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student responses were also measured against the Electronic Supplement on Water
Pollution Equipment. The method employed in this study is R&D with the ADDIE
model. Research data were collected through speaker and student interviews, due
diligence questionnaires and student response questionnaires. The results of the
feasibility test conducted by the expert validator on the Electronic Supplementary
Book on Water Pollution Material show that the feasibility test for material,
language and graphics is 1.00 with a very high validity category. The results of
student responses to the Electronic Supplement Book on Water Pollution Material
in the limited trial produced a percentage of 86% in the very good category and
field trials produced a percentage of 93%.
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INTRODUCTION

Environmental problems are one of the main topics that require serious attention related to
environmental care attitudes for the sustainability of environmental preservation. Along with
the development of the current era, nature has undergone many changes. These natural
changes ultimately affect the occurrence of environmental problems. The events that occur
are environmental problems as part of a natural process, which is a natural problem. This
natural process that occurs does not cause significant consequences for the environmental
order itself. However, environmental problems cannot be said to be problems that naturally
occur, if there are significant causal factors for events that occur in the environment as a
result of human activity itself (Nina, 2015). One of them is the human lifestyle, which is in
line with the increasing number of population growth, making various human activities as an
effort to meet the needs of life, often ignoring environmental sustainability, which tends to
only consider aspects of economic benefits in various fields (Sitorus et al., 2022). The
development of cultural aspects as well as the development of the era in human life, is able to
change the character and perspective of humans as the main factor that is more precisely
related to environmental problems. The occurrence of environmental imbalances that cause
environmental damage and pollution is a result of environmental problems.
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Based on the Government Regulation of the Republic of Indonesia Number 22 of 2021
concerning the Implementation of Environmental Protection and Management, it is explained
that environmental management and protection are systematic and integrated efforts made to
preserve environmental functions and prevent environmental pollution and damage. Humans
and the environment, in which there is a reciprocal relationship. Humans affect their
environment and vice versa, humans are influenced by their environment. The environment is
not only a resource that must be exploited but also a place to live that requires harmony
between humans and the environment (Sastrawijaya, 2009).

Pollution is a condition that causes changes due to human activities by entering substances
into an environment in concentrations such that the environment does not function as before
and has an impact on health, welfare and biosafety (Erwin, 2008). Changes caused by
environmental damage in the form of direct or indirect changes such as to the physical,
chemical and/or biological characteristics of the environment so that they exceed the standard
criteria for environmental damage. The environmental capacity of water reflects the
transformation, migration and accumulation of pollutants in water and reflects the maximum
limit of pollutants that a body of water can hold under certain environmental target value
limits. It is also the basis for formulating quality standards for pollutant disposal and
environmental standards (Li et al., 2022). One form of pollution caused by humans is through
the activities of the textile industry. Contaminated environment due to waste disposal is a
serious threat to health and the wider environment. It was not only direct contamination that
resulted in the death of this lifeline, but also the combined effects of urbanization and
industrialization (Faroque & South, 2021).

Textile industry activities are found in various regions of Indonesia, one of which is in the
area of West Kalimantan, Sambas Regency, Sumber Harapan Village, the people of
Kampung Seberang, namely in the form of a woven fabric industry. Based on the information
from the local community, the village was nicknamed the weaving tourism village. This is
because, weaving craftsmen are the average profession of the village community which has
been carried out for generations. Of course, this community activity is very good to continue
to be preserved in order to introduce the uniqueness, culture, traditions of an area (Damayanti
et al., 2013). However, through interviews conducted by researchers with one of the woven
craftsmen, generally in the process of making woven woven fabrics, they still use synthetic
dyes, this is in line with research conducted by (Muflihati et al., 2019).

The use of synthetic dyes is based on the relatively cheap price, long lasting, easy to obtain,
and easy to use compared to natural dyes. However, there are negative impacts resulting from
the use of these synthetic dyes, in the form of waste produced that is still colored and difficult
to degrade (Sari & Damayanti, 2020). Based on preliminary studies conducted by
researchers, it was found that the waste from the process of making woven cloth did not go
through processing beforehand, but was directly disposed of into the surrounding
environment, namely the ditches and sometimes the Sambas River. Disposal of dye waste and
the washing process of tie threads requires quite a lot of water, so that the colors produced are
good and do not fade. The ditch which is the place where dye waste is disposed of is very
close to where the weavers live, as well as the Sambas River which is used for people's daily
activities, such as washing, bathing, and so on. This shows the lack of public concern for the
surrounding environment, which if it continues to be carried out will have a negative impact
on various aspects of life.

The act of polluting the environment is tantamount to killing the environment itself so that
countermeasures are needed to prevent damage to the surrounding natural environment and to
develop efforts to repair the natural damage that has already occurred. Related to the lack of
environmental care character possessed by the community, it takes an inculcation of an
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environmental caring character. Individuals with character are needed in facing the 21st
century (Zulfa & Haryanto, 2021). Environmental education plays a role in socializing and
teaching responsible behavior towards the surrounding environment starting at an early age
(Schelly et al., 2012). Education and understanding provided regarding the importance of
caring for the environment will create awareness and shape environmental care behavior and
need to be based on correct knowledge of science (Safrina Junita, 2018). In addition,
education also plays a role in producing a generation that has a skilled attitude in solving
problems in everyday life, especially in phenomena that occur and involve the environment
(Fauziah et al., 2016). Insight and knowledge also play an important role in efforts to
scientifically explain and find solutions to overcome environmental problems in society,
especially among students.

Based on the results of interviews conducted by researchers with one lecturer in
Environmental Chemistry FKIP UNTAN, it was found that the teaching materials used did
not connect learning with the existing environment and tended to be more general in nature,
and the teaching materials used were limited to data related to pollution which are not
specific to the identification of sources, effects, or ways to overcome them. In addition, the
researcher also conducted indirect interviews with three Chemistry students at FKIP UNTAN
who had taken the course, so that information was obtained that the use of teaching materials
had an effect on students' interest in learning, namely the teaching materials used were in the
form of Power Point which tended to be limited and contains only important points as a
result, does not summarize all the material as a whole and has never used teaching materials
based on real problems. This results in a lack of student interest in exploring the material
which is the basic cause of the lack of knowledge possessed (Kanapathy et al., 2022).

Based on these conditions, it can be concluded that there is a need for additional teaching
materials that support student needs, especially in environmental chemistry courses on water
pollution material. The process of learning activities can not be separated from the means and
learning tools called teaching materials. Basically, in the learning process in higher education
lectures, students are required to have independent efforts. The lecture process like this is
what distinguishes student and student learning patterns, where the lecturer is only a mediator
and facilitator (Hartono & Noto, 2017). Students as intellectuals must have a good reading
culture so that knowledge can easily be mastered. Therefore, students need more information
in order to awaken their potential. According to Akbar (2017) the development of
information technology requires student awareness of the importance of literacy. The facts
that happened in Indonesia based on the latest January 2020 data, UNESCO stated that
Indonesia ranks second from the bottom in terms of world literacy, this means that people's
interest in reading is very low. According to UNESCO data, the reading interest of the
Indonesian people is only 0.001%. As stated in the semester learning plan, there are expected
final outcomes in learning, one of which students can explain the types, influences, sources,
and solutions in dealing with water pollution based on existing problems. The selection of
teaching materials influences literacy skills by relating them to everyday life making concepts
easier to understand (Raharjo et al., 2017). So we need a solution that can be used to achieve
this.

