\ IJORER : International Journal of Recent Educational Research p-ISSN : 2721-852X ; e-ISSN : 2721-7965
ﬁ_ Homepage : https:/ /journal.ia-education.com/index.php/ijorer JJORER, Vol. 3, No. 4, July 2022
L ones &

s . - Page 425-440
Email : jjorer@ia-education.com ©2022 JORER -

International Journal of Recent Educational Research

Teaching Materials of Cluster Blended-Based Learning on Reduction-
Oxidation Reactions to Improve Students” Scientific Literacy

Arisy Erwin Junaidah'”, Erman?, Rahardjo?
12Universitas Negeri Surabaya, Surabaya, Indonesia

R) Check for updates

DOI : https:/ /doi.org/10.46245 /ijorer.v3i4.225

Sections Info ABSTRACT

Article history:

Submitted: May 27, 2022 This study aims to describe the feasibility of teaching material (syllabus,
Final Revised: June 16, 2022 Lesson Plans, Independent Learning Activity Unit and pretest-posttest
Accepted: June 27, 2022 question grid) of cluster-blended learning based on reduction oxidation
Published: July 30, 2022 reactions for grade X science high school chemistry learning. Validity,
Keywords: practicality and effectiveness were used to describe the teaching material’s
4-D Models feasibility. Data analysis of validity, practicality, and effectiveness results

showed that. The teaching materials developed are eligible with a percentage
Cluster-Blended Learning of agreement more than 75%. Therefore, cluster-blended learning teaching
Teaching Materials materials are declared to meet the validity, practical, effectiveness criteria in

Chemistrty Learning

e high category. As implication, it is feasible to use as teaching materials of

x reduction oxidation reactions to improve students’ scientific literacy.
=

INTRODUCTION

Education is one of the most important fields in human life. The quality of education,
especially science education in Indonesia is still low when compared to other
developing countries. According to Prabowo (2018), the quality of education especially
science education in Indonesia is still low when compared to other developing
countries, this is because students are not trained to think in understanding natural
phenomena or events with scientific methods like scientists (Rusilowati, 2016). This is
evidenced by the results of the 2018 International Student Assessment (PISA), Indonesia
is ranked 70 out of 78 countries with an average score of 371 (OECD, 2019; Narut &
Kanisius, 2019). Based on research conducted by Fuadi et al. (2020), there are several
factors causing the low scientific literacy skills of Indonesian students proposed by
researchers related to the results of the Indonesian PISA. Among them a) Selection of
textbooks, b) Misconceptions, c) Learning is not contextual, d) Low reading ability, and
e) The learning environment and climate are not conducive.

In OECD (2019), the ability to engage with scientific issues and ideas is called
scientific literacy. Through knowledge of scientific literacy, citizens can learn to make
decisions in everyday life based on an assessment of information and scientific
concepts. Scientific literacy may have two different meanings. First, the description of
the basic skills of reading, writing, and communicating scientifically. Second, matters
relating to individual knowledge, learning, and science education (Wright et al., 2015).
Scientific literacy was assessed through a Program for PISA study from the
Organization for Economic Co-operation and Development (OECD). In OECD 2019,
according to the PISA 2018 Science Framework, the definition of scientific literacy
includes three interrelated competencies, namely: 1) Explaining phenomena
scientifically; 2) Evaluating and designing scientificinquiries; 3) Interpreting data and
evidence scientifically. The low level of scientific literacy in Indonesia urges immediate
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improvement and renewal in order to enhance the quality of science learning.
According to Erman (2019), a person does not have scientific literacy due to lack of
adequate vocabulary, concepts, and science, which in turn leads to the inability to
identify and respond to science-related problems logically. Scientific literacy cannot be
achieved if students still have difficulty understanding the material (Erman, 2021).
Learning that is carried out using a model when learning activities take place is a way
that can be done and the Blended Learning learning model can be used to overcome
this.

Blended learning is a combination of face-to-face and online delivery methods, in
order to complement each other, which is expected to have a significant relationship
between blended learning, student learning experiences, and final achievement (Joana,
2013; Vo et al., 2018). Based on the results of Utami's (2018) research, it was revealed
that the blended learning model can contribute more to improving student achievement
than the traditional learning model. In Widiara's research (2018), the effectiveness of
blended learning is higher when compared to the face-to-face system (conventional
learning). Teaching can be achieved effectively by combining the advantages of an
online environment with face-to-face interactions in a classroom that has more visual
elements (Yapici, 2013). According to Nisrina, et al. (2020), student Worksheet
developed based on blended learning in science learning has an effect on increasing
students' scientific literacy. In addition, research by Lestari et al. (2020), shows an
increase in scientific literacy skills when applying the blended learning model with an
average of good categories. Wahyuni et al.'s research (2019), proves that Blended
Learning can increase students' motivation to learn up to 88.47% and can improve
students' critical thinking skills.

