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Abstract

This study aims to describe the appearance, analysis of the results of the validation test and ARTICLE HISTORY

the analysis of the results of the feasibility test of e-magazine environmental literacy oriented Received 25 December 2023
on the topic household waste. This study uses the DBR (Design Based Research) method Accepted 17 January 2024

through the preliminary stages (analysis and deepening of the material), design (initial product
manufacture), and development (validation test and feasibility test product). The resulting
product is an e-magazine environmental literacy oriented on household waste material entitled
"Household Waste Management". The validation test was carried out by three validators
consisting of material expert lecturers and media experts. The average value of rcount of the
validation test results for material, language and media display aspects is 0.87; 0.78; 0.89
which indicates that the e-magazine made is valid. Furthermore, a feasibility test was carried
out on 20 students consisting of 10 students of chemistry education who were taking courses
in waste management and treatment and 10 students outside of chemistry education who were
randomly selected. The average value of the feasibility test results from the aspect of material,
language and media display respectively is 97.00%, 97.50%; 95.00%. This shows that the e-
magzine environmental literacy oriented on the topic household waste that is made is declared
very feasible to be used as a learning medium.
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Introduction

Waste is an environmental problem that causes many negative impacts on life and can damage beauty. The
increasing population will affect the amount of waste produced, one of which is household waste (Sunarsih et al.,
2014). If waste is not managed properly, it will certainly have negative impacts, including environmental pollution and
health problems. However, if this waste can be managed well, it will provide benefits in terms of the environment,
health and economy (Sari et al., 2018).

Currently, public awareness of protecting and preserving the environment is still relatively low. Many of them do not
understand how to manage and utilize the waste produced (Hasibuan, 2016). Attitudes and behavior to protect and
preserve the environment must be instilled in the community as early as possible to prevent environmental pollution
(Wahyuningsih & Rohmah, 2017). Education is the right means to provide education about awareness of the
importance of protecting and preserving the environment (Hasibuan, 2016). Environmental literacy-oriented learning,
especially in subjects that are closely related to life and the environment, is deemed necessary to be applied to teaching
materials (Saribas et al., 2014). In the era of globalization, technological developments are very rapid, bringing
changes in aspects of life, including education (Hasian Floren et al., 2020).

Of course, this technological development must be utilized, one of which is the application of Android-based teaching
materials so that they can display material that is interesting and easily accessible to students via electronic devices
(Rahayu, 2018).

One of the Android-based learning media or teaching materials is an electronic magazine (e-magazine). Using e-
magazines as a learning medium, students can access learning flexibly, anytime and anywhere via smartphone or
laptop (Jung & Zhou, 2019). E-magazines can be an effective learning media that can increase students' interest and
motivation in learning, because e-magazines are equipped with packaging of learning materials in the form of pictures,
animations and videos which make the material more interesting and can support the content of the material in more
dept (Muhammad & Daniel, 2018). Apart from that, e-magazines can help users learn more efficiently (Ziden &
Khalid, 2014). So, with this feature, it is hoped that it can improve the quality of student learning and increase students'
environmental literacy.

Learning media in the form of e-magazines have been developed before, including research by Palennari et al. (2019)
which states that the use of flipcreator-based e-magazines has been proven to help make it easier for students to
understand lessons. Then research by Srikandi et al. (2020) stated that the use of e-magazines is suitable for use as a
learning medium, proven by an increase in students' interest in learning by 7.30%. Furthermore, research conducted
by Jariati & Yenti (2020) stated that learning media in the form of electronic magazines are very popular with students.
It is proven that learning media in the form of e-magazines is one of the effective learning media used during learning
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to help increase environmental literacy in students. Learning media in the form of e-magazines have been developed
before, including research by Palennari et al. (2019) which states that the use of flipcreator-based e-magazines has
been proven to help make it easier for students to understand lessons. Then research by Srikandi et al. (2020) stated
that the use of e-magazines is suitable for use as a learning medium, proven by an increase in students' interest in
learning by 7.30%. Furthermore, research conducted by Jariati & Yenti (2020) stated that learning media in the form
of electronic magazines are very popular with students. It is proven that learning media in the form of e-magazines is
one of the effective learning media used during learning to help increase environmental literacy in students.