Additional teaching materials in the form of electronic supplements are a solution that can be
given to students. Electronic supplement is an additional book that aims to enrich and
improve mastery of science and technology and skills (Suherli, 2008). Regulation of the
Minister of National Education of the Republic of Indonesia Number 11 of 2005 article 1
explains that textbooks are included in textbooks which can be divided into several types,
namely basic textbooks, complementary textbooks, reading books and source books. The
material obtained at tertiary institutions is not limited to the main books. Therefore,
complementary books in the form of supplementary books (enrichment books) which contain
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material by linking concrete problems related to water pollution are needed to support the
learning process. This electronic supplement is compiled by raising real problems regarding
water pollution that occurs directly in Sambas Regency so that it brings students closer to
their environment by connecting related material that is adjusted to the final results to be
achieved. Students who are demanded need to have broad insight and knowledge, especially
in dealing with problems in society, so they can obtain information to create a caring
character for the environment and find solutions related to these problems that can be applied
in social life. There needs to be a strategy to increase the emergence of critical thinking skills,
creative thinking and science process skills (Khery et al., 2015).

In the midst of the rapid development of technology, especially in the world of education
today, the use of technology is seen as very supportive in efforts to improve the quality of
learning (Budiman, 2017). The use of information technology is designed in such a way as to
make the implementation of learning effective and can achieve learning objectives (Azizah et
al., 2017). In addition, students are closer to technology so that the use of electronic teaching
materials is efficient in supporting learning which makes it easier for students to access it
accompanied by applicable examples so that it is easy to understand. This electronic
supplement will later be developed using the Flip PDF Professional application with a more
attractive display design.

METHOD

The research conducted is a type of development research (R&D). The development model
applied is the ADDIE model, consisting of five stages, namely analyze, design, development,
implementation, and evaluation (Branch, 2009). In this study, the implementation stage was
not carried out due to limited time and costs, so this research only focused on the level of
feasibility and student response. In this research learning teaching materials were developed
in the form of Electronic Supplement Books on Pollution Materials for students.

The Electronic Supplement Book on Water Pollution is a product developed by researchers.
The product then passed the due diligence stage by six expert lecturers including two content
aspect experts, two language aspect experts, and two graphic aspect experts. The technique
used in data collection was in the form of direct communication techniques through
interviews while the indirect communication techniques used instruments in the form of due
diligence questionnaires and student response questionnaires. The due diligence sheet used is
based on the Badan Standar Pendidikan Nasional (BSNP). The feasibility test in this study
used a Likert scale with four rating scales, namely a score of 4 (very feasible), a score of 3
(decent), a score of 2 (less feasible), and a score of 1 (very inappropriate). Result data were
analyzed qualitatively and quantitatively. Analysis of feasibility results data and feasibility
calculations refers to Gregory (2015) in Table 1 and is analyzed using equation (1).

Tabel 1. Matriks Gregory

Appraiser 1
Less relevant Very relevant
(score 1-2) (score 3-4)
Less relevant
. (score 1-2) (A) (®)
Appraiser 2
Very relevant ©) D)
(score 3-4)
(Source: Gregory, 2015)
Content validity = ( b ) 1
onenva11ty-A+B+C+D (D
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There are:

A : The two raters disagreed

B - Rater 1 agrees, rater 2 disagrees

C . Assessor 1 disagrees, assessor 2 agrees
D : Both raters agreed

Determination of eligibility criteria for electronic supplement books on water pollution
material according to the validator can be seen in Table 2.

Table 2. Criteria for The Eligibility of Electronic Supplementary Books Based On The
Results of The Gregory Matrix Tabulation

No. Koefisien Validitas
1. 0,8-1,00 Sangat tinggi
2. 0,6-0,79 Tinggi
3. 0,4-0,59 Sedang
4, 0,2-0,39 Rendah
5. 0-0,19 Sangat rendah

(Source: Agung, 2014)

After the feasibility test by experts and revisions are carried out, the next stage is the student
response test. The samples used were 5th and 7th semester students of Chemistry Education
FKIP UNTAN who had taken environmental courses. The sampling technique used was a
random sampling technique. Student response questionnaires in this study used a Likert scale
with four rating scales, namely a score of 4 (strongly agree), a score of 3 (agree), a score of 2
(disagree), and a score of 1 (strongly disagree) for each positive and negative statement. The
response test was carried out twice, namely a limited scale trial with 14 student respondents
and an extended scale trial with 30 student respondents. Student response criteria for each
statement can be seen in table 3.

Table 3. Student Response Criteria for Each Statement

Category Positive Statement Negative Statement
SS 4 1
S 3 2
TS 2 3
STS 1 4

(Source: Riduwan, 2016)

Data analysis of student response test results refers to Riduwan (2016) by calculating the total
score for each statement and the percentage of total responses using equations (2) and (3).

P = 2X X 100 2
There are:
P : Percentage of score acquisition

> X :The total score obtained for each statement
Y Xi :Maximum total score

P
Protar = <ZT> (3)
While:

P : Percentage of total responses
2. X :Total percentage of score acquisition
> Xi :Number of statements
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The interpretation of determining the response criteria for each statement refer to table 4.

Table 4. Criteria for Student Responses to Electronic Supplement Books on Water Pollution
Material

Criteria Interpretation
Very Less Good 0% - 20%
Not good 21% - 40%
Pretty good 41% - 60%
Good 61% - 80%
Very good 81% - 100%

(Source: Riduwan, 2016)

RESULTS AND DISCUSSION

The results of this study are described based on the stages of the ADDIE model developed by
Branch (2009) and only go through 3 stages including Analyze, Design and Development.

Analyze

The analysis stage is carried out with the aim of identifying the possibility of a gap between
expectations and the facts that occur in the field (Branch, 2009). In the analysis stage, several
procedures are carried out so that the final result is a summary of the analysis. Work gap
validation is the initial stage of analysis by conducting interviews with lecturers in
environmental chemistry courses, weaving craftsmen, and administering questionnaires to
students so that facts that occur in the field are obtained. Based on the results of interviews
with the lecturer, it was found that the teaching materials used did not connect learning with
the existing environment so that they were limited to data and were not specific to identifying
sources, effects, or ways to deal with pollution. In addition, the results of indirect
communication to students obtained that the teaching materials used did not summarize all
the material and had never used problem-based teaching materials so that it affected students'
interest and interest in learning. As for the results of an interview with one of the woven
craftsmen, namely that in the process of making woven fabrics they still use synthetic dyes
and there is no processing of color waste before it is disposed of which has an impact on the
surrounding environment. So that these problems become the main topics that researchers
raise and relate to learning materials, especially water pollution material.