The heterogeneity of different students' initial levels is a challenge for teachers,
heterogeneous students' prior knowledge comes from different educational systems
and very diverse interests and motivations are related in subjects (Schettini et al., 2020).
Before starting the learning, students will be classified into two clusters, namely cluster
A and cluster B based on the students' scientific literacy competence which was tested
during the pretest. According to Wiliyanto (2015), superior students or students in the
upper cluster are children who behave creatively because they have extraordinary
cognitive abilities. In Sulistyaningsih (2017), it is stated that the grouping of students
according to their abilities aims to provide educational services that are in accordance
with what is needed by students. Each student will get a different Independent
Learning Activity Unit (ILAU) according to the cluster. When in the classroom, learning
is carried out simultaneously and cluster A and cluster B students will mingle, this aims
to create a peer tutoring situation in the classroom but still under the supervision of the
teacher.

This kind of arrangement makes the class dynamic and more flexible in providing
services according to students' abilities. This is also so that teachers can still provide
evaluations and feedback quickly that can be used to inform further revisions. If from
the evaluation results it is found that students have not been able to find the concept
correctly, then students will be given one more context with the same cognitive level
and working stage so that students can find redox concepts independently and when
face-to-face learning students can present their learning results and the teacher can
confirm the concepts that have been obtained by students.

This blended learning cluster-based learning tool is structured to design activities
that will be carried out during the learning process, so that learning can really arouse
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students' independence to think scientifically according to the three basic stages in the
blended learning model that refers to ICT-based learning, as proposed by Ramsay
(2001), namely: (1) seeking of information, (2) acquisition of information, and (3)
synthesizing of knowledge. This research was conducted on students of class X Science
in Kediri 2nd Islamic Senior High School. The teaching materials developed were
validated by three expert validators and the class activities were observed by three
observers during the research. Thus, through learning using cluster-blended learning
teaching materials that were developed, it is hoped that the students' scientific literacy
skills on redox material are expected to increase.

RESEARCH METHOD

General Background

This research is a development research of teaching materials with a blended learning
model to improve students' scientific literacy. The model for developing teaching
materials that will be used by researchers is the "Four-D Models" developed by
Thiagarajan et al. (1974), which consists of 4 stages, (1) Define (define the learning
requirements, the determination of the learning requirements begins with an analysis of
the limits of the material developed. This stage consists of several steps, namely: needs
analysis (blended learning model), student analysis, concept analysis (Reduction-
Oxidation Reactions), task analysis (ILAU), and formulation of learning objectives), (2)
Design (designing teaching materials. The design stage consists of media selection,
format selection, and test preparation), (3) Develop (produce a product that has been
revised based on the assessment and input of the validator and data obtained from the
development test) and (4) Disseminate (limited deployment which is the stage of using
teaching materials that have been developed on a wider scale, namely after completion
of trial 1, the teaching materials will be revised and after that it will be re-tested through
trial 2 in other classes in the school).

Participants

The subjects in this study were 72 students from two class of class X Science in Kediri
2nd Islamic Senior High School. Students receive reaction redox material and with
heterogeneous levels of academic ability.

Instrument and Procedures

Teaching materials developed by the syllabus, Lesson Plans, ILAU and pretest-posttest
question grid. The research begins with the define stage by analyzing potential
problems such as examining student characteristics, formulating mathematical concepts
and ILAU procurement, then the design stage by compiling and designing teaching
materials such as media selection, format selection, and preparation of tests, develop
stage with expert validation, and disseminate stage by conducting trials. The research
procedure can be written as in the flowchart in Figure 1.
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Data Analysis

The assessment of the validity of the blended learning cluster teaching materials was
carried out by three validators, consisting of two lecturers from Unesa and one
chemistry teacher from Islamic Senior High School 2 Kediri. The validity assessment
assesses the eligibility criteria for cluster-blended learning teaching materials based on
the validity criteria in terms of the relevance between the substances in the teaching
materials in accordance with the statements contained in the validation sheet based on
three criteria, namely content, language, and serving. Each criterion has several
indicators. The score given for each validity assessment is determined by the scoring
mode (Mo) for each assessment criterion. Cluster-blended learning teaching materials
developed are declared feasible if they get mode 3. The results of the assessment are
calculated using the mode using the Validity Rating Scale and then a descriptive
analysis is carried out, as presented in Table 1.

Table 1. Validity rating scale.

