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Abstract 

Innovation in teaching materials used in online learning is very urgent based on students’ needs. This 
study aims to measure the effectiveness of contextual research-based teaching materials to improve 
students’ learning independence and concept mastery of acid-base solution properties. The research 
method is Research and Development, referring to Borg and Gall. The research subjects were 60 
students and 7 science teachers who have used teaching materials based on contextual research 
findings. The data collection technique in this study is a test that aims to determine the concept 
mastery and a questionnaire to measure students’ learning independence. Based on the results of the 
study, it is known that the average percentage of student learning independence is 78% (Good 
category). Besides, an average value of 73.83 is obtained with an N-Gain of 64% (Medium category). 
The use of contextual research-based teaching materials can increase learning independence in 
terms of information search and concept mastery of acid-base solution properties. 
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1. Introduction  

In early 2020 the World Health Organization announced the COVID-19 pandemic, 
which started in Wuhan, China. This ultimately has an impact on all aspects of human life, 
including educational aspects. Learning, which is always done face-to-face, suddenly has to 
be stopped and has to switch online (Yates et al., 2020; Fung & Lam, 2020; Starkey et al., 
2020). This is, of course, for the safety and security of students, parents, and teachers from 
the possibility of being exposed to this deadly virus. This learning change creates various 
problems, both the emergence of difficulties in understanding abstract concepts and low 
student learning independence. The difficulties in understanding abstract concepts can 
cause many mis-conception about science that will influence the quality of the students’ life. 
In the other hand, the learning independence will affect the achievement of students’ online 
learning in concept mastery.  

The use of online learning media certainly requires the right technology by utilizing 
internet facilities (Broadbent & Fuller, 2018; Martin & Betrus, 2019). Android-based 
smartphones can be used as an alternative that can be selected as online learning media. 
Online learning is inseparable from the use of Android-based smartphones and social media, 
which are very attached to every human activity (Martin & Betrus, 2019; Bahri et al.,  2020).    
Online learning allows students, including shy students, to be more comfortable learning 
according to time and place, with easy access to media such as websites, virtual classes, 
collaboration through social media via their mobile devices (Khamparia & Pandey, 2019; 
Yates et al., 2020). This can be facilitated by selecting the correct application, such as Office 
365, to provide interactive online learning. Microsoft Sway, which provides a more dynamic 
and interactive display than Microsoft PowerPoint, can be used as an alternative learning 
media (Wihartanti & Wibawa, 2017). This technology can facilitate students in obtaining 
teaching materials based on contextual research more enjoyably, according to students’ 
characteristics. 
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The characteristics of junior high school students include adolescents who have a 
very active character in using digital technology (Sulistiyarini & Sabirin, 2020). The problem 
that arises for students is the low ability to check the validity, credibility, and quality of various 
information sources available on the internet (Lai et al., 2018). Introduction to information 
sourced from contextual research is essential to be given to junior high school students to 
develop skills in decision making, especially in solving problems that arise in the daily lives of 
individuals. The concept of the properties of acid-base solutions is abstract, so it requires a 
special presentation. One of them is providing teaching materials based on contextual 
research related to various aspects such as types of food and beverages, health, and the 
environment (Paristiowati et al., 2019). This is the urgency of developing student learning 
independence in terms of information retrieval through the provision of contextual research-
based teaching materials.  

Previous studies on learning acid-base solutions were carried out using the scientific 
literacy approach (El Islami et al., 2016), learning cycle 5E (Cetin & Geban, 2017), STEAM 
(Apriliana et al., 2018), discovery learning (Setiadi & Zainul, 2019) and problem-solving 
(Rasmawan, 2020).  As for making teaching materials on the concept of existing acid-base 
properties, using Microsoft PowerPoint (Kazanidis & Valsamidis, 2019), virtual lab (Muchson 
et al., 2018), e-module (Setiadi & Zainul, 2019), Microsoft Sway (Harefa et al., 2019), to the 
android application (Eliyawati et al., 2020). Research on independent learning shows 
students who have clear learning goals, self-confidence, learning without helps of others, and 
a positive correlation with academic success in distance learning (Pardo et al., 2017; Rodiah 
et al., 2020). Students who have independence in actively seeking learning resources also 
have higher learning achievement (So et al., 2019). One of the limitations in previous studies 
is that it focuses too much on the metacognitive aspects of learning independence (Hartley et 
al., 2020) but has not yet explored the skills aspect in seeking information on learning 
resources. Based on the problems faced during this pandemic, it is crucial to carry out a 
learning innovation by the teacher to produce online learning effectively and efficiently. 