The next stage is making performance goals by analyzing learning outcomes so as to produce
goals in the form of students being able to analyze the occurrence of water pollution and
explain the impact it causes and the hazardous materials it contains based on the problems
that occur in society. Then, the process of identifying student characters and the resources
needed is carried out by analyzing the teaching materials used previously as the main
information in learning. In addition, it is followed by determining how to convey information
based on the analysis that has been carried out in the form of developing supplemental
teaching materials on water pollution material that are designed using an application and
delivered electronically using the professional flip pdf application. Making a plan regarding
the product to be developed is carried out by designing project management in the form of a
storyboard regarding the concept of Electronic Supplements as a teaching material that will
be developed by determining writing, material, appearance, learning strategies, approaches,
learning methods and learning resources.

Design

The design phase is carried out to verify the desired performance with the appropriate test
method (Branch, 2009). The initial stage of the design process is to carry out the preparation
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of tasks and materials that will be included in teaching materials that are adjusted to the
expected final results and indicators contained in water pollution material. The next stage is
carried out by making performance goals aimed at students to be able to achieve learning
goals through the teaching materials provided. After that, it is followed by carrying out a
testing strategy in the form of selecting an approach that is appropriate to the teaching
material, namely the electronic supplement book that will be developed. The testing strategy
used requires students to construct their own concepts obtained through problems
encountered in society in the form of electronic book packaging. By preparing assignments
and materials that included in teaching materials and adjusted to the expected final results.

The instruments used were feasibility assessment sheet and student response sheet which
aimed to assess electronic supplement books. Before being used as an assessment sheet, the
two instruments were first validated by 2 experts. The feasibility assessment sheet contains
various aspects, namely aspects of content (material and presentation), language, and
graphics with 2 expert lecturers as validators in each aspect. The student response assessment
sheet is in the form of a questionnaire which will be tested on students. The trial was
conducted on chemistry education students who had taken environmental chemistry courses.
The tryout was carried out 2 times, namely a limited scale trial involving 14 students from
class 2019 and an extended scale trial involving 30 students from class 2020.

Development

At this stage product development is carried out by realizing the designs that have been
designed in the previous stage. The selection of supporting media starts from determining the
size and type of letters to choosing the appropriate color for the book. The font used is Times
New Roman with size 14 for the title and 12 for the content, while the paper size used is A4
(210 x 297 mm). Broadly speaking, the electronic supplementary book consists of a cover,
author's identity, preface, table of contents, learning outcomes, introduction, illustrations in
the form of pictures of community activities related to the process of making woven ikat
cloth from the beginning of stringing the threads to processing the waste produced, the use of
substances color, the impact of the use of dyes, ways of coping, conclusions, practice
questions, glossary, index, list of references, and author profiles. The hardware and software
needed in this design stage include smartphones, laptops, Flip PDF Professional, Google
Drive, Microsoft Word 2016, and the website https://www.drv.tw/.

Making a guide for educators is also carried out at this stage which aims to make it easier for
educators to use electronic supplement books. After that, a formative revision was carried out
as a form of evaluation of the teaching materials which consisted of validation, revision and
trial steps. The instruments used were in the form of a feasibility assessment sheet and a
student response sheet which aimed to assess electronic supplement books. Before being used
as an assessment sheet, the two instruments were first validated by 2 experts. The feasibility
assessment sheet contains various aspects, namely aspects of content (material and
presentation), language, and graphics with 2 expert lecturers as validators in each aspect. The
student response assessment sheet is in the form of a questionnaire which will be tested on
students. The trial was conducted on chemistry education students who had taken
environmental chemistry courses. The tryout was carried out 2 times, namely a limited scale
trial totaling 14 students from class 2019 and an extended scale trial totaling 30 students from
class 2020. This stage produces teaching materials in the form of electronic supplement
books on water pollution material which are then validated by experts. The assessment
indicators for various aspects of content (material and presentation), language, and graphics
can be seen in table 5.
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Table 5. Indicators for Evaluating Aspects of Content, Language, and Graphics

Eligibility Aspect

Assessment Indicator

Content Appropriateness of material with achievements, accuracy of material, up-to-
date material, encouraging curiosity, presentation techniques, and
presentation support

Language Straightforward, communicative, dialogic and interactive, as well as
compliance with language rules

Graphics Suitability of the size of the supplement book with ISO standards, the cover

design of the electronic supplement book, and the design of the contents of
the electronic supplement book

The content aspect of validation consists of material and presentation. The feasibility of the
contents was validated by two experts who mastered the subject of water pollution.

Material Aspect

The content aspect feasibility sheet instrument can be seen in table 6.

Table 6. Assessment Indicator for Material Aspect

Assessment Indicator

Rating Items

Appropriateness of
material with
achievements

Material Accuracy

Material Update

Encourage Curiosity

1. The material presented includes material contained in the learning
outcomes, namely explaining the types, effects, and sources of water
pollution

2. The material presented reflects the description that supports learning
outcomes

3. The material presented starts from the introduction of concepts,
definitions, procedures, output displays, examples, cases, exercises, to
interactions between concepts according to the level of education in
Higher Education and in accordance with learning outcomes

4. The concepts and definitions presented do not give rise to many
interpretations and are in accordance with the concepts and definitions
that apply to water pollution

5. Facts and data are presented realistically and efficiently to increase
student understanding

6. Examples and cases presented are in accordance with reality and
efficiency to increase student understanding

7. The pictures, diagrams, and illustrations presented are in accordance
with reality and are efficient to increase student understanding

8. Technical terms are in accordance with the prevailing prevalence in
water pollution materials

9. Preference will be given to pictures, diagrams and illustrations found
in everyday life, but also equipped with explanations

10. The examples and cases presented are in accordance with the
situations and conditions that occur in everyday life

11. The descriptions, exercises or case examples presented encourage
students to do it further and foster creativity

12. The descriptions, exercises or case examples presented encourage
students to find out more about the material

Presentation Aspects

Content aspect of feasibility sheet that developed was describe on table 7.
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Table 7. Content Aspects Feasibility Sheet

Assessment Rating Items

Indicator

Serving 1. The presentation of concepts is presented in a coherent manner starting from the
Technique easy to the difficult, from the concrete to the abstract and from the simple to the

complex, from the known to the unknown. The material in the previous section
can help understand the material in the next section.

Presentation 2. The questions given can train the ability to understand and apply concepts related

Support to the material in learning activities

Contains information about the role of the module in the learning process.

4. The glossary contains important terms in the text with an explanation of the
meaning of these terms, and is written alphabetically.

5. The list of books used as reference material in writing the module begins with the
author's name (arranged alphabetically), year of publication, title of
book/magazine/paper/article, place and name of publisher, name and location of
internet site and site access date (if using a reference that has a website)

w

The results of the feasibility assessment based on the content aspect assessment items in table
7 are interpreted in the form of Figure 1.

4.5

4 4 4 4 4 4 4 4 M4 4 4 M4 4 4 4Hu
15 |8 8 |3 |3 3 3

Expert Validation
N
S

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Assesment ltem

Expert 1 Expert 2 = Average

Figure 1. The Results of The Feasibility Assessment of The Content Aspect by The Validator

The results of the feasibility assessment can be seen in Figure 1. In the material aspect with
the indicators for assessing the suitability of the material for learning outcomes in item
numbers 1-3, the average values are 3.5, 3, and 3.5 for each assessment item. These results
were obtained based on the value given by assessor 1, namely 4, 3, and 4, while assessor 2
gave a value of 3 for each item in this aspect. For indicators for assessing the accuracy of
material with item numbers 4-8, an average value of 3.5, 4, 4, 4, and 3.5 is obtained for each
assessment item. This result was obtained based on the value given by assessor 1, namely 4
except for item number 8 while assessor 2 gave a value of 4 except for item number 4. For
indicators of assessment of material sophistication with item numbers 9 and 10, an average
value of 4 was obtained. These results were obtained based on the value given by the two
assessors, namely 4 in each item. Assessment indicators to encourage curiosity with item
numbers 11 and 12 obtained an average value of 4. These results are based on the assessors of
the two validators who give each item a value of 4.

