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ABSTRACT 

This research aimed to see the viability and expectations of android-based media by teachers and students as a way of 

assessing chemical literacy in students of Class X Senior High School. A 4D development procedure with the phases of 

identifying, designing, and improving dissemination was used in this research. For feedback and input, initial media 

items are reviewed by content experts, media experts, and peer reviewers. Media reviews and studies are also available, 

including five chemistry educators with an examination of six aspects, namely content, science literacy, construction, 

language, visual appearance, and performance programs. In a limited manner, the media was also tried out on twenty-

tenth grade students. The results of the study were android-based media containing chemical literacy material for class 

X students. Based on the results of the media assessment, it was said to be very good and could be used as a media for 

evaluating chemical literacy. According to the reviewer 's assessment, 93.4% of the media is suitable for use, while the 

response of students as media users is 86.31%. Teachers and students' perceptions of this media are very good. 
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1. INTRODUCTION 

The development of information and communication 

technology (ICT) is growing very fast, this is used in all 

fields, one of which is in the world of education [1]. The 

use of ICT in education is in line with the demands of the 

21st century where teachers must have digital skills in 

using learning technology [2]. The use of ICT in learning, 

especially in the science clump, is needed to support the 

effectiveness of the learning process [3]. Teachers' 

perceptions and motivation in the use of ICT are the two 

main determinants of successful integration of ICT in 

learning activities [4], [5]. But in reality, it was found that 

some teachers were not optimally able to use ICT in 

learning [6]. This is because the existing learning tools 

are not in accordance with what is needed. 

Shape application of ICT by integrating learning 

systems into mobile devices is known as M-learning [7]. 

[8] defines M-learning as a unit of educational equipment 

that is presented in its entirety on a handheld device or 

laptop. Based on the existing characteristics, some people 

prefer to describe M-learning on the use of mobile device 

systems than laptop devices. The choice of M-learning as 

a medium in learning is due to several advantages, 

namely it is flexible, interactive, collaborative, and 

instant in obtaining information [9].  

 Smartphone itself is the most trending electronic 

device used today [10]. This is because there are many 

advantages offered on smartphones, one of which already 

supports the operating system. The use of this form of 

operating system on cellular phones in Indonesia between 

October 2019 and September 2020 is dominated by 

androids with a percentage of 50.56 % focused on the 

results of Stat Counter research [11]. Android is the most 

widely used platform because it is considered easy to use 

and has many features that facilitate user activity [12]. 

Seeing this fact, the use of android as a supporting or 

working device has great potential to be developed. 

Evaluation in learning can be interpreted as an effort 

that focuses on the successes and failures of the hopes 

and goals to be achieved [13]. The evaluation itself plays 

an important role, because with the evaluation and 

adjustments in learning it will be more effective and 

student achievement results can be saved [14]. Questions 

or tests are needed because they can be used as a basis for 
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assessment in learning. Assessment is a component part 

of evaluation, so that in every learning process it is 

necessary to assess students. Assessment actions are 

needed to meet specific objectives and directly on a 

subject matter on an ongoing basis [15]. However, so far 

the tests, measurements, and evaluations have been less 

attention to their effectiveness in learning [16]. [17] 

stated assessment can be effective in helping students 

learn, if the content and character of the assessment is  

improved. 

In school, many students have difficulty learning, 

especially chemistry [18]. Chemistry as a complex and 

dynamic subject is an explanation for this difficulty [19]. 

If students have strong chemical literacy, this difficulty 

can be overcome. There are four domains of chemical 

literacy itself, namely matter, meaning, ability, and 

effectiveness [20]. Chemical literacy is part of scientific 

literacy that combines elements of information, skills and 

attitudes needed to understand and solve environmental 

problems [21]. Therefore, students need chemical 

literacy skills to better understand chemistry. However 

based on PISA data measurements, Indonesian students 

only rank 75 out of 80 countries surveyed on the reading 

aspect [22]. The low PISA rating is in line with 

Indonesian students' low literacy skills. Therefore, 

through critically examining and reflecting, it is very 

important to have questions that will help students 

understand a problem better. The development of PISA 

questions is in line with the demands in the 2013 

curriculum so that students can think more scientifically 

and critically in response to natural phenomena. One way 

to overcome this can be done by developing types of 

chemistry questions that promote the context of scientific 

literacy.  

Learning media are used as a means of connecting to 

convey information and influence student learning. 

Therefore, technological innovation in learning can be 

done by producing learning media that can measure 

student learning outcomes. During this time, the most 

widely used use of technology in learning assessment is 

the use of Online Test with computer devices [23]. In 

addition, other research findings show that the integration 

of quizzes into mobile devices can increase satisfaction 

and motivation in the learning process [24]. However, 

this is a limitation due to the need for inadequate 

computer equipment and internet access. Seeing this, 

researchers developed an evaluation application in 

chemistry learning on mobile devices without the need 

for internet access. Use mobile devices accompanied by 

continuous technological advances will be the key to 

making m-learning a powerful learning tool [25] 

 

2. METHOD 

2.1. Research Procedure 

The research procedure carried out in producing the 

media adapted the 4-D research method developed by 

Thiagarajan, Semmel, and Semmel [26] by simply doing 

the first 3-D steps. This model of development was 

selected because it is easy and allows researchers create 

android-based media to test the chemical literacy of 

students. This 3-D model covers the phases of concept, 

design and creation without dissemination. In this 

analysis, the phases of product dissemination and public 

socialization cannot be carried out since the 

implementation steps taken at the stage of product 

development are not yet perfect. In Figure I, the phases 

of the creation procedure carried out in this study are 

presented. 

