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Mathematics teachers in integrated Islamic schools in Maluku are having
problems implementing the integration of Islam into mathematics learning. This
study aims to develop a learning model based on Islamic Integrated Information
Communication Technology (IICT) to help teachers increase creativity in
mathematical problem solving and students' environmental awareness. The
main output of this research is an ICT-based active learning model that
integrates Islamic sciences into mathematics learning to support the
development of creativity skills in solving mathematical problems and students’
environmental awareness at an early age. The development of the learning
model in this study is a combination of the Plomp (2013), Dick & Carey (2015),
and Joyce et al. (2009). Plomp's model was used for the research and model
development phase, Dick & Carey for instructional design, and Joyce et al. for
the model's contents. The resulting model is an adaptation of the hierarchical
and procedural combination of the three developments. The research subjects
are mathematics teachers and students. The data analysis technique used is the
analysis of the instrument's validity, the IICT model, the practicality, and the
effectiveness of the IICT model. Based on expert validation and testing results,
the resulting model meets the needs of mathematics teachers and students of
SMP/MTs in an integrated Islamic school environment. The results showed that
the IICT learning model was qualified to help teachers integrate Islam in
mathematics learning, increase creativity in solving math problems, and
students' environmental awareness.
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A. INTRODUCTION

The importance of providing an early understanding of the environment to the community
is a big effort that needs to be done immediately to protect the environment (Soryté &
Pakalniskiené, 2019). However, direct observations at several secondary schools in Maluku,
especially in Ambon, show that students' environmental awareness is still low. This also
happened in several countries (Ali, 2015; Aliman et al.,, 2019; Kaur, 2017). In addition, his
research (Ali, 2015) found that high school student's level of environmental awareness is still
low and is below the average category. Another thing that was found (Jusoh et al., 2018) by
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that the description of the level of environmental awareness among students is that they have
a high level of knowledge but a moderate level of practice, so it is important to foster
community attitudes and behaviour, especially high school students. This shows the need for
innovative strategies to overcome these problems; namely, more concrete efforts are needed
to increase students' overall environmental awareness. This strategy will be effective if it is
carried out through classroom education (Zaenuri et al,, 2017). The step needed is guiding
from the start, which is the key to shaping attitudes and behaviour towards the environment
(Marcinkowski & Reid, 2019).

Another thing that is important to be introduced early to students is creativity (Al-
Mahasneh, 2018; Ata-Aktiirk & Sevimli-Celik, 2020; Kupers et al., 2019) because creativity is
needed in every aspect of life. A prerequisite for individuals to solve problems is determining
the nation's superiority or competitiveness (Nakano & Wechsler, 2018). Many research
results have highlighted the importance of school culture in supporting or inhibiting creativity,
the need to bring up teachers' conceptions of creativity, and teachers developing their
creativity (Al-Mahasneh, 2018; Morais et al., 2019; Moraru, 2019).

Teaching creativity to students is very important (Masadeh, 2021), further according to
(Masadeh, 2021) teachers must teach creative mathematics. To create a creative classroom
environment, teachers need to have a specific school culture, knowledge of pedagogical
content about creativity, and pedagogical practices that foster creativity. Measuring the
success of teachers and students in learning mathematics with creativity is a very important
thing to consider (Naz & Murad, 2017) because creativity or creative thinking in mathematics
is an important thing to develop. After all, creativity is an integral part of mathematics (M. F.
Ayllén et al,, 2016; Novita & Putra, 2016). However, the results of the analysis of the needs of
students in secondary schools in Maluku show that their creative thinking skills in solving
mathematical problems are still very lacking. This incident is in line with the findings of
several research results on the problem of high school students' creativity (Bahrudin &
Siswono, 2020; Damayanti et al,, 2018; Ratnaningsih, 2018). In his research (Bahrudin &
Siswono, 2020) found that students' creativity problems were because students were unable
to understand the purpose of the problem and only gave one solution idea. Similar things
were found (Damayanti et al.,, 2018) in the problem of student creativity; namely, there was
no association between students’ mathematical creative thinking abilities and learning
independence. Thus, this indicates the need for a learning model to solve problems and
increase students' creativity in solving mathematical problems.

Several research results found that the integration of information and communication
technology increased students’ mathematical creativity in solving mathematical problems
(Nurzulifa & Dwijanto, 2021; Qadri et al,, 2019; Ummah et al., 2019). Therefore, teachers are
required to strive for the integration of technology and communication into daily learning
activities (Faisal & Martin, 2019). Further research in several countries reveals that general
science teachers are also required to integrate learning with Islam (Hidayaturrahman et al.,
2021; Muspiroh, 2019). On that basis, we need a learning model that can accommodate
integrated learning between information communication technology, Islam, and students'
environmental awareness.

Many studies related to the paradigm and concept of integrating science and its
implementation in curriculum design and learning processes have been carried out, but these
studies tend to focus on the monolithic understanding of each educational institution (Asfar et
al., 2019; Kelley & Knowles, 2016; Zulkifli et al., 2020). Furthermore, the findings show that
the integration of religion and science in some educational institutions is still poor (Subchi,
2020). However, in contrast to all of that, this study attempts to analyze various conceptions
of the integration of mathematics and Islam, technology, and students' environmental
awareness in obtaining mathematical learning models. This learning model helps teachers
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integrate Islam with mathematics, overcomes students' creativity problems in solving
mathematical problems, and increases students' environmental awareness.

Besides the support from many studies on the positive impact of using technology in this
mathematics learning model (Alabdulaziz, 2021; Hillmayr et al., 2020). There is also support
that shows the need to integrate religion with the learning environment (Abdillah et al., 