Point number 13 on the presentation aspect with the presentation technique assessment
indicator obtained an average value of 4. This result was obtained because both raters gave a
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value of 4. Meanwhile, on the presentation supporting assessment indicator with item
numbers 14-17 the average value obtained was 4, based on the value given by the two
assessors, namely 4 on all items. So that the results of the feasibility assessment for the
content aspect which includes material and presentation by 2 experts show a very high
coefficient of k = 1.00. In this aspect, the two assessors gave a score range of 3-4. Although
different, this value range is still in the strong relevance category according to Gregory
(Retnawati, 2016). However, the validator continues to provide various suggestions and
input, namely in the form of improving the coherence of material translation. The second
validation carried out is the language feasibility assessment. Language feasibility was
validated by 2 experts.

Language Aspect
The language aspect of feasibility sheet instrument was described in table 8.
Table 8. Language Eligibility Sheet

Achievement Indicator Statement Points
Easy 1. The sentences used represent the contents of the message or
information to be conveyed while still following the Indonesian
grammar
2. The sentences used are simple and to the point
Communicative 3. The terms used are in accordance with the Big Indonesian Dictionary

and/or standard technical terms used in water pollution materials
4. Messages or information are conveyed in an interesting and common
language in Indonesian written communication
Dialogic and Interactive 5. The language used arouses curiosity when students read it and
encourages them to study the book thoroughly
Conformity with the 6. The language used is in accordance with the level of emotional
rules of language maturity of students
7. The sentence structure used to convey the message refers to good and
correct Indonesian grammar rules
8. The spelling used refers to the Enhanced Spelling guidelines

The results of the feasibility assessment based on the assessment items on the language aspect
in table 8 are interpreted in the form of figure 2.

5
G4 At
g \
=3
S
©2 44 44 44 44 44 44 44
S 38
X1

0

1 2 3 4 5 6 7 8

Assessment Item

Expert 1 Expert 2 === Average

Figure 2. The Results of The Feasibility Assessment of The Language Aspect by The
Validator
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The results of the feasibility assessment on the language aspect can be seen in Figure 2. On
the assessment indicators for straightforward, communicative, dialogic and interactive as well
as conformity with language rules in point numbers 1-5, an average score of 4 is obtained.
The score obtained is because the two assessors gave a value of 4 For the assessment
indicators for conformity with language rules in point numbers 6-8, the average values are 4,
4, and 3.5. This result was obtained based on the value given by raters 1 and 2, namely 4 in
item numbers 6 and 7, while item number 8 was given a value of 3.

The results of the feasibility assessment for the language aspect by 2 experts showed a very
high efficiency, namely k = 1.00. In this aspect, the two assessors gave a score range of 3-4.
The rating range is still in the category of strong relevance. As for the suggestions and input
given by the validator in the form of improving the use of punctuation and spelling which
refers to the Enhanced Spelling guidelines. The last validation carried out was on the graphic

aspect which was assessed by 2 expert assessors.

Graphic Aspects

The graphical aspect feasibility sheet instrument can be seen in table 9.
Table 9. Graphic Feasibility Sheet

Assessment Indicator

Rating Items

Suitability of the size of
the supplement book with
ISO standards
Supplemental  Electronic
Book  Cover  Design
(Cover)

Design of Supplementary
Electronic Book Contents

1. Supplement size A4 (210 x 297 mm), A5 (148 x 210 mm), B5 (176 x

250 mm)

. The design of the front cover, back and back is a unified whole. Color

elements, illustrations and typography are displayed harmoniously and
are interrelated with one another.

. Pay attention to the overall color appearance which can give a certain

nuance and can clarify the material/content of the module.

. The letters used are attractive and easy to read:

a. The module title must be able to quickly provide information
about the contents of the module.

b. The module title is displayed more prominently than its
background color.

. Using two types of letters to make it more communicative in

conveying the information conveyed. To distinguish and get a
combination of letter appearance, you can use letter variations and
series.

. Hlustration of supplement book cover

a. Can quickly provide an overview of certain teaching materials and
can visually reveal the type of illustration displayed based on the
teaching material.

b. Displayed in accordance with the shape, color and size of the object
S0 as not to cause misinterpretation or understanding of students,
the colors used are appropriate so as not to cause misunderstanding
and interpretation.

. Layout consistency

a. Placement of layout elements (title, subtitle, preface, table of
contents, illustrations etc.) at the beginning of each activity
consistently

b. The arrangement of the text at the end of the paragraph is clearly
separated, which can be in the form of spacing (in the left-
right/block alignment of text) or with indents (in the arrangement
of text with paragraphs).

3. Harmonious layout elements

a. Placement of layout elements (titles, subtitles, text, illustrations,
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Assessment Indicator

Rating Items

captions, page numbers) on a proportional print area

b. Itisadisplay unit between text and illustrations on one page.
. Layout speeds up the page
a. Placing decorations/illustrations on the page as a background

should not interfere with clarity, convey information in the text, so
that it can hinder student understanding.

Placing titles, sub-headings, illustrations and image captions
should not interfere with clarity, the delivery of information in the
text, so that it can hinder student understanding.

Typography of the contents of a simple supplementary book

a.

b.

d.
e.

Maximum use of two types of letters so as not to interfere with
students absorbing the information conveyed.

Used to distinguish levels/hierarchies of titles and subtitles and to
emphasize the arrangement of text that is considered important in
bold and italic form

It greatly affects the level of legibility of the arrangement of the
text. Approximate number for textbooks between 45 — 75
characters (approximately 5-11 words) including punctuation,
spaces between words and numbers. The module itself is not too
bound by the width of the text arrangement.

The spacing is not too wide or too narrow, making it easier to read.
Affects the level of readability of the arrangement of the text (not
too tight or too loose)

Ease of use

a.

b.

C.

The process of installing chemical supplement electronic books
can easily be done on the devices used in the learning process

In the process of operating supplementary electronic books, it can
run smoothly without any interruptions

In the process of using it both in moving pages, playing videos,
etc. it can be operated easily

Quality of illustrations (images, videos, animations) both in terms of
position, size, color, clarity, and smoothness of the illustration when
executed

The results of the feasibility assessment based on the assessment items on the graphical
aspects in table 9 are interpreted in the form of figure 3.

