Utilize media and 

materials, Require learner participation, Evaluate and 

revise (Smaldino, et al. 2008). Media development was 

done in September 2018-July 2019 at Biology Department 

of UNESA. The validation test of the flipbook type of e-

book illustrative content was done by comparing the 

contents of the content and illustrations based on the 

assessment of experts which were lecturer of learning 

media, lecturer of immune system and biology teacher. 

Furthermore, the readability test activity have been done 

by involving 20 students from various schools using 

Google Forms. 

Beside the validation test on the content of the 

material, a readability test on the supporting text was also 

carried out. The readability test involved 20 students 

randomly from various schools, 8 students chosen the 

same sample so we only have analyzed 12 samples. The 

readability test method was done by selecting the reading 

of 100 words on a flipbook which counted by the number 

of sentences and syllables in 100 words. The number of 

syllables obtained then multiplied by 0.6. The analysis 

techniques were as follows. Converted the number of 

sentences and the number of syllables on the Fry graph. 

The vertical line on the graph showed the number of 

sentences per 100 words, while the horizontal line on the 

graph showed the number of syllables per 100 words. The 

point of meeting of the vertical line with the horizontal 

showed the level of the reader class. The Fry graph 

readability formula could be seen as shown below. 
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Figure 1. Fry Graph (Yasa, 2013) 

 

DISCUSSION AND RESULTS 

The results of this study were flipbook type of e-book 

as an illustrative learning media immune system material. 

Flipbook type of e-book had several features that support 

in practicing the ability to make posters. These features 

include information and lure students to analyze the 

condition of their environment so they conveyed 

information by the situation of the community. As 

illustrative learning media, e-book contained some 

illustrative content that aimed to illustrate material 

content. Illustrations in e-book acted as the content of the 

material itself or add information from the text. 

 

Table 1. Content Validation Results Illustration of Flipbook E-book Types on Immune System Materials 

 

No. ILLUSTRATION 
SKOR 

Average Category 
V1 V2 V3 

1.  Introductory video  4 4 4 4 Very Valid 

2.  Figure 1. Antibody-antigen interaction 3 4 4 3,7 Very Valid 

3.  Cough med. advertisement video 4 4 4 4 Very Valid 

4.  Mucus mechanism video 4 3 4 3,7 Very Valid 

5.  Figure 2. Blood component that have a role in 

immune system 

4 4 4 4 Very Valid 

6.  Figure 3. Finger wound  4 4 4 4 Very Valid 

7.  Figure 4. Inflammatory process in pop up 4 4 4 4 Very Valid 

8.  Figure 5. Phagocytosis process on page 11 4 4 4 4 Very Valid 

9.  Figure 6. Forming lymphocytes process on page 14 4 4 4 4 Very Valid 

10.  Figure 7. Structure of each immunoglobulin at pop 

up page 16 

4 4 3 3,7 Very Valid 

11.  Figure 8. Elementary school students with HIV / 

AIDS accommodated by the Lentera Foundation 

4 3 3 3,3 Very Valid 

12.  Figure 9. Medications that must be consumed by 

children with HIV-AIDS 

4 4 3 3,7 Very Valid 

13.  Video symptoms of HIV / AIDS 4 4 4 4 Very Valid 

14.  Video allergy mechanism 4 3 3 3,3 Very Valid 

15.  Figure 10. Mrs. Ani who is undergoing treatment 4 4 4 4 Very Valid 

16.  Figure 11. Comparison of blood component 

composition 

4 4 4 4 Very Valid 

17.  Illustration of immunization on background 4 4 4 4 Very Valid 

18.  Figure 12. Injection immunization 4 4 4 4 Very Valid 

19.  Figure 13. Oral immunization through drops 4 4 4 4 Very Valid 

20.  Video of how vaccines work 4 4 4 4 Very Valid 

21.  Figure 14. Rashes in measles sufferers 4 4 4 4 Very Valid 

22.  Picture of conditions in the Asmat on the Bio News 

feature page 32 

4 4 4 4 Very Valid 

23.  Image of Asmat tribe children on Bio News feature 

page 32 

4 4 4 4 Very Valid 

24.  Video tutorial for making a poster through 

Canva.com on page 34 

4 4 4 4 Very Valid 

TOTAL 93,4  

AVERAGE 3,89 Very Valid 
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Based on the description of the validity of the e-book 

illustrative content above, the average score that often 

appears in each illustration was 4. The other score that 

appeared were 3.7 and 3.3. The lowest average score was 

3.3. There are 24 illustrations found in the e-book, both in 

the form of pictures and videos. Illustrations which had an 

average score of 4 were 75%, had an average score of 3.7 

as many as 16.7%, and had an average score of 3.3 as 

much as 8.3%. The overall average score of the 

illustrative content was 3.89 which classified to very valid 

category. In addition to the validation test on the content 

of the material, a readability test on the supporting text 

was also carried out. The recapitulation of the readability 

test results was presented in Table 2. 

 

Table 2. Readability Test Results of Flipbook E-book Types on Immune System Materials 

 
The illustrative content validity on flipbook type of e-

book was tested by comparing the illustrative content in 

image or video forms with the description of the 

illustrations in the e-book. The illustrations referred to this 

e-book media were visual depictions in image or video 

forms that were able to supported explanation of the text, 

animated the text or communicated the purpose of writing 

from the author also as decoration that could attract 

attention (Muflihatin,2014; Sulistyono, 2015; and 

Maharsi, 2016). 

The overall average score of illustrative content 

validity was 3.89 with a very valid category. From 24 

illustrations, there were 18 illustrations which had an 

average score of 4, 4 illustrations had an average score of 

3.7, and 2 illustrations had an average score of 3.3. The 

illustration which had average score of 4 reached 75%, the 

illustration which had an average score of 3.7 as much as 

16.7%, and with an average score of 3.3 as much as 8.3%. 