Evaluation Score
Very Valid 4
Valid 3
Not valid enough 2
Invalid 1

(Adaptation: Riduwan, 2016)

The score given for each validity assessment is determined by the scoring mode (Mo)
for each assessment criterion. developed cluster-blended learning teaching materials.
Then the reliability is calculated using the following formula:

Percentage of Agreement (R) =[1 — g] * 100%

Information:

R = Coefficient of reliability

A = The result of the assessment by the observer who gave a high score
B = The result of the assessment by the observer who gave the low score

An instrument for assessing teaching materials is said to be reliable if the percentage
of agreement obtained is 75% (Borich, 1994). Based on the criteria in Table 1, the
teaching materials developed are said to be valid if they get a score of 3 or the minimum
category is valid. Assessment of the practicality of cluster-blended learning teaching
materials using the lesson plan implementation sheet. Assessment of the effectiveness
of cluster-blended learning teaching materials using analysis of students' scientific
literacy skills based on pretest-posttest scores. The lesson plans implementation
instrument sheet contains the syntax during the learning process carried out by the
teacher with the score criteria as in Table 2.

Table 2. Score criteria.

Score Criteria
4 Very Good
3 Good
2 Not Good Enough
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Score Criteria
1 Not Good
0 Not Done

(Adaptation: Riduwan, 2016)

The student questionnaire instrument sheet contains statements regarding the
practicality of cluster-blended learning teaching materials with Yes and No answer
choices using a check mark (V). The score given for each effectiveness assessment is
determined by the scoring mode (Mo) for each assessment criterion. The cluster-
blended learning teaching materials developed are declared effective if the data analysis
of students' scientific literacy abilities scores 75 and differences in students' scientific
literacy abilities at the pretest-posttest are analyzed using the n-gain score with the
following formula:

[: ] — Sposr - Sp:l'a
g 5 -5

X pre

Information:

(8) = gain value

Spost = posttest score
Spre = pretest score
Smax = maximum value

The data from the n-gain calculation is converted using the criteria presented in Table 3.

Table 3. N-Gain score citeria.

N-Gain Score Category
0,7 £ n-gain High
0,3 <n-gain<0,7 Medium
n-gain < 0,3 Low
RESULTS AND DISCUSSION

The results obtained in this study are data on the validity, practicality, and effectiveness
of cluster-blended learning teaching materials.

Define Stage Results

The analysis phase aims to determine and define the learning conditions. The analysis is
carried out, namely, (1) needs analysis is carried out by searching for information or
literature studies regarding the needs needed by teachers and students in learning; (2)
student analysis, the researcher examines the characteristics of students which include
abilities, background knowledge, and levels of cognitive development of students and it
is found that students of Islamic Senior High School 2 Kediri City X Science class are on
average 16-17 years old where that age is a formal operational stage so that students can
complete better and more complex problems; (3) concept analysis, researchers
formulate relevant redox concepts based on needs analysis; (4) task analysis, the
researcher compiles a procedural set to determine the content in the learning unit by
compiling ILAU; (5) the analysis of the formulation of learning objectives, researchers
develop learning objectives based on learning indicators related to redox material in
lesson plans.
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Design Stage Results

This stage aims to design teaching materials. The design phase consists of: (1) media
selection, learning media selected to develop teaching materials, namely using cluster-
blended learning-based teaching materials to improve scientific literacy skills; (2) the
selection of format, the format of teaching materials developed is adjusted to the format
that has been made by the Ministry of National Education based on the 2013
Curriculum and the National Education Standards Agency. The teaching materials
developed include syllabus, lesson plans, ILAU, and pretest-posttest grid; (3)
preparation of the test. This test was selected based on the formulation of indicators, in
this research the test developed includes test items to measure scientific literacy ability
in the form of pretest-posttest.

Develop Stage Results

Cluster-blended learning teaching materials will be validated by experts, namely two
lecturers from the State University of Surabaya and one teacher at Islamic Senior High
School 2 Kediri City. Validation was carried out to determine the validity of the
developed cluster-blended learning teaching materials. Validity includes three criteria,
namely content feasibility, language feasibility, and presentation feasibility. The results
of the validation on cluster- blended learning teaching materials (Syllabus) are
presented in Table 4.

Tabel 4. Validation results on cluster-blended learning teaching materials (syllabus).