Based on the description that has been presented, the innovation in this research is to create interesting chemistry
teaching materials in the form of an e-magazine by highlighting environmental literacy-oriented household waste
material that focuses on the management and processing of solid waste or household waste by collecting appropriate
references, then packaged in one platform, namely in the form of an electronic magazine or e-magazine. The e-
magazine contains several rubrics, each of which contains sub-themes from the e-magazine which contains the
contents of the discussion in the e-magazine which can make it easier for readers to study it. The discussion of this e-
magazine consists of five rubrics which include; problems and impacts of household waste, household waste
management regulations, types of household waste, principles of household waste management, and household waste
processing. Apart from that, this e-magazine presents material that is integrated with Islamic values so that it is hoped
that it can increase the body of knowledge while increasing the spirituality of readers. This e-magazine learning media
will be packaged with a visual design equipped with images and videos, using interactive and persuasive words so that
it is more interesting to read, and can be accessed online to be used as an effective independent learning resource.

The aim of this research is to describe the appearance, validation test results and feasibility test results of an
environmental literacy-oriented e-magazine on household waste material. Through this research, it is hoped that it will
become a useful, effective and very environmentally friendly learning media, as a concrete contribution in the field of
education and community empowerment in an effort to increase environmental literacy, especially regarding
household waste.

Research Method

This research was conducted using the DBR (Design Based Research) method. The DBR method is a design-based
research method that is based on technology and has two stages, namely analysis and design development (Herrington,
2007). The development procedure in this research adapted the 4-D model (four-D model). According to Thiagarajan
and Semmel, product development includes the define (preliminary), design (design), development (development) and
disseminate (dissemination) stages (Taruh & Mursalin, 2018). However, in this research it only reached the
development stage.

The define (preliminary) stage aims to determine and define needs in the learning process and collect various
information related to the product to be developed. The steps taken are to create a concept analysis, concept map,
discourse analysis, flowchart and storyboard. The design stage aims to design the e-magazine that will be developed.
This stage includes media selection, format selection, reference collection, instrument creation, and initial design
creation. Then the development stage aims to produce an e-magazine that has been revised based on input from the
validator.

The types of data in this research are qualitative and quantitative. Qualitative data was obtained from descriptions of
e-magazine product displays based on research instruments such as flowcharts and storyboards. Then quantitative data
is obtained from validation test questionnaires and product feasibility tests, based on the values given by validators
and respondents to the criteria presented. The types of data in this research are qualitative and quantitative. Qualitative
data was obtained from descriptions of e-magazine product displays based on research instruments such as flowcharts
and storyboards. Then quantitative data is obtained from validation test questionnaires and product feasibility tests,
based on the values given by validators and respondents to the criteria presented.

Research data sources consist of primary and secondary data sources. Primary data was obtained based on validation
test results and feasibility test results. The validation test was carried out by three validators who were material expert
lecturers and learning media expert lecturers. Meanwhile, the feasibility test was conducted on 20 respondents, namely
10 chemistry education students and 10 students outside chemistry education who were chosen randomly.

The data collection technique starts from the data analysis stage in the form of collecting teaching materials that will
be displayed in the e-magazine, then the design stage of making the e-magazine. Next, the e-magazine that has been
created is subjected to a validation test with the validator. After receiving improvements, a feasibility test was then
carried out on 20 respondents by attaching an e-magazine link that could be accessed online and an explanatory video
and e-magazine that had been created.

Qualitative data analysis was carried out by describing the stages of creation, content and appearance of the e-magazine
product created, as well as improvements made based on criticism and suggestions from validators and respondents in
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the feasibility test. Quantitative data analysis was carried out by analyzing the validation test results using a Likert
scale, then processing it to determine validity (calculated r value) and then comparing it with the set critical value of
0.30. The following is the formula for finding the feasibility value (r):

X

r =—

N.n
Information:
r = Feasibility value
X = Respondent's answer weight
N = Number of items
n = Number of respondents

If the value of each criterion item is <0.3 then the criterion item is declared valid. Conversely, if the r value of the
criterion item is > 0.3 then the criterion item is declared invalid (Achat-mendes et al., 2019). The feasibility value
(rcount) can be seen in Table 1 (Sugiyono, 2018).