Figure 1. Media development procedure diagram 
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2.2. Data Collection 

In this analysis, there are two types of tools used. The 

tool includes an open questionnaire to test the produced 

android-based media provided to reviewers. The next 

instrument in the form of a product trial questionnaire 

was given to respondents as many as 20 students in class 

X in Senior High School.  

The questionnaire used in this study was adapted 

from Arsyad [27] and the OECD [28] by using a Likert 

scale. The assessment of the media developed includes 

aspects of learning media based on information 

technology and chemical literacy. The evaluation aspects 

formed in the questionnaire were comprised of 6 

categories with 20 evaluation indicators. In this 

questionnaire, the Likert scale used varies from very 

decent, good, moderate, less and very bad. Table 1 and 

Table 2 present the aspects of the evaluation 

questionnaire built for reviewers and students. 

Table 1. Aspect of the assessment questionnaire for 

reviewers 

No. Aspect Number of Indicators 

1 Material 4 

2 Chemical Literacy 3 

3 Construction 3 

4 Language 3 

5 Visual Appearance 3 

6 Program Performance 4 

 

Table 2. Aspects of the assessment questionnaire for 

students 

No. Aspect Number of Indicators 

1 Material and 

construction questions 

4 

2 Language 2 

3 Visual Appearance 3 

4 Program Performance 4 

2.3. Data Analysis Technique 

Qualitative data in the form of input and 

recommendations from content experts, media experts 

and five peer reviewers is data collected about the media 

production process. To revise Android-based media, 

findings from the qualitative data collected were used. 

The resulting product quality data is obtained from 

the results of the evaluation of the questionnaire given to 

reviewers and students. The findings obtained were 

further evaluated using descriptive analysis steps as 

follows: 

Converting responses and feedback given by teachers 

and students into quantitative data. The data scale of the 

data assessment uses the rules of Ary et al [29]. with a 

Likert scale: very good score 5, good 4, medium 3, less 2 

and very less 1. 

Calculating the average score for each aspect of 

media assessment using the formula:  

x̅= 
Σx

N
 

note: 

�̅� = value of all aspects 

Σ𝑥 = total score of all aspects 

𝑁 = the total number of reviewers 

Converting the average score obtained into 

qualitative data with the ideal evaluation criteria to assess 

the output of the media [30]. 

Determine the overall quality with reference to the 

average score obtained with the ideal assessment criteria. 

3. RESULT AND DISCUSSION 

The results of the development research conducted 

consisted of two statistics, one on data on the process of 

media development and the other on data on the content 

of the media being produced. The product development 

process data is obtained from the process stages carried 

out in the development of this media media, namely the 

definition, the design stage, and the develop stage. Media 

quality data were obtained from the results of input and 

suggestions by reviewers, namely five chemistry 

teachers. The reviewers involved are teachers from five 

schools in the D I Yogyakarta area and understand 

technological developments in learning. The five 

teachers of chemistry are SMAN 7 Yogyakarta, SMAN 1 

Sleman, SMAN 2 Sleman, SMAS GAMA, and MAN 1 

Yogyakarta teachers. The reviewer teacher assessed the 

media based on 6 aspects as shown in Table 1. The data 

obtained were analyzed for each aspect and determined 

the quality category and ideal percentage for each aspect 

of the assessment as presented in Table 3.          
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 Media quality data, apart from being obtained from 

reviewer assessments, was also obtained from limited test 

results on twenty X grade students at SMAN 1 Minggir. 

The assessment questionnaire that was distributed to 

students consisted of only four aspects according to Table 

2. The results of students' responses to the four aspects 

during media trials can be seen in Table 4. 

Based on the results of the input given to aspects of 

the material contained in the media, the chemistry 

materials of Senior High School are in class X reviewed 

with the aspect of chemical literacy and adjusted to the 

basic competencies and learning objectives contained in 

the 2013 curriculum. Each question is in accordance with 

the scope of material including chemical concepts and 

theories. The indicators for each item are also consistent 

with chemical literacy goals, namely the ability to 

identify chemical concepts, to relate them to daily life, to 

respect the importance of chemical information and 

applications, and to be aware of the effect of chemistry 

on the social environment [31]. The questions are 

accompanied by a discussion that is in accordance with 

the scope of the material prepared and inputted in the 

media. 

 

Based on the results of the feedback given on the 

aspect of chemical literacy, it can be indicated that the 

problem formulated has conveyed chemical literacy. 