No Statement Modus Percentage of Agreement
score (%)
Content
1  The conformity of the 100.00
Syllabus with the 2013curriculum 4 '
2 Order in the syllabus 4 100.00
3 Formulation of core competencies in the 100.00
syllabus 4
4 Formulation of basic competencies in the
100.00
syllabus 4
5  Formulation of learning activities in the 100.00
syllabus 4
6  Formulation of assessment 90.47
instruments on the syllabus 4 ’
7 Formulation of time allocation on the 100.00
syllabus 4
8  Formulation of learning resources in the 100.00
syllabus 4
Language
9 Use of good and correctlanguage 4 90.47
10 Use of appropriate terms 4 90.47
and easy to understand
Serving
11  Syllabus Format 4 100.00
12 Syllabus Quality 4 90.47
Average 4 96.82
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The mode result of the overall score given by the validator is 4 so it is included in the
very valid category based on table 1. In accordance with Borich (1994), the syllabus can
be said to be reliable if the Percentage of Agreement (R) is 75.00% and from the results
of the validator's assessment of the reliability of the syllabus validation the average
value is 275.00% in each indicator. These results indicate that the syllabus is valid to
use. It can also be shown the results of the validation of the syllabus which can be seen
through the bar chart in Figure 2.

Syllabus Validation Result

100.00
98.00

96.00

94.00

92.00 m validity (%)
90.00 .

88.00

Content Language Serving
Rated Aspect

Percentage

Figure 2. Syllabus validation result.

The content feasibility value is obtained from the average percentage of agreement in
the content indicator so that the content feasibility value in the syllabus is obtained is
98.96%. Likewise, the language feasibility value and serving feasibility value are 95.83%
and 91.67%, respectively. The assessment of the other six cluster-blended learning
teaching materials was carried out using the same method and then analyzed. The
second cluster-blended learning teaching material is lesson plans. The mode result of
the overall score given by the validator is 4 so it is included in the very valid category
based on table 3.1. In accordance with Borich (1994), lesson plans can be said to be
reliable if the Percentage of Agreement (R) is 75.00% and from the results of the
validator's assessment of the reliability of lesson plans validation the average value is
>75.00% in each indicator. These results indicate that the lesson plan is valid to use. The
results of the lesson plans validation are taken from the average number of percentage
scores obtained for each indicator. Feasibility of content gets a percentage of 93.52%,
feasibility of language 91.67%, and feasibility of serving 94.44%.

The third cluster-blended learning teaching material is ILAU, the mode result of the
overall score given by the validator is 4 so it is included in the very valid category based
on table 3. In accordance with Borich (1994), ILAU can be said to be reliable if the
Percentage of Agreement (R) is 75.00% and from the results of the validator's
assessment of the reliability of ILAU validation the average value is 275.00% in each
indicator. These results indicate that ILAU is valid to be used. The results of the ILAU
validation are taken from the average number of percentage scores obtained for each
indicator. Feasibility of content gets a percentage of 95.83%, feasibility of language
96.67 %, and feasibility of serving 100.00%.

The fourth cluster-blended learning teaching material is the pretest-posttest question
grid. The mode result of the overall score given by the validator is 4 so it is included in
the very valid category based on table 3. In accordance with Borich (1994), the pretest-
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posttest grid can be said to be reliable if the Percentage of Agreement (R) is 75.00% and
from the results of the validator's assessment of the reliability of the validation grid of
the pretest-posttest questions the average value is 275.00% in each indicator. These
results indicate that the pretest-posttest lattice is valid to use. The results of the
validation of the pretest-posttest question grid are taken from the average number of
percentage scores obtained for each indicator. Feasibility of content gets a percentage of
83.33%, language eligibility 95.83%, and serving feasibility 100.00%.

Disseminate Stage Results

The Disseminate stage is a limited distribution which is the stage of using the teaching
materials that have been developed. The quality assessment is based on the practicality
and effectiveness of the developed cluster-blended learning teaching materials, the
practicality assessment in terms of the assessment of 3 teachers at Islamic Senior High
School 2 Kediri City using the lesson plan implementation sheet and student
assessments using a response questionnaire. The assessment of the effectiveness of
cluster-blended learning teaching materials in terms of students' scientific literacy
abilities was tested on the pretest-posttest.

Practicality

Cluster-blended learning teaching materials can be declared practical in terms of the
teacher's assessment on the lesson plan implementation sheet and the student
assessment contained in the response questionnaire. Cluster-blended learning teaching
materials are said to be practical if they get a mode score of 3. The assessment of the
implementation of the lesson plans can be described in Table 5.

Table 5. Results of the implementation of the first meeting lesson plans.