Table 1. Interpretation of Feasibility Values

No Mark Predicate
1. 0-49 Very less
2. 50 - 59 Not enough
3. 60 — 69 Enough
4. 70-79 Good

5. 80100 Very good

The final stage is calculating the overall feasibility percentage of the product in the form of an e-magazine to determine
the suitability of the product as a learning medium. Data from the feasibility test were analyzed using the Guttman
scale to calculate the feasibility percentage using the following equation:

% Feasibility = % x 100%

Information: . n = total weight of respondents' answers, N = total number of respondents

The results of the data processing will be analyzed and used as a tool to determine the suitability of the
product that has been made. Interpretation of the feasibility of the products that have been made can be seen
in Table 2 (Subana & Rahadi, 2015).

Table 1. Interpretation of the Feasibility of Teaching Materials

No Percentage (%) Qualification
1. 90 -100 Very worthy

2. 80 -89 Worthy

3. 70-79 Decent enough
4. 60 — 69 Not worth it

5. <60 Not really worth it

Results and discussions
Environmental Literacy Oriented E-magazine Display on Household Waste Materials

The environmental literacy-oriented e-magazine display on household waste material was created to produce the final
product of e-magazine learning media entitled "Household Waste Management" in the form of a website link that can
be accessed online via electronic devices and consists of 73 pages. The content presented in the e-magazine contains
material on household waste, especially solid waste or household waste, which discusses five main topics, namely the
problems and impacts of household waste, Household waste management regulations, types of Household waste,
principles of waste management. Household, and Household waste processing. The following displays the cover, table
of contents, and one of the initial sections of the topic in the e-magazine:

The household waste material in the e-magazine contains environmental literacy components consisting of aspects of
knowledge, cognitive skills, attitudes and actions towards the environment. Each section of the e-magazine is adapted
to aspects of environmental literacy so that readers are able to discover concepts and improve aspects of environmental
literacy. The Figure 3 and 4 is one of the displays of an e-magazine which contains aspects of environmental literacy.
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Apart from being oriented towards environmental literacy, the e-magazine that was created also presents material that
is integrated with Islamic values so that it is hoped that it can increase the body of knowledge while increasing the
spirituality of readers. This can be seen in Figure 7. The content in each material in the e-magazine rubric is presented
in the form of text, images, graphics, tables, dialogues and videos which are packaged using interactive and persuasive
words so that they are more interesting to read. According to (Gilbert et al., 2018) it is necessary to use images, videos,
tables, graphs in transferring knowledge in order to understand chemical phenomena easily. So, by maximizing the
use of visualization in e-magazines, it will be easier for writers to convey information and direct readers to the concepts
presented (Thomas et al., 2018). This display can be seen in Figure 8 and 9.

After all the e-magazine content is created, the e-magazine design is then saved in PDF format. After that, the file is
converted into 3D by embedding the PDF file into an HTML page with the Flipbook Corporation application, so that
the e-magazine has a back-and-forth display and contains audio and video features and can be accessed online via
electronic devices. This process resulted in an initial product in the form of an e-magazine link with an environmental
literacy orientation on household waste material that was ready to be validated. The final appearance of the
environmental literacy-oriented e-magazine can be seen in Figure 9.
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Figure 9. Appearance of the front cover and contents of the e-magazine
Environmental Literacy Oriented E-Magazine Validation Test Results on Household Waste Materials

After the initial product has been created, validation tests are carried out. At this stage, a validation test of the initial
environmental literacy-oriented e-magazine product was carried out on household waste materials by three validators,
namely material expert lecturers and learning media experts. The function of this validation is to check the initial
quality of the e-magazine product that has been created. This is in accordance with the opinion of Kerres & Bedenlier
(2016) that the purpose of the validation process is to test the validity of the product that has been created.