Chemical literacy here is further broken down into 

content and context. Chemical literacy questions were 

compiled totaling 40 items. The assessment for chemical 

literacy questions in this study was based on 3 indicators 

of aspects of scientific competence in PISA 2012, namely 

a) identifying scientific issues; b) explain scientific 

phenomena based on scientific knowledge; and c) use 

scientific evidence to draw conclusions [32]. The 

following is the distribution of chemical literacy 

questions published in the media according to 3 

indicators of aspects of scientific competence shown in 

Table 5 below. 

 

In the development of chemical literacy questions 

here, it has paid attention to the competencies needed, 

namely the question of being able to explain the 

phenomena of everyday life scientifically. One of the 

most important domains in chemical literacy [33] namely 

demanding high-level learning skills, so that it is 

described that someone with a chemical literacy is able 

to: a) identify scientific issues; b) explain scientific 

phenomena; c) Using scientific evidence, and d) 

evaluating the pros / cons of the debate. 

In the construction aspect, the feedback received 

shows that each set of multiple choice questions is 

appropriate, consisting of stem, answer options, answer 

keys, and distractors. In each question there is only 1 

correct answer; no question depends on another question; 

Table 3. Media quality assessment results by 

reviewers 

Revie

wer 

Aspect Criteria Σ 

I II III IV V VI 

A 20 15 15 14 15 19 98 

B 18 15 15 15 13 20 96 

C 19 14 14 14 13 18 92 

D 17 13 14 12 15 18 90 

E 16 12 14 15 15 19 91 

�̅� 18 13.8 14.4 14 14.2 18.8 93.2 

% 90 92 96 93 94.7 94 93.2 

Quality 

criteria 

Very 

good 

Very 

good 

Very 

good 

Very 

good 

Very 

good 

Very 

good 

Very 

good 

information: 

I : Material Aspects 

II : Aspects of Chemical Literacy 

III : Construction Aspects 

IV : Linguistic Aspects 

V : Visual Aspect 

VI : Aspects of Program Performance 

Table 4. The results of student media trials 

Score Aspect Criteria Σ 

I II III IV 

 18.05 8.7 13.25 18.25 58.2 

% 90.25 87 88 91.25 89.6 

Quality 

Criteria 

Very 

good 

Very 

good 

Very 

good 

Very 

good 

Very 

good 

information: 

I : Material Aspects and Problem Construction 

II : Linguistic Aspects 

III : Aspects of Visual Appearance 

IV : Program Performance Aspects 

Table 5. Analysis of items on aspects of scientific 

literacy competencies 

Competency Aspects Σ question 

Identify Scientific issues 6 

Explaining Scientific Phenomena 19 

Using Scientific Evidence 15 
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and some questions require more than one step 

completion. 

In the linguistic aspect based on the feedback 

provided, it can be indicated that the content presented is 

in accordance with the rules of Indonesian as stated in 

EYD. Every sentence used is well structured so that it can 

be communicative to its users, not multiple 

interpretations and easy to understand. Editors on each 

question have delivered chemical literacy and adjusted to 

the level of understanding of students. 

Based on the results of the feedback on the visual 

aspect, it can be identified that the media uses the android 

default font type and size which is dynamic. The media 

is equipped with various animated images and 

illustrations depicting the title and content of the material 

developed with Photoshop CS6 software. On the main 

menu, it contains four main menus, namely, the training 

menu, exams, help and info, as shown in Figure 2. The 

selection of the background color used is the blue color 

theme, where this color provides a better response to the 

visual aspect of the display. The suitability of the visual 

appearance can increase students' attention and cognitive 

ability [34]. 

 

Based on the feedback given on performance aspects 

the program is compatible, easy to use, reusable, and easy 

to install. Media navigation is very easy, unsafe and a 

user manual is provided. Media can certainly run well on 

all Android smartphones with at least version 4.03 

(jellybean). The use of this media is easy and can be used 

as a learning resource independently and simultaneously 

for testing with a client-server system using MySQL 

provided by XAMPP. Media has good practicality and 

mobility for the millennial era, this is considered as a 

perception that learning with a smartphone screen is 

easier and more interesting than other resources [35]. The 

final product of this media has a .apk extension and is 

easy to get, just download the application then install it 

on an Android smartphone or share it using email and 

social media facilities. Further research is needed for the 

final outcome of the developed media, namely by 

measuring the efficacy and efficiency of media usage in 

the field. 

4. CONCLUSION 

Based on the results and discussion obtained in this 

study, it can be concluded that (1) the media that has been 

created can be used as a tool for evaluating chemical 

literacy of class X students of high school with a 

percentage of the results of evaluation and feedback. 

provided by reviewers and high-level students. In other 

words, 93.4% and 86.31% (2) the appearance of android-

based media by teachers and students as an assessment of 

chemical literacy by class X high school students is very 

good. 

Several recommendations are made based on the 

study findings, including (1) further research on the 

efficacy of media use in assessing the chemical literacy 

of students is carried out. (2) Create and group further 

issues of chemical literacy in each sub-section of learning 

materials and ensure the level of complexity of the 

questions (3) Take steps to distribute android-based 

media to educators on a wider scale. 
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