Percentage
No Learning Activities Modus of
score Agreement
(%0)
The teacher distributes the ILAU for the first meeting
1  through the Google Classroom on the day before the start of 4 100.00
learning.
Students download the ILAU for the first meeting for the first
2 meeting which has been shared by the teacher via google 4 100.00
classroom on the day before the start of learning.
A. Opening Activity (Phase 1 Seeking of Information: 25 minutes)
3  Teacher greets \ 100.00
4  Students and teachers pray together 4 100.00
5  Teacher checks student attendance \ 100.00
6 The teacher relates the material in the previous chapter
A 100.00
7 The teacher gives a video of rusting iron as a 100.00
motivation for students to learn redox reactions. 4 ’
8 The teacher shows a video about oxidized apples. 90.47
https: / /www.youtube.com /watch?v=3R8jn62dG8Q 4 '
9  The teacher gives questions to students related tothe video 90.47
"Why do peeled apples turn brown?" 4 '
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Percentage

No Learning Activities Modus of
score Agreement

(%)

"Why do apples stay fresh when soaked in boilingwater or
in salt water?"
10 Students seek information from various sourcesabout
what is needed to answer questions about thevideo about 100.00
oxidized apples (collect data)
B. Core Activities (Phase 2 Acquisition of Information: 50 minutes)
1 The teacher guides students to do ILAU 4 90.47
2 The teacher gives input when students present the results of 4 90.47
their work regarding oxidized apples ’
3  The teacher directs students to find and read information
about oxidation numbers and their changes from various 4 100.00
sources, both offline and online
4  The teacher presents the experimental video
"Manganese Traffic Light", students can define changes 4 100.00
in oxidation numbers that occur in the experiment.
5  The teacher directs students to find and read

. ) ] . 4 100.00
information about corrosion from various sources
C. Closing Activities (Phase 3 Synthesizing of Knowledge: 15 minutes)
1 The teacher guides students to make resumes from the 4 100.00
material that has been discussed, namely aboutbiloks. )
2 The teacher provides input when students present a resume 4 100.00
about the material that has been discussed )
3 The teacher directs students who want to respond and ask
j ) ) 4 100.00
questions about the material discussed
4 The teacher gives students an assignment about the material
. 4 100.00
that has been discussed
5  The teacher conveys the material to be studied at the next 4 100.00
meeting ’
6 The teacher closes the learning activity 4 100.00
7 The teacher conducts a coaching session with students
. ) 4 100.00
through group chat until the second meeting
Average 4 97.82

The result of the mode of the overall score given by the observer is 4 so that it is
included in the very good category based on table 3. In accordance with Borich (1994),
lesson plans can be said to be reliable if the Percentage of Agreement (R) is 75.00% and
from the results of the observer's assessment of the reliability of the implementation of
the lesson plans in the first meeting, most of the indicators have a score of 97.82%. These
results indicate that the lesson plans that have been developed are practical to use.

The lesson plans assessment for the second and third meetings was carried out using
the same method and then analyzed. The results of the assessment of the
implementation of the lesson plans in the second meeting showed that the mode result
from the overall score given by the observer was 4 so that it was included in the very
good category based on table 3. In accordance with Borich (1994), lesson plans can be
said to be reliable if the Percentage of Agreement (R) is 75.00% and from the results of
the observer's assessment of the reliability of the implementation of the lesson plans,
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most of the indicators have a score of 99.09%. These results indicate that the second
meeting lesson plans that have been developed are practical to use.

The results of the assessment of the implementation of the lesson plans in the third
meeting showed that the mode result from the overall score given by the observer was 4
so that it was included in the very good category based on table 3. In accordance with
Borich (1994), lesson plans can be said to be reliable if the Percentage of Agreement (R)
75.00% and from the results of the observer's assessment of the reliability of the
implementation of lesson plans all have a score of 100% in each indicator. These results
indicate that the third meeting lesson plans that have been developed are practical to
use.

The results of the recapitulation of observations on the implementation of blended
learning in the first, second, and third meetings presented in tables 4, 5, and 6 have been
carried out well. The overall mode from the first, second, and third meetings got a score
of 4 in the very good category. Most of the Percentage of Agreement (R) was 100, some
others got 85.71, namely at points 8 and 9 in the first and second meetings. This is
because some students are less enthusiastic, but this can be overcome by re-motivating
students to be enthusiastic about the knowledge presented by the teacher. The
acquisition value (R) is still above 75.00% so it can still be said to be reliable. From these
results, it can be concluded that the Cluster-Blended Learning lesson plans is practical
to use (Boelens et al., 2017). This shows that the activities carried out by students are in
accordance with the learning activity plans made by the teacher. Learners have more
opportunities to develop themselves, explore information, and improve their social
competence (Dwiningsih et al., 2017).

The next practical assessment is in terms of student response questionnaires.
Response questionnaires were used to collect information about student responses to
learning tools that had been developed. Questionnaires are given after students finish
carrying out learning. The results of the student response questionnaire analysis can be
seen in Table 6.