The research objective is to measure student learning independence using contextual 
research-based teaching materials and concept mastery of acid-base solution properties. 
Independence learning in this study means students seek and use learning resources 
essential to do during online learning. For this reason, this study investigates the 
effectiveness of the use of contextual research-based teaching materials on student learning 
independence, especially in the aspect of searching for information sources via the internet 
and the extent to which students master the concept of acid-base solution properties. This 
study's results are online learning innovations for teachers to develop teaching materials 
based on contextual research using Microsoft Sway software that can be accessed easily via 
any device smartphone Android.  

 

2. Method 

This study was a Research and Development study (RnD) (Gall and Borg (2003). The 
research stages include three stages, which consist of 1) Preliminary study by conducting a 
pretest on the properties of acid-base solutions; 2) Development of contextual-based 
teaching materials; 3) Validation of teaching materials using Android. This research was 
conducted at SMPN in Bogor City towards 60 students taken through the purposive sampling 
technique. The research location selection is based on the school's location, which is in the 
middle of the city and very close to shopping centers such as malls and traditional markets. 
The research was conducted during the online learning period, which was the impact of the 
COVID-19 pandemic. This affects the characteristics of junior high school students who are 
accustomed to buying various snacks such as snacks and soft drinks. Students’ parents who 
are busy working often provide soft drinks as a refreshment without paying attention to long-
term health effects. The variables determined in this study include the independent variables, 
namely the contextual-based acid-based solution teaching material, while the dependent 
variable is the level of independent learning and student learning outcomes. This R&D stage 
is limited to the media development stage with limited trials, using a one-group pretest-
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posttest design. 
In the first stage, a preliminary study was carried out. It consists of conducting a field 

survey, studying literature, and preparing for making teaching materials based on contextual 
research. The field survey was carried out following the health protocol during a pandemic so 
that it was carried out online through the Google Form application. This application link is 
given to 40 science teachers at the destination school via WhatsApp to be forwarded to 200 
students via the WhatsApp Group for Science subjects. The survey's target was junior high 
school class VII first semester students who had not received material on the properties of 
acid-base solutions. Things that were surveyed were the extent to which the participant’s 
level of independence in implementing online learning, how participants obtained information 
to fulfill assignments given by the teacher, and how participants understood the concept of 
science with online learning methods. In the field survey, a pretest was also carried out in 
multiple choices regarding acid-base solutions' properties as many as ten questions based 
on contextual research. Further, data processing is carried out through the use of the IBM 
SPSS version 26.0 application. 

The second stage begins with developing contextual research-based teaching 
materials reviewed by material experts, followed by a review by seven science teachers. The 
posttest will be held after students are given teaching materials based on contextual 
research.  The posttest consists of ten multiple-choice questions regarding the material of 
acid-based solution properties based on contextual research, both related to health and the 
environment. Contextual-based questions include the effect of consuming soft drinks, the use 
of baking soda as first aid for poisonous bee stings, and the effects of air pollution on the 
intensity of acid rain. The questionnaire test contains 20 questions about student learning 
independence and 5 points of assessment on contextual research-based teaching materials. 
A Likert scale with a score of 1-4 is used in the questionnaire assessment, while the 
assessment of the use of teaching materials uses the numbers 0 (none) and 1 (occur). The 
pretest, posttest, and questionnaire questions have passed the validity test, and all the 
questions gave have been valid and reliable.   