Expert Validation

5

w

2 MUL4 M AML N MMNL L MM MM LMY

=

o

3

3

3 3 2 B3 3 2 It

1 1 2 3a3b 4 lalb 2a2b 3a3b4a4b 5a5b5c 5d 5e 6a 6b 6¢c 7

Assessment Item

Expert 1 Expert 2 === Average

Figure 3. The Results of The Graphical Feasibility Assessment by The Validator
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In Figure 3 it can be seen the results of the assessment of the graphical aspect. The results of
the feasibility assessment with the assessment indicators related to the suitability of the
supplement book size in accordance with the 1SO standard in item 1 show an average value
of 4, this is because the two assessors gave a value of 4 for that item. For the assessment
indicators related to the electronic supplement book cover design with item numbers 1-4 both
assessors give a value of 4 resulting in an average of 4 except for item number 2 assessor 2
gives a value of 3 and in item number 3.b assessor 1 gives a value of 3 so that the value the
average obtained is 3.5.

On the assessment indicator for the design of the contents of the electronic supplement book
with item numbers, 1-7 assessors 2 give a value of 3 on item numbers 1.a, 1.b, 3.b, 4.3, 4.b,
5.c, 6.a, and 6.b while assessor 1 gives a value of 4 so that the average value obtained is 3.5.
For the remaining item numbers the average value obtained is 4, because both assessors give
a value of 4 for each item.

The results of the feasibility assessment for the graphical aspect by 2 experts showed a very
high efficiency, namely k = 1.00. In this aspect, the two assessors gave a score range of 3-4.
The rating range is still in the category of strong relevance. The suggestions and input
provided by the validator are in the form of improvements to the cover design, logo layout,
and updating the type of writing used.

The results of input and suggestions from the aspects of content, language, and graphics by
all validators are summarized and described in table 10.

Table 10. Suggestions and Input from The Validator

Validators Suggestions and Feedback

Content In the introductory section there are additional regulations for the UUD
number 11, PP number 22 of 2022. Improved the sequence of discussions in
the introduction. Include quality standards of water and waste. The
discussion of impacts is translated into health, ecosystems and food chains.
Waste treatment is translated into physical, biological and chemical waste
treatment. Conclusion is changed to conclusion.

Language Overall the language used is good, but there are improvements in spelling
and number writing according to the level, such as after writing points using
uppercase letters, the next part of the point is to use numbers then if there
are still parts in these points you can use lowercase letters.

Graphics On the cover, related courses are added, text color corrections are added,
and the location of the logo and author's name is added. Change the page
number color to white and bold. Then the writing on the contents is made so
that it doesn't get hit by the footer. For the back cover filled with a
description of the course.

The inputs and suggestions given by all validators were then revised by the researchers in
each aspect. So that the results before and after the revision can be seen in table 11.
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Suggestions
and
Feedback

Before Revision

After Revision

Adding PP
UU number
22 of 2022
and
improving the
sequence of
discussions in
the
introduction
section.

E-SUPLEMEN PENCEMARAN AIR

lingkungan

perhatian serius yaitu sikap peduli lingkungan untuk keberlangsungan pelestarian
lingkungan hidup. Masalah lingkungan hidup berupa peristiwa-peristiwa yang terjadi
sebagai bagian dari proses natural, dan merupakan masalah alami. Proses natural ini

i i itu sendiri. Akan

tetapi
terjadi, hal ini dikarenakan faktor penyebab yang signifikan bagi peristiwa yang terjadi
dilingkungan. Salah satunya diakibatkan oleh gaya hidup manusia dan kegiatan

kat diberbagai sektor. Kehidupan aspek-

lingkungan hidup. Permasalahan lingkungan hidup merupakan salah satu penyebab
terjadinya ketidakseimbangan lingkungan yang menimbulkan kerusakan dan
pencemaran lingkungan hidup.

hidup. Lingkungan hidup tidak hanya sebagai sumber daya yang harus dieksploitasi
namun juga sebagai tempat hidup yang mengharuskan adanya keserasian antara
manusia dan lingkungan hidup.

Dewasa ini, berbagal aktivitas manusia seringkali mengabaikan kelestarian
baik ity dibidang Kawasan industri ata

Kesalahan pengelolaan lingkungan disebabkan oleh berbagai faktor seperti ti
pendidikan, masalah ek maupun pola

dalam konsentrasi sedemikian

UPLEMEN PENCEMARAN AIR

lingkungan tidak berfungsi seperti semula dan berdampok pada kesehatan,

artinya dengan mematikan hidup itu sendiri sehingga perlu adanya sikap peduli
Imghkungan.

Peduli lingkungan didefiniskan sebagai sikap dan tindakan yang selalu berupaya
mencegah kerusakan pada lingkungan alam disekitarnya dan mengembangkan upaya-
upaya untuk memperbaiki kerusakan alim yang sudah terjadi Karakter pedull
lingkungan merupakan suatu sikap yang dimiliki seseorang yang berupaya untuk

dinikmati secara terus menerus tanpa merusak keadaannya serta menjaga dan
melestarikan sehinggs ada manfaat yang berkesinambungan Karakter seperti inilah
yang diperiukan setiap kalangan manusia

dampak yang. maupon cara

yang ada, sangat secara mulai dari murid,
mahasiswa, dosen, gury, masyarakat, dunia insutri dan pemerintah. Melalul buku ini, kita
akan membahas lebih dalam mengenai permasalahan lingkungan yang ditimbulkan
melalui aktivitas masyarakat Kabupaten Sambas serta bagaimana cara penanggulangan
dari permasalahan tersebut.
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antara manusia dan lingkungan hidup.

Dewasa ini, meningkatnya pertumbuhan jumiah penduduk membuat berbagai
aktivitas manusia sebagai upaya dalam memenuhi kebutuhan seringkali mengabaikan

E-SUPLEMEN PENCEMARAN AIR

pendidikan, masalah ekonomi, maupun pola hidup sehingga menimbulkan pencemaran

dan perusakan terhadap lingkungan. Pencemaran adalah suatu keadaan yang

menyebablan terjadinya perubahan akibat masuknya zat ke dalam suaty lingkungan

oleh kegiatan manusia dalam konsentrasi sedemikian rupa hingga mengakibatian

lingkungan tidak berfungsi seperti semula dan berdampok pada kesehatan,

kesejahteraan dan keselamatan hayati. Kerusakan lingkungan hidup adalah perubaban
stk kimia, d

sehingga melampaui kriteria baku kerusakan lingkungan hidup Sehingga tindakan

adanys sikap peduli lingkungan dengan berupaya menganggulangi pencemaran
lingkungan hidup tersebut.

mencegah kerusakan pada lingkungan alam disekitarnya dan mengembangican upaya-
upaya untuk memperbaiki kerusakan alam yang sudah terjsdi Karskter peduli
lingkungan merupakan suatu sikap yang dimiliki seseorang yang berupaya untuk

lingkungan hidup. Perlindungan dan pengelolaan mutu air adalah upaya sistematis dan
terpadu yang dilakukan untuk menjaga mutu air.

ilmiah mengenai dalam lingkungan
dampak yang. maupun cara

yang ada, sangat secara mulai dari murid,
mahasiswa, dosen, guru, masyarakat, dunia industri dan pemerintah. Permasalahan

perbustan manusia. Melalui buku ini, kita akan membahas lebih dalam mengenai
permasalahan lingkungan yang ditimbulian melalui aktivitas masyarakat dalam
memenuhi kebutuhannya di Kabupaten Sambas serta bagaimana cara penanggulangan
dart permasalahan tersebut.
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Enteropatogenik
Satmonefia rph Typhus abdominals
Salmonelia parutyphi Paratyphus
Shigella dysenteriar Dysentere
Protazoa
Entamuba histolytica Dysentrie amoeba
Falantidia ol Talnndnss
Giarda lamblia Gaardiasls
Wietaroa
scaris ambricoudes ocarisis
Clonorchis smensts Clomorchiasis
Diphyllobothrium laturm Diphylobothriasss.
Taenta saginata/ soltum Taeniasts
Schistosoma Schistosomiasis
2. Dampak terhadap ekosistem air