Table 6. Results of student response questionnaire analysis.
Response  Percentage

No Statement Yes No (%) Category
1 I can understand the concept of
learning  chemistry on redox 34 1 97,14 Very
material with the blended learning good
model used by the teacher.
2 I feel happy and interested in
learning chemistry on redox 33 2 94,29 Very
material with the blended learning good

model used by the teacher.
3 I feel that learning chemistry is on
redox material with the blended
learning model used by the teacher. 28 7 80 Good
implemented in a systematic, clear,
and meaningful

way.
4 1 find it easier to understand redox v
material with the blended learning 34 1 97,14 erz
goo

model used by the teacher.
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Several aspects have been responded by students include; 1) Aspects of students'
understanding of redox material with the blended learning learning model gave a
positive response with a percentage of 97.14% so it was included in the very good
category; 2) Aspects of interest and motivation of students in learning learning gave a
positive response with a percentage of 94.29 % so that it is in the very good category; 3)
Aspects of student interest in learning chemistry on redox material with the blended
learning learning model give a positive response with a percentage of 80.00% so that it
is in the good category; 4) Aspects of implementing systematic, clear, and effective
learning means to give a positive response with a percentage of 97.14% so that it is
included in the very good category; 5) Aspects of the relevance of the material to
everyday phenomena give a positive response with a percentage of 100% so that it is
included in the very good category; 6) Aspects of students' enthusiasm in participating
in activities learning gives a positive response with a percentage of 85.71% so that it is
included in the good category so that it can be concluded that the analysis of student
responses to the development of Cluster-blended learning teaching materials and the
implementation of learning with blended learning obtained a percentage of 92.38% of
students agreeing or having a positive response to the statement. All aspects of the
student response questionnaire in the development of the ILAU cluster-blended
learning that are feasible, practical and interesting for students with a percentage
26.01% (Damayanti, 2017) .

Effectiveness

The effectiveness of the cluster blended learning teaching materials that have been
developed is reviewed through the results of the student's scientific literacy ability test
consisting of a pretest (test before learning is carried out) and posttest (test after
learning is carried out) for Clusters A and B. This student's scientific literacy ability test
aims to determine whether students experience changes in increasing scientific literacy
skills. The results of the Cluster A and Cluster B students' scientific literacy tests which
showed that there was an increase in student scores from pretest to posttest were

Cluster A

presented in Figure 3.
SEELEFTFEEETEFESE
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Figure 3. Bar chart of Cluster A scientific literacy test results on redox material.
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Figure 4. N-gain score science literacy cluster A

Figure 3 and Figure 4 in Cluster A, it shows that from the proposed test, the pretest
score of all students in Cluster A increased after the posttest was carried out with an
average N-Gain value of 0.78 in the high category. It can be seen that the majority of
Cluster A students with very good criteria were 23 students after the posttest was
carried out. this shows that cluster-blended learning teaching materials on redox
materials have an effect on increasing students' scientific literacy skills. In Cluster B, it
shows that from the proposed test, the students' pretest scores increased after the
posttest with an average N-Gain value of 0.65 in the medium category. It can be seen
that the number of students with very good criteria is 6 students after the posttest,
while 38 students are in good criteria, two students are in good enough criteria and one
student in not good criteria, this shows that cluster-blended learning teaching materials
on redox materials have an effect on increasing students' scientific literacy skills.
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Figure 5. Bar chart of Cluster B scientific literacy test results on redox material.
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Figure 6. N-Gain Score Science Literacy Cluster B.

Based on the research conducted, researchers have proven that cluster-blended
learning teaching materials can improve students' scientific literacy skills on redox
materials. This is in accordance with the blended learning syntax proposed by Ramsay
which is suitable to be used to improve scientific literacy because each learning phase
can contain all aspects of scientific literacy that will be given. Each pretest and posttest
questions that have been prepared have been adapted to aspects of scientific literacy.
Aspects of scientific literacy involved in the preparation of pretest and posttest
questions, namely, aspects of context, aspects of content, and aspects of competence.
The blended learning syntax related to scientific literacy aspects is very suitable to
improve students' scientific literacy skills. The syntax of blended learning phase 1
seeking of information is related to aspects of context, competence, explaining scientific
phenomena, content knowledge, epistemic knowledge, and attitudes. Phase 2 of the
acquisition of information relates to aspects of context, competence, explaining scientific
phenomena, content knowledge, epistemic knowledge, procedural knowledge, and
attitudes. Phase 3 synthesizing of knowledge is related to aspects of context,
competence, explaining scientific phenomena, content knowledge, epistemic
knowledge. Supported by Dwiningsih's research (2017), the combination of offline and
online learning is feasible to use in learning and the statement of Nisrina et al. (2020),
that the blended learning learning model is a form of learning flexibility with current
conditions, comfortable for students, compatible with the science material presented
and is expected to support students' scientific literacy can strengthen this research.
Based on the results of the research above, it can be concluded that the cluster-blended
learning teaching materials developed are suitable for learning and can improve
students' scientific literacy on redox materials.