At the validation stage, the assessment criteria are aspects of material content, language aspects and appearance
aspects. This aims to enable researchers to know more specifically the shortcomings of each aspect, so that the
improvement process is easier. The validation process is carried out offline and online by providing an assessment
questionnaire to the validator to fill out after seeing the initial product as a whole. The average r-calculation results for
each aspect of the environmental literacy-oriented e-magazine on household waste material can be seen in Table 1.
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Table 1. Average reount Validation Test

No. Rated aspect I'count Fcritical Results
1. Material aspect 0,87 0,3 Valid
2. Language aspect 0,78 0,3 Valid
3. Display aspect 0,89 0,3 Valid

In general, the results of the validation show an average value of more than 0.3 for each aspect, so that environmental
literacy-oriented e-magazine products on household waste materials can be declared valid. This is in accordance with
the statement of Sugiono (2013) which states that if the r value is more than 0.3 then the criteria item is declared valid.
Conversely, if the calculated r value is smaller than 0.3 then the criterion item is declared invalid.

Feasibility Test Results for Environmental Literacy-Oriented E-Magazines on Household Waste Materials

After the product is declared valid from various aspects, a feasibility test is then carried out. At this stage, product
feasibility testing is carried out on a small scale on respondents selected based on considerations (purposive sampling).
Respondents consisted of 20 people, namely 10 chemistry education students who had taken courses in waste
management and processing courses and 10 students outside chemistry education who were chosen randomly. The
purpose of the feasibility test for chemistry education students is to determine the feasibility of an environmental
literacy-oriented e-magazine on household waste material that has been created as a learning medium or learning
resource in chemistry education. The purpose of the feasibility test for students outside the chemistry education study
program is to determine the feasibility of an e-magazine created so that it can be used as a learning resource for the
general public.

The feasibility test is carried out by providing a feasibility test questionnaire by attaching an e-magazine link that can
be accessed online and an explanatory video and e-magazine created to respondents with the aim of obtaining
responses in the form of assessments and suggestions for improvement, including aspects of the presentation of
material content, language and appearance.

In full, the average percentage of each aspect of the environmental literacy-oriented e-magazine on household waste
material can be seen in the Table 2.

Table 2. The average percentage of each aspect of the environmental literacy-oriented e-magazine on household waste
material

No. Rated aspect Average percentage Interpretation
1. Material aspect 97,00% Very worthy
2. Language aspect 97,50% Very worthy
3. Display aspect 95,00% Very worthy

Total Percentage Average 96,50% Very worthy

The overall feasibility test results have an average percentage of 96.50%. So, the environmental literacy-oriented e-
magazine on household waste material is included in the very appropriate category from the aspect of appearance, so
that the e-magazine is ready to be used as a learning medium to support chemistry learning and for society in general.

Based on the results of the validation and feasibility tests, the environmental literacy-oriented e-magazine on
household waste material created is valid and very suitable for use as a chemistry learning medium or learning resource
for the general public, with the aim of every reader being able to manage and process household waste. in everyday
life so as to increase environmental literacy. However, further development can be carried out to perfect and correct
the shortcomings of the e-magazine created to then be applied in the environmental chemistry learning process for
students and the community.

Conclusion

The appearance of the e-magazine consists of the front cover, e-magazine description, introduction, 5 e-magazine
rubrics (problems and impacts of household waste, household waste regulations, types of household waste, principles
of household waste management, and household waste processing), bibliography, author profile, and back cover. The
appearance of the e-magazine is packaged with a visual design equipped with images and videos, using interactive
and persuasive words, so that it is more interesting to read and can be accessed online so that it can be used as an
effective independent learning resource. The results of the environmental literacy-oriented e-magazine validation test
on household waste material have an average value of 0.87 for the material, language and media appearance aspects,
respectively; 0.78; 0.89. Based on these results, the e-magazine oriented towards environmental literacy on household
waste material that was created was declared valid, because the calculated r value was greater than the critical value,
namely 0.3. The results of the environmental literacy-oriented e-magazine feasibility test on household waste material
in the material presentation aspect obtained a percentage of 97.00%, in the language aspect the percentage obtained
was 97.50% and in the appearance aspect the percentage obtained was 95.00%. So, it can be seen that the e-magazine
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oriented towards environmental literacy based on household waste material has been declared very suitable for use as
a learning medium.
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