Guenbax 16. Dampik teshadsp ckosistem sic
‘Sunber Dokumen Prbudi

Ekosistem sangat dinamis dan merespon perubahan lingkungan bahkan yang
terkecil sekalipun. Air yang tercemar akibat limbah tekstil akan menyebabkan seluruh
ekosistem rusak jika dibiarkan tidak terkendali. Zat pencemar yang terdapat pada air
limbah akan mengakibatkan kadar oksigen terlarut yang terdapat dalam air menjadi
menurun. Dengan demikian, kehidupan dalam air yang membutuhkan oksigen menjadi
terganggu  serta Selain itu, akan i
kematian pada tanaman dan tumbuhan air hal ini disebabkan adanya zat beracu
limbah tersebut.
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Clorarchis sinensis Clarorchioss

Diphyllobothrium Tatum Diphylobothriasts

Taenia saginata] solum Taenioss
Schistasoma Schistasomiasis

Adapun dampak logam berat yang berbahaya bagi kesehatan adalah karena sifatnya yang,
dak d L
ke tubuh manusia dapat menghalangi kerja enzim sehingga metabolisme tubuh terganggu,
menyebabkan kanker dan mutasi. Kandungan logam berat dalam air mempunyai batas kadar
maksimum dalam air, Logam berat yang berpengaruh terhadap kesehatan manusia sebagai
berikut.

2) Timah (Pb), Logar

berat Ph dapat meracuni tubuh manusia baik secara akut maupun kronis. Senyawa Pb
organik mempunyai daya racun yang lebih kuar dibandingkan dengan senyawa Pb
anorganik. Senyawa Pb dapat masuk ke dalam tubuh manusia dengan cara melalui
saluran pernafasan, saluran pencernaan maupun kontak langsung dengan kulit.
Keracunan Pb yang akut dapat menimbulkan gangguan fisiologis dan efek keracunan
yang kronis pada anak yang sedang mengalami tumbuh kembang akan menyebabkan
gangguan pestumbuhan fisik dan mental. Menurut WHO batas maksimum kandungan
timbal di air yang aman dikonsums! adalah 0,1 mg/L

b) Kadmium (Cd), lami Terpapar akut
oleh Cd menyebabkan gejala mual, muntah, diare, kram, otot, anemia, dermatitis,

dewasa dan efek dosis akan nampak fika terabsorbsi 0,043 mg/kg, Dalam SNI batas
Kandungan logam Cd adalah 0,003 mg/L.

Kromium (Cr), dapat berakibat buruk terhadap saluran pernafasan, kulit, pembuluh
darah dan ginjal. Efek kromium pada saluran pernafasan berupa kanker paru dan ulkus
kronis pada permukaan kulit. Pada pembuluh darah, berupa penebalan oleh plag pada
pembulub aorta. Sedangkan pada ginal, kelainan berupa nekrosis tubulus ginjal. Batas
‘maksimum untuk Cr adalah 80 mg/kg dalam sedimen yang masih memenuhi standar
baku mutu berdasarkan Australion, and New Zealand Enviroment and Conservation
Council (ANZECC).

Tembaga (Cu), tosisitas kronis logam berat tembaga memiliki gejala berupa kehilangan

&

selera makan; kehausan; krisis hemolitik yang ditandai wajah pucat; urine bewarna

E-SUPLEMEN PENCEMARAN AT

cokelat; sakit kepala; sakit lambung; kehilangan keseimbangan; muntah dan diare,
K kut C

tejadinya nekrosis sentrilobular hepar. Kadar tembaga dalam air air minum menurut
)

©) Nikel (Ni), tingginya kadar Ni dalam jaringan tubuh manusia bisa mengakibatkan
akumulasi Ni pada kelenjar pituitari sehingga menyebabkan depresi dan mengurangi

sekresi hormone insulin.
1) Kobalt (Co), paparan kronis Co secara inhalasi bisa menimbulkan pneumoconiosis, yang.

2. Dampak terhadap Ekosistem Air

Gamb 16, Dok rhadng ckiwiter ae
Sumber ! Dokumen Pribsi

Ekosistem sangat dinamis dan merespon perubahan lingkungan bahkan yang
terkecil sekalipun. Air yang tercemar akibat limbah tekstil akan menyebabkan seluruh
ekosistem rusak jika dibiarkan tidak terkendali. Zat pencemar yang terdapat pada air
limbah akan mengakibatkan kadar oksigen terlarut yang terdapat dalam air menjadi
menurun. Dengan demikian, kehidupan dalam air yang membutuhkan oksigen menjadi
terganggu serta Selain ity, akan

kematian pada tanaman dan tumbuhan air hal ini disebabkan adanya zat beracun pada
limbah tersebut.

Matinya bakteri-bakteri yang terdapat dalam air, maka mengakibatkan proses

penjernihan air secara alamiah yang seharusnya terjadi pada air limbah juga menjadi
terhambat serta menjadi sulit terurai. Meskipun keadaan kehidupan biota disekitar
sungai dan selokan seperti yang terlihat pada gambar 14 dan 15, merupakan tempat
pembuangan limbah tekstil dan terlihat belum menunjukan kondisi ya
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Perlunya regulasi dalam penggunaan zat kimia untuk kebutuhan produksi dan
treatment limbah cair tekstil baiknya disertai implementasi dalam realitanya. Upaya
penanganan limbah tekstil hingga saat ini telah banyak dilakukan. Pada prinsipaya ada

dua usaha dalam yaitu secara non-teknis
dan secara teknis. Penanggulangan secara non-teknis adalah suatu ussha untuk
T d peraturan perundangan

yang dapat merecanakan, mengatur dan mengawasi segals macam bentuk kegiatan
industri yang akan dilaksanakan. Sebaliknya, penanggulangan secara teknis bersumber
pada perlakuan industri terhadap periakuan buangannya, misalnya dengan mengubah
proses, mengelola limbah atau menambah alat bantu yang dapat mengurangi
pencemaran.

Pengolahan limbah cair industn tekstil dapat dilakukan dengan menggunakan
beberapa proses yaitu kimia, fisika, dan biologi maupun kombinasi antara ketiga proses
tersebut. Ada beberapa macam cara konvensional untuk menangani limbab, khususnya
2at warna, antara lain :

1. Adsorpsi

Proses adsorpsi merupakan salah satu metode yang efektif untuk
menghilangkan zat-zat tertentu dari limbah buangan industri. Adsorpsi
adalah proses pemusatan molekul atau ion adsorbat secara fisik atau kimia
pada permukaan adsorben sebagai akibat dari ketidakseimbangan gaya
permukaan. Dalam prosesnya, suatu fluida (cairan maupun gas) terikat pada
suatu padatan dan akhirnya membentuk suatu film (lapisan tipis) pada
‘permukaan padatan tersebut. Untuk proses adsorpsi ini perlu adanya bahan
adsorben yang mudah didapat Kelebihan proses adsorpsi daripada metode
lainnya adalah tidak meninggalkan lumpur, dan secara semuprna menyerap
zat yang ingin dipisabkan, babkan dari suaty larutan. Selain itu,
perosesnya kecil

dengan pengolahan secara biologi, tidak dipengaruhi oleh

proses, mengelola limbsh atau menambah alat bantu yang dapat mengurangi
pencemaran.