The results of the pretest and posttest are then calculated for normality first to find out 
that the data is normally distributed through the Kolmogorov Smirnov test with SPSS version 
26.0. The data will be considered normally distributed at a value of α = 0.05 if it meets the 
requirements of the Asymp. Sig value (2 tailed) >0.05. If the value is normally distributed, 
then be followed by paired sample t-test. Conversely, if the value is not normally distributed, 
the Wilcoxon non-parametric test type must be applied (George & Mallery, 2018). A sample 
t-test is conducted to determine the significant difference between the pretest and posttest 
results. This test is used for paired data and processed using SPSS version 26. Decision-
making is based on obtaining the Sig. Value (2-tailed) p <0.05, which indicates a significant 
difference between the pretest and posttest results. If the Sig. Value (2-tailed) is p> 0.05, so 
there is no significant difference in the study. After the data is declared normally distributed, 
the N-Gain test.The effectiveness of using teaching materials based on contextual research 
can be seen from the increase between the pretest and posttest scores through the N-Gain 
value. Teaching materials based on contextual research are declared effective if the N-Gain 
value is ≥0.3 or falls into the medium or high category.  
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3. Result and Discussion 

Results 
 

 

Figure 1. Contextual Research-Based 
Materials 

 

Figure 2. Android Display 

 
The development of contextual research-based teaching materials on Acid-Base 

Solution material has gone through various validation processes by both experts and 
teachers. This material was created via Microsoft Sway, and links are provided to validators 
and students via Google Forms. Contextual research-based material from various national 
and international journals included in the acid-based solution teaching material (Figure 1). 
The display on an Android device can be seen as shown in Figure 2. Specifications for 
contextual research-based teaching materials using Android compared to other printed 
teaching materials are in Table 1. Microsoft Sway is very easy to use and has an attractive 
visual appearance to support interactive online learning. 

 
Table 1. Comparison of Contextual Research-Based Teaching Material Specifications 

Aspect 
Contextual Research-Based 

Teaching Material 
Printed Teaching Material 

Material 
Derived from contextual research 
findings from national and 
international journals 

Materials are not contextual and 
less relevant 

Display Interesting and interactive less attractive and not interactive 

Learning 
orientation 

Encouraging students’ 
independence in the search for 
information sources 

Still relying on teacher guidance 

Flexibility Very flexible, easy to carry Less flexible, heavy to carry 

Audio Visual 
More attractive because it can be 
equipped with audio and video in 
one presentation 

Less attractive, can only be 
equipped with illustration images 

Evaluation 
More efficient for teachers 
because it can know the results of 
student evaluations directly 

The teacher cannot know the 
results of student work directly 

The risk of 
COVID-19 

transmission 

very low because it is easy to 
share with students via a link 
without having to face to face 

High risk because it needs to do 
a face-to-face meeting or 
expedition delivery 

 
As for the final evaluation, it can be made through the Google Form application, or 

Microsoft Form, where the link is embedded into the teaching material, so that students can 
immediately know the results after completing all the questions. Validation carried out by 
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experts (lecturers) and teachers of Android-based teaching materials includes three aspects, 
namely language and legibility, material, and presentation aspects. The results can be seen 
in Figure 3. 

 

 
 
Figure 3.  Validation Results of Android-Based Teaching Materials by Experts and Teachers 

 
Figure 3 shows the validity of teaching materials by two experts (lecturers), achieving 

the highest score of 93% in the aspects of language and legibility, 88% in the presentation 
aspect, and 86% in the material aspect. The validation carried out by seven teachers showed 
maximum results in language and readability, and presentation, namely 93%, but in the 
material aspect, the score was 86%. This is possible because the display of contextual 
research-based teaching materials is still something new for junior high school teachers so 
that further exploration is needed regarding the results of scientific research following junior 
high school science material. 

The use of contextual research-based teaching materials that use Android as an 
online learning medium has benefited both teachers and students. This is known by analyzing 
teacher and students' responses to the acid-base solution teaching materials in Figure 4. 