The improvements can be made to the illustrations with an 

average score of 3.7 and 3.3 although both are still in the 

very valid category. 

Illustration of the interaction of antibodies with 

antigens on e-book page 4 gets an average score of 3.7 

with a very valid category. Improvements were made by 

adding explanations in the form of the text so that the 

reader can better understand the purpose of the 

illustrations. The text can also be a supporter of an 

illustration so that the reader can clearly understand the 

meaning implicit in the visual illustration (Maharsi, 2016). 

Illustration in the form of a video about how mucus works 

in the body on e-book page 8 had an average score of 3.7. 

Another video about the mechanism of allergies on e-

book page 24 had an average score of 3.3. Both videos 

were used English videos that were not accompanied by 

subtitles. Improvement could be done by did dubbing into 

Indonesian. Merkt (2011) states that the use of appropriate 

video in learning directs students to the concept of 

thinking more effectively than using print media. This 

shows that the thought process will be more easily 

improved by using video media that is used appropriately.  

From the readability test that has been done, 8 students 

chose the same text so that the sample of texts that can be 

analyzed was only 12 samples. From the 12 samples in 

Table 4.8, the average number of sentences was 7.5 and 

the number of syllables multiplied by 0.6 was 158.5. 

These results are interpreted into the Fry graph so that 

readability was obtained at the 10th level which means the 

level of readability is following high school level students. 

Sampel Parts per 100 words Page 
Number of 

sentences 

The number of 

syllables multiplied 

by 0.6 

Readability 

level 

1 Immunization 27 7 168 11 

2 Mucus 8 6 142.2 8 

3 Immune deficiency in 

paragraph 3-4 

18 6 160.8 11 

4 How vaccines work 29-30 6 159 10 

5 Immune system mechanism 3 11 162 10 

6 Second line of defense 10 8 160.8 10 

7 Phagocytosis 11 9 159.6 10 

8 Elementary school students 

with HIV/AIDS 

19 7 151.2 10 

9 Plants vs Zombies 1 7 148.2 10 

10 Fever 12 7 141 10 

11 Immune deficiency in 

paragraph 1-2 

18 9 186.6 12 

12 Allergy 23 7 160.8 10 

Average 7,5 158,5 10 
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Also, the entire sample in the readability test was at level 

10 to 12 which also means it was appropriate for high 

school level students. 

Based on the relationship between illustrative content 

validity and readability, 8 out of 23 or 34.7% of 

illustrations have supporting texts whose readability levels 

were following the high school level. However, as many 

as 13 out of 23 or as much as 65.3% of illustrations cannot 

be read out because the number of words in the supporting 

text did not meet 100 words. This could be caused by the 

method used in testing the readability of illustrative 

learning media was not appropriate. The suitability the 

level of readability for its users is an important aspect so 

students can understand well about the contents (Kaldum, 

2016). Readability test using Fry graph can find out the 

level of criteria based on the vocabulary used in the texts. 

The higher the level of readability in the Fry Graph means 

the more syllables in the words contained in the texts. 

However, it could not measure the ability of supporting 

texts in e-book to increase understanding of illustrations. 

Then it was necessary to have another readability test so 

the text can be measured properly. 

According to Gilliland (1972), there are five ways to 

determine the readability of the text, namely the 

subjective assessment of experts, the question and answer 

method, the readability formula, the chart, and the cloze 

test. The readability formulas referred to are formulas that 

produce numbers as readability indexes, one of which is 

the Fry graph (Nuttall, 1985). Based on Yasa's (2013) 

research, it can be seen that the Fry chart is an English-

based legibility formula as is the case with the Flesch, Fog 

Index, and SMOG formula, while the Indonesian-based 

one is the BI formula. Most experts such as Hartley, 

Trucman, and Burnhill quoted by Ginting (1990) agree 

that all readability formulas can predict whether a reading 

material will be more difficult or easier for readers to 

understand when compared to other text. 

According to Yasa (2013), the readability formula is 

not careful in the testing description text, whereas most of 

the text in e-book is description text. According to Slater 

and Thompson in Widodo (1995), readability formulas or 

graphs are less accurate when used to measure the 

readability of science text. This was caused by the basic 

readability measurement only relies on vocabulary and 

sentence factors, and did not involve the concept difficulty 

factor. In addition, the structure of the Indonesian 

language was different from English that caused the 

measurement of readability difficult to used a readability 

formula. 

Beside the readability test through the Fry chart, the 

readability of the e-book was also assessed by experts on 

appropriateness of language in validation sheet. But that 

did not measure students' understanding of the text, so 

there still need another test. According to Harjasujana & 

Mulyati (1996), the most appropriate method in testing the 

readability of science material is to use a cloze test. Cloze 

test is a method of capturing messages from the source 

(writer or speaker), changing language patterns by 

eliminating parts, and conveying to recipients (readers and 

listeners) so that they try to refine the overall patterns that 

produce a number of unit clumps which can be considered 

(Taylor, 1953). Cloze test was then translated into the Tes 

Rumpang by Widodo (1993). 

 

CONCLUSION 

The results of the flipbook type of e-book readability 

test on the immune system material obtained the 10th 

level which means the level of readability was following 

high school level students. There were 34.7% of the 

illustrative content had supporting texts with a level of 

readability by the level of high school. While the 

illustrative content which could not be analyzed because 

of supporting texts that did not reach 100 words as much 

65.3%. Further research could use other readability test 

methods except readability formulas such as Fry, Flesch, 

Fog Index, and SMOG graphics. Readability test could be 

done by subjective assessment of experts, question and 

answer method, chart, or cloze test so that it could be 

known the right method for testing the readability of 

illustrative learning media. 
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