Pengolahan limbah cair industn tekstl dapat dilakukan dengan menggunakan
beberapa proses yaitu kimia, fisika, dan biologi maupun kombinasi antara ketiga proses

beracun, dan memiliki kemampuan yang baik dalam menghilangkan

E-SUPLEMEN PENCEMARAN AIR

efisiensinya zat beracun.
Proses adsorpsi dipengaruhi oleh beberapa faktor seperti kecepatan
pengadukan, luas permukaan, jenis dan karakeeristik adsorben, jenis dan
karakteristik adsorbat. kelarutan adsorbat, struktur molekul adsorbat dan
konsentrasinya, pH, temperatur dan daya adsorpsi yang tinggi dart suatu
adsorben dapat diperoleh dengan mengatur berbagai faktor yang

‘mempengaruhi proses adsorpsi.
2 Koagulasi-Flokulas
Proses koagulasi secara umum merupakan pembubuhan bahan kimia ke

sulit mengendap dalam air mengalami destabilisasi dan saling berikatan
membentuk flok yang lebih besar dan berat, sehingga mudah mengendap di
bak sedimentasi dan atau bak fikrasi. Dalam prosesaya, apabila kekuatan
fonik dalam air sangat kecil sehingga menyebablan kondisi koloid stabil
Dabim suatu suspensi koloid tidsk mengendap (bersifat stabil) dan

yang diperolehnya dari ionisasi bagian permukaan serta absorpsi ion-ion

koagulasi yaitu jenis bahan kimia kogulan yang dipakai, dosis pembubuhan
bahan kimia, dan pengadukan dari bahan kimia. Ketiga faktor ini saling
berkaitan antara satu dengan Linnya Penentuan ketiga faktor ini harus
dilakukan dengan perimbangan yang baik Contoh bahan koagulan yang
umum dipakai yaitu koagulan garam logam contohnya : alumunium sulfat
Al(S04): 14H:0; ida (FeCls): fero Klorida (FeCl )
dan kogul: AFC:

PAC

pengolaban air limbah, yang bertujuan untuk mempercepat proses

yang telah stabil saling bertumbulcan dan melakukan proses tarik
kemudidan membentuk flok yang ukurannya makin lima makin
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lama makin besar dan mudah mengendap. Kecepatan pengadukan
merupakan faktor penting dalam proses flokulasi. Jika kecepatam terlalu
tinggi, gaya geser yang timbul akan mencegah pembentukan flok,

rendah, proses
akan terjadi dan flok besar mudah mengendap akan sulit dihasilkan.

2. Pengolahan Secara Fisika

a. Sedimentasi
Sedimentasi adalah proses pemisahan partikel yang tersuspensi di air.
p— A T— : B

air. Proses sedimentasi merupakan pemisahan yang dipengaruhi gaya
gravitasi berdasarkan perbedaan partikel yang tersuspensi dengan
larutannya, Saat ini metode sedimentasi terutama di industri terus
il pada tanki sedimen.

b. Penyaringan (Filtrasi
Pengolahan dilakukan dengan 3 tahapan treatment yaitu menyaring

(Vilter), a unsur-

unsur kimiawi dan mikoorganisme patogen.

3. Pemgolahan Secara Biologis
a. Biofiltrasi

untuk air d

polutan
yang berada pada aliran limbah. Mikroorganisme tumbuh dalam biofilm
pada permukaan medium atau tersuspensi dalam fase air yang
mengelilingi partikel medium. Kinerja biofilter dipengaruhi oleh inokulasi
mikroba, pH, suhu, dh hara.

b. Lumpur Teraktivitasi
Lumpur terakitivitasi adalah suatu metode berdasarkan populasi
bakteri yang tersuspensi pada limbah air dengan kondisi aerobik. Kondisi
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mencegah pembentulan flok, sebaliknya jika terlalu rendah, proses
penggabungan antar partikulat tidak akan terjadi dan flok besar mudah
‘mengendap akan sulit dihasilian.

3. Pengolahun limbah secara biologis

Pada prinsipnya, pengolahan limbah secara biologis memanfaatian
‘mikoorganisme yang dapat menguraikan zat organik terfarut dalam air
limbah menjadi bahan seluler yang baru yaitu menjadi bahan yang lebih
sederhana dan tidak berbahaya serta menjadi sumber tenaga. Salah satu
contohnya yaitu pengolahan limbah secara anaerobik yang menggunakan
kemampuan mikroba untuk mendegradasi bahan-bahan polutan organik
dalam kondisi tidak didspatian atau sangat sedikit oksigen terlarut
Mikroorganisme ini dikondisikan secara terkontrol dimana mikroorgnaisme
yang dapat hidup di lingkungan tanpa oksigen. Mikroorgnasime yang
memegang peranan penting yaitu bakteri asetogenik dan methanogenik.
Bakten ‘menjadi

Pengolahan dilakukan dengan 3 tahapan treatment yaitu menyaring
(filter), menstabillan zat organik dalam limbab, dan menghilangkan unsur-
unsur kimiawi dan mikoorganisme patogen.

5. Penggunaan pewarna alami

Penggunaan pewarna alami untuk tekstil dalam proses produksi lebih

dihasilkan pada kain lebih eksotis dan elegan. Penggunaan pewarna alami
memiliki estetika tersendiri, yang merupakan upaya untuk pengembangan
dan pelestarian seni budaya bangsa yang memanfaatian potensi alam agar
dapat berlangsung berkelanjutan.
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kontaminan organik. Proses adsorpsi relatif sederhana, efektifitas dan

Proses adsorpsi dipengaruhi oleh beberapa faktor seperti kecepatan
pengadukan, luas permukaan, jenis dan karakteristik adsorben, jenis dan
karakteristik adsorbat, kelarutan adsorbat, struktur molekul adsorbat dan
konsentrasinya, pH, temperature, dan daya adsorpsi yang tinggl dari suatu
adsorben dapat diperoleh dengan mengatur berbagai faktor yang
mempengaruhi proses adsorpsi.
b. Koagulasi-Flokulasi
Proses koagulasi secara umum merupakan pembubuhan bahan
kimia ke dalam air limbah yang akan diolah dengan maksud agar partikel-
partikel yang sulit mengendap dalam air mengalami destabilisasi dan
saling berikatan membentuk flok yang lebih besar dan berat, sehingga
mudah mengendap di bak sedimentasi dan atau bak filtrasi Dalam
prosesnya, apabila kekuatan fonik dalam air sangat kecil sehingga
menyebabkan kondisi koloid stabil. Dalam suatu suspensi, koloid tidak
mengendap (bersifat stabil) dan terpelihara dalam keadaan terdispersi,
karena waya yang dari lonisasi
bagian permukaan serta absorpsi ion-ion larutan sekitar. Beberapa faktor
yang menentukan keberhasilan suatu proses koagulasi, yaitu jenis bahan
kimia kogulan yang dipakai, dosis pembubuhan bahan kimia, dan

dengan lainnya. Penentuan ketiga faktor ini harus dilakukan dengan
perimbangan yang baik Contoh bahan koagulan yang umum dipakai yaitu
- h (5002 14H:0; fert