 

 
 
Figure 4. Students and Teachers’ Responses to the Use of Contextual Research-Based 

Teaching Materials 
 

The percentage of student acceptance of the use of contextual-based teaching 
materials shows that the highest percentage of 98.3% is in the aspect of ease of use, and 
98.3% of students agree that contextual research-based teaching materials using Android are 
one of the best alternatives to learning during a pandemic. Meanwhile, 92.9% of teachers 
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consider this teaching material easy to use, and 89.3% have used teaching materials using 
Android to facilitate students’ learning online apart from WhatsApp.  

The use of contextual research-based teaching materials using Android is considered 
by 96.7% of students and 94.6% of teachers that it can improve thinking skills through 
provision material in the form of articles relevant to everyday life, followed by giving ten 
multiple-choice questions with High-Order Thinking Skill oriented. Besides, 95% of students 
consider the teaching material using Microsoft Sway to be engaging with an interactive visual 
display so that online learning during the pandemic period becomes more accessible and 
more fun. Teaching materials based on contextual research can also develop independent 
learning, especially in terms of information retrieval, as recognized by 95% of students and 
91.1% of teachers 

 Based on research on 25 male respondents and 35 female respondents, it was found 
that the posttest scores showed an increase in the average score compared to the pretest 
scores (Figure 5). 

 

 
 

Figure 5. Comparison of the Average Scores Between the Pretest and Posttest 
 

The data analysis process was then followed by the Kolmogorov Smirnov normality 
test using SPSS version 26.0 and the Asymp value obtained Sig. (2-tailed) of 0.000 <0.05, so 
it can be concluded that the data are not normally distributed. Furthermore, the Wilcoxon test 
was carried out and resulted in a value of 0.000 <0.05, which means that there was a 
significant difference between the pretest and posttest assessments. It means that this 
teaching material is very significant in improving students’ concept mastery. 

Furthermore, an analysis of the research data has been carried out through 
calculating the average score, which is then calculated the percentage classically, then from 
the calculation, it turns out that the average value of N Gain is 0.66 (Table 4). The acquisition 
of N Gain belongs to the medium category which refers to Hake (1999).   

 
Table 4. Comparison of Teaching Material Specifications Based on Contextual Research 

Data Pre-test Post-test 

Number of respondents 60 60 
Minimum score 0 50 

Maximum score 70 100 

Average score 31,67 73,83 
N-Gain percentage 64% Medium category 

 
Discussion 

The development of self-regulated learning can be identified through various 
indicators, and this study is limited to five indicators adapted from Schunk (2011), namely 
intrinsic motivation, information seeking, self-efficacy, self-evaluation, and self-regulation. 
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The indicator of the ability to search for information using an Android device reaches the 
highest percentage, namely 79.6% in Information Seeking. The results of the review of 
contextual research findings are then followed up through self-evaluation activities. The 
ability of students to do self-evaluation is the second-highest score with a percentage of 
79%. Self-efficacy of students reached a percentage of 77.8%, which indicates the fact that 
students are more confident in completing assignments without the help of others through 
using contextual research-based teaching materials. The respondents’ learning 
independence (self-regulation) is in a good category with a value of 77.7%, which means that 
students already have good learning independence by using teaching materials based on 
contextual research. Students’ motivation to learn is in a good category (76.9%), with the 
condition that students are quite enthusiastic about learning even though during the 
pandemic.  

There are facts in the field that some teachers are still dominant in the use of 
WhatsApp social media as a learning tool during the pandemic. The ease of use of android-
based applications has provided benefits for teachers to provide material and questions that 
challenge students in solving problems (Liliarti & Kuswanto, 2018; Giyanto et al., 2020).  
Contextual research-based questions can also be presented in a more attractive, interactive, 
and more accessible manner through using Microsoft Sway. The existence of contextual 
research-based articles with video views can stimulate students to be skilled in higher-order 
thinking (Danjou, 2020). Independent learning in finding various sources of information will 
also encourage students to undergo learning activities with their awareness so that it has a 
positive impact on learning outcomes. Online learning using contextual research-based 
teaching materials from various national and international journals can increase concept 
mastery of acid-based solution properties. 