CONCLUSION

Based on research conducted on the developed cluster-blended learning teaching
materials, 4 cluster-blended learning teaching materials were produced, namely: (1)
Syllabus; (2) Lesson Plans; (3) Independent Learning Activity Unit; (4) Pretest-posttest
Question grid. The results of the analysis regarding the feasibility assessment are
reviewed from the aspects of validity, practicality, and effectiveness. the overall cluster-
blended learning teaching materials developed were declared feasible because they had
met the criteria for validity, practicality, and effectiveness. This research only describes
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in general terms about chemistry learning, so chemistry learning specifically can used
for future research.

REFERENCES

Boelens, R., Bram, D. W., & Michiel, V. (2017). Four key challenges to the design of blended
learning: A systematic literature review. Educational Research Review, 22, 1-18.
https://d0i:10.1016/j.edurev.2017.06.001

Borich, G. D. (1994). Observation skill for effective teaching [Second Edition]. New York City:
Macmillan Publishing Company.

Damayanti, D. (2017). Pengembangan perangkat pembelajaran berorientasi blended learning
pada materi sistem periodik unsur kelas X SMA. UNESA Journal of Chemical Education,
5(1), 16-23.

Dwiningsih, K., Sukarmin, S., & Muchlis, M. (2017). Building the design of blended learning in
web lite-based and industrial visits inorganic chemical course. Advance Science Letters,
23(12), 11976-11981. https:/ /d0i.10.1166/asl.2017.10556

Erman, E., Liliasari, L., Ramdani, M., & Wakhidah, N. (2019). Addresing macroscopic issues:
Helping student form associations betwee biochemistry and sport and aiding their
scientific literacy. International Journal of Science and Mathematics Education, 18, 831- 853.

Erman, E., Martini, M., Rosdiana, L., & Wakhidah, N. (2021). Deep learning ability of students
from superior and non-superior classes at microscopic level of protein. Journal of Physics,
1747,1-8. https:/ /doi.org/10.1088 /1742-6596 /1747 /1 /012009

Fuadi, H., Robbia, A. Z., Jamaluddin, J., & Jufri, A. W. (2020). Analisis faktor penyebab
rendahnya kemampuan literasi sains peserta didik. Jurnal Ilmiah Profesi Pendidikan, 5(2),
108-116. https:/ /doi.org/10.29303 /jipp.v5i2.122

Joanna, P. (2013). Blended learning: An institutional approach for enhancing students’ learning
experiences. MERLOT Journal of Online Learning and Teaching, 9(2), 271-289.

Lestari, H.,, Wawan, S., & Ridwan, 1. (2020). Science literacy ability of elementary students
through nature of science-based learning with the utilization of the ministry of education
and  culture's  "learning  house".  Jurnal = Penelitian  IPA, 6(2),  215.
http://DOI:10.29303 /jppipa.v6i2.410

Narut, Y. F., & Kanisius, S. (2019). Literasi sains peserta didik dalam pembelajaran IPA di
indonesia. Jurnal Inovasi Pendidikan Dasar, 3(1), 61-69.

Nisrina, N., Jufri, A. W., & Gunawan, G. (2020). Pengembangan LKPD berbasis blended

learning untuk meningkatkan literasi sains peserta didik. Jurnal Pijar MIPA, 15(3), 192-
199. https:/ /doi.org/10.29303 /ipm.v15i3.1880

OECD. (2019). PISA for development assessment and analytical framework: Reading, mathematics and
science, preliminary version. Washington: OECD Publishing.

Prabowo, H. T., Rusilowati, A., & Wahyuni, S. (2018). Concept mastery and scientific literacy
capability of senior high school of 1 kudus students. Physics Communication, 2(2), 122-129.
https:/ /doi.org/10.15294 / physcomm.v?2i2.14893

Ramsay, G. (2001). Teaching and learning with information and communication technology:
Succes through a whole school approach. National Educational Computing Conference, 25-27.

Riduwan, R. (2016). Skala pengukuran variabel-variabel penelitian. Bandung: Alfabeta.

Rusilowati, A., Kurniawati, L., Nugroho, S. E., & Widiyatmoko, A. (2016). Developing an
instrument of scientific literacy asessment on the cycle theme. International Journal of
Environmental & Science Education, 11(12), 5718-5727.