Korida (FeCls); fero Klorida (FeCL); feri sulfat Fex(S04)s dan kogulan
polimer kationik contohnya : alumunium formulasi korida (AFC); poli
alumunium Korida (PAC). Selanjutnya, dilakukan proses flokulasi
terhadap pengolahan air limbah, yang bertujuan untuk mempercepat
proses penggabungan flok-flok yang telah dibibitkan pada proses
koagulasi. Partikel yang telah stabil saling bertumbukan dan melakukan
proses tarik menarik, kemudidan membentuk flok yang ukurannya makin

E-SUPLEMEN PENCEMARAN AIR

respirasi bakteri akan tingsi Altifitas dari lumpur teraktifasi dapat
ditingkatkan salsh satunya dengan menambohkan enzim fungal
Penambahan enzim fungal dilakukan pada humpur teraktifitasi untuk
degradasi zat warna pada air limbah industri tekstil. Penambahan enzim

teraktifasi, jumiah endapan dan warna yang hilang meningkat 75 % ke 95
%. Pada limbah dengan jumlah zat organic terlarut yang lebih rendah
is 3% ke 98.4 %

4. Penggunaan Pewarna Alami
Penggunaan pewarna alami untuk tekstl dalam proses produksi

lebih ramah lingkungan, yang mengurangi limbah cair tekstil Selain itu,

warna yang dibasilkan pada kain lebih eksotis dan elegan. Penggunaan

pengembangan dan pelestarian seni budaya bangsa yang memanfastkan

al
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Suggestions

Before Revision

After Revision

and
Feedback
Conclusion is
changed to T S T
conclusion
Dengan pesatnya perkembangan teknologi, dapat digunakan dalam mengatasi
pencemaran air. Kebijakan maupun peraturan mengenai pencemaran air ini telah ada.
Melalui penanggulangan pencemaran serta kesadaran diri terhadap pentingnya
akan berkurang sehingga akan didapat sumber air yang aman, bersih dan sehat.
‘manusia, sehingga dan lola i sekitar secara.
:mmummwmmm
Diiringi dengan wasan
yang ada, memungkinkan manusia untuk berkembang secara optimal, secara selaras,
serasi dan seimbang terhadap lingkungan hidupnya dengan tetap terus melestarikan
keutuhan lingkungan sekitar.
Changes in
"
the writing of
- =
numbers )
according to Ml - sty :
the level scasezEan
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material
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color of the
page numbers
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footer

Gambar 2 Gulungan benang dan ala pernissh
benang pada proses incrangksi
‘Sumber: Dokumen Pribodi

‘Tahap awal dalam pembuatan tenun ikat adalah merangkai benang yang berupa Tahap awal dalam pembuatan tenun ikat yaitu merangkai benang yang berupa
gulungan yang terlihat pada gambar. Proses merangkai benang berupa gulungan yang terlihat pada gambar. Proses merangkai benang berupa
memisahkan satu persatu helai benang dengan tujuan agar tidak kusut dengan ‘memisahkan satu persatu helai benang dengan tujuan agar tidak kusut dengan
menggunakan alat pemisah benang pada gambar 2. Gulungan yang digunakan ‘menggunakan alat pemisah benang pada gambar 2. Gulungan yang digunakan
sebanyak 32 gulung dan digunakan untuk 8 helai kain tenun. sebanyak 32 gulung dan digunakan untuk 8 helai kain tenun.

b. Membuat Motif

Seperti yang terlihat pada gambar 3, tahap selanjutnya yaitu membuat motif
‘adalah membuat motif benang sesuai dengan yang diinginkan. Proses benang sesuai dengan yang diinginkan. Proses membuat motif benang ini
motif benang ini dilakukan dengan mengikat bagian-bagian bena
dirangkai mengikuti motif menggunakan plastik bening dan ‘motif menggunakan plastik bening dan diikat menggunakan benang, tujuannya
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Based on the feasibility assessment of various aspects that have been carried out by the
validator, the results obtained can be seen in Figure 4.

1.2

1

o
oo
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o
(e)]

1
04
0.2
0
Content Language . Graphic

Figure 4. Content, Language and Graphic Feasibility Coefficient Scores

The overall results of the experts on various aspects show a very high coefficient, namely k =
1.00. However, there are several notes as suggestions and input that have been previously
described for revision so that they can be continued at a later stage. These results show that
the feasibility assessment of electronic supplement books on water pollution material has a
very high coefficient in all three aspects so that it is suitable for use in trials (Mirnawati,
Sulfasyah, 2022)

After going through the product revision stage, a response test was carried out by distributing
questionnaires to students. The distribution of questionnaires was carried out online through
the Zoom meeting application and WhatsApp. In the process, the researcher provided
guidance on using an electronic supplementary book which was then followed by filling out a
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response questionnaire. The response test was carried out by students who had taken
environmental chemistry courses and was carried out 2 times. The results of the response test
can be seen in Figure 5.

100.00%
94.28% 94.15%
95.00% 91.61% ~  91.63% b 93.35%

90.00% 85.65% 86.65%
85.00% 82.68%

80.00%

75.00%

70.00%

65.00%

60.00%

Percentage (%)

Content Language Graphic Average

Limited Extensive
Trials Trials

Figure 5. Test Results of Student Responses to Electronic Supplement Books on Water
Pollution Material.

Based on Figure 5, it can be seen that the results of the limited response test conducted on 14
students are included in the very good interpretation criteria (Riduwan, 2016). The percentage
of eligibility for each aspect is 92% for the content aspect, 83% for the language aspect, and
86% for the graphic aspect. For the results of the broad response test conducted on 30
students, the interpretation criteria were very good. The percentage of eligibility for each
aspect is 94% for the content aspect, 92% for the language aspect, and 94% for the graphic
aspect. The results of the overall response of both limited and expanded student trials of
electronic supplement books are interesting to use. Based on these results, it can be seen that
there was an increase in the percentage of extended response tests with an average percentage
ratio of 87% for limited trials and 93% for widespread trials. However, the two results still
show very good interpretation criteria, so electronic supplement books can be implemented in
practice in learning (Ferdianto & Setiyani, 2018).

CONCLUSION

Based on the results of the research that has been done, it can be concluded that the
Electronic Supplementary Book on Water Pollution Material has a very high coefficient
(k=1) so it is categorized as very feasible. The results of the limited trial obtained a feasibility
percentage of 86% with a very good interpretation category and in the expanded trial the
feasibility percentage was 93% with a very good interpretation category so that it can become
teaching materials that can add insight and knowledge to students and can implement this
knowledge in the community environment affected by pollution, especially water pollution as
well as being teaching materials for educational units at various levels in the context of
increasing environmental awareness in various circles.

RECOMMENDATION

The use of these teaching materials is not limited to students, but can be wider such as the
community, students and teachers who live around the area.
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