Teaching materials based on contextual research on the concept of the acid-base 
solution properties are provided through the provision of articles on the negative effects of 
consuming soft drinks (Skinner et al., 2015; Adams et al., 2020), the use of baking soda as 
one of the first aid when experiencing bee stings (Quade et al., 2021), as well as the effect of 
acid rain on organism life (Zhang et al., 2020) and resistance of building materials 
(Smolakova & Estokova, 2020). The use of various references from Google Scholar will open 
students’ insights and stimulate curiosity about various scientific research according to their 
learning needs (Rafika et al., 2017). This will develop students’ learning independence in 
obtaining information through various relevant sources. This research also provides stimulus 
through videos, articles, and image presentations that can encourage thinking skills and 
student learning independence (Martin & Betrus, 2019; Siahaan et al., 2020). The addition of 
a YouTube video embedded in teaching materials based on contextual research on forming 
acid rain can raise awareness about the importance of reducing carbon emissions, thereby 
having a positive impact on the environment 

The indicator of the ability to search for information using an Android device reaches 
the highest percentage, namely Information Seeking, which indicates that online learning in 
the pandemic era is the easiest to find information through an android device (Bahri et al., 
2020). Self-Evaluation which indicates the fact that with contextual research-based teaching 
materials, students can more easily do self-evaluation and get feedback on scores quickly. 
This will also accelerate the improvement process as a result of the independent evaluation 
process. Giving questions via Google Form embedded in Microsoft Sway is proven to 
facilitate the assessment of cognitive and affective aspects. The use of Android makes 
students more challenged in solving evaluation questions, according to their respective 
learning speeds (Habibi et al., 2018). The series of assignments given by the teacher, such 
as Student Activity Sheets, must be adjusted to the abilities of students both independently 
and in groups (Yessi et al., 2019; Pratama, et al., 2019). Students' success in solving these 
questions will foster self-confidence because they have completed the whole learning well.  

Self-efficacy indicator is influenced by the preparation of teaching materials that are 
tailored to students' abilities and characteristics. The teacher must anticipate the pandemic 
situation that does not allow students to work in groups by providing assignments that can be 
completed independently. When students can complete well, their self-efficacy will grow to 
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face other tasks to form self-regulation in learning. Students believe that an Android-based 
smartphone is a beneficial tool for individual success (Hendikawati et al., 2019). The making 
of Android-based teaching materials by teachers has proven to support the effectiveness of 
online learning (Hartley et al., 2020). This is, of course, a challenge for teachers to continue 
to develop teaching materials based on contextual research that can motivate students to 
continue learning independently during the pandemic.  

The use of contextual research-based media using Android turned out to be more 
attractive to students’ interest and attention to abstract material so that it has a positive 
impact on the mastery of science concepts (Bahri et al., 2020). Choosing the suitable 
learning method and strategy must also be considered because it will affect the students’ 
concept mastery (Firmayanto, 2020). In efforts to encourage learning motivation, teachers 
must provide clear instructional goals so that students can determine learning strategies to 
achieve goals (Bovermann & Bastiaens, 2020). Students who feel happy learning using 
contextual-based teaching materials will be more motivated to learn new things and are 
challenged to complete all given tasks. Students generally use search engines like Google, 
as described in previous studies (Özdener, 2018; Hendikawati et al., 2019). Teachers have a 
significant role in guiding students to independently evaluate the reliability of authors, 
sources of information, and scientific evidence. This scientific source of information can be 
obtained by providing teaching materials based on contextual research where students are 
introduced to digging various scientific facts. 

 

4. Conclusions and Suggestions  

Students with good learning independence can apply learning strategies, self-
efficacy, learning motivation, evaluate their abilities, and search for information 
independently. The use of contextual research-based teaching materials using Microsoft 
Sway software which can be accessed via Android devices, is proven, from this research, to 
effectively improve the concept mastery of acid-base solution properties and student learning 
independence, especially in searching for information sources during this pandemic. As 
suggestion, teacher innovations in making contextual research-based teaching materials 
presented with an Android, still need more explored using any other digital software to 
maintain this effective student’s learning activities. 
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