Schettini, C., Amendola, D., Borsini, I., & Galassi, R. (2020). A blended learning approach for
general chemistry modules using a moodle platform for first year academic students.
Journal of e-learning and knowledge society, 16(2), 61-72. https://doi.org/10.20368/1971-
8829/1135197

IJORER: https://journal.ia-education.com/index.php/ijorer 439


https://doi:10.1016/j.edurev.2017.06.001
https://doi.10.1166/asl.2017.10556
https://doi.org/10.1088/1742-6596/1747/1/012009
https://doi.org/10.29303/jipp.v5i2.122
http://DOI:10.29303/jppipa.v6i2.410
https://doi.org/10.29303/jpm.v15i3.1880
https://doi.org/10.15294/physcomm.v2i2.14893
https://doi.org/10.20368/1971-8829/1135197
https://doi.org/10.20368/1971-8829/1135197

Teaching Materials of Cluster Blended-Based Learning on Reduction-Oxidation Reactions to Improve Students’ Scientific Literacy

Sulistyaningsih, S. (2017). Implementasi model pengelompokan peserta didik dalam kelas paralel di SD
muhammadiyah 8 jagalan kelas V tahun ajaran 2016/2017. Skripsi. Surakarta: Fakultas
Keguruan dan Ilmu Pendidikan Universitas Muhammadiyah Surakarta.

Thiagarajan, S. D., Semmel, S., & Semmel, M. L. (1974). Instructional development for training
teacher of exceptional children. A Sourcebook. Blomington: Indiana University.

Utami, 1. S. (2018). The effect of blended learning model on senior high school students’
achievement. SHS Web of Conference, 42, 1-6.
https://doi.org/10.1051 /shsconf/20184200027

Vo, H.M,, Zhu, C,, & Diep, N. A. (2017). The effect of blended learning on student performance
at course-level in higher education: A meta-analysis. Studies in Educational Evaluation, 53,
17-28. https:/ /doi.org/10.1016/j.stueduc.2017.01.002

Wahyuni, S., Sanjaya, I. G. M., Erman, E., & Jatmiko, B. (2019). Edmodo-based blended learning
model as an alternative of science learning to motivate and improve junior high school
students’ scientific critical thinking skills. Internatonal Journal of Emerging Technologies in
Learning, 14(7), 98-110. https:/ /doi.org/10.3991 /ijet.v14i07.9980

Widiara, I. K. (2018). Blended learning sebagai alternatif pembelajaran di era digital. Purwadita,
2(2), 50-57. https:/ /doi.org/10.55115/ purwadita.v2i2.87

Wiliyanto, D. A., Pranata, S. A., & Yusuf, M. (2015). Gaya belajar siswa unggul di SDN cemara 2
surakarta. Prosiding Seminar Nasional Pendidikan, 1(2), 96-103.

Wright, K. L., Franks, A., Kuo, L., & Tigue, E. M. (2015). Both theory and practice: Science
literacy instruction and theories of reading. International Journal of Science and Math
Education, 14(7), 1275-1292. https:/ /doi.org/10.1007/s10763-015-9661-2

Yapici, 1. U. (2013). The effect of blended learning model on high school students’ biology
achievement and on their attitudes towards the internet. TOJET: The Turkish Online
Journal of Educational Technology, 11(2), 228-237.

*Arisy Erwin Junaidah, M.Pd. (Corresponding Author)

Postgraduate Programe of Science Education, Univeristas Negeri Surabaya,
J1. Lidah Wetan, Surabaya, East Java, 60213, Indonesia

Email: arisy.19020@mbhs.unesa.ac.id

Prof. Dr. Erman, M.Pd.
Postgraduate Programe of Science Education, Univeristas Negeri Surabaya,
JI. Lidah Wetan, Surabaya, East Java, 60213, Indonesia

Email: erman@unesa.ac.id

Dr. Rahardjo, M.Si.
Postgraduate Programe of Science Education, Univeristas Negeri Surabaya,
JI. Lidah Wetan, Surabaya, East Java, 60213, Indonesia

Email: rahardjo@unesa.ac.id

IJORER: https://journal.ia-education.com/index.php/ijorer 440


https://doi.org/10.1051/shsconf/20184200027
https://doi.org/10.1016/j.stueduc.2017.01.002
https://doi.org/10.3991/ijet.v14i07.9980
https://doi.org/10.55115/purwadita.v2i2.87
https://doi.org/10.1007/s10763-015-9661-2
mailto:arisy.19020@mhs.unesa.ac.id
mailto:erman@unesa.ac.id
mailto:rahardjo@unesa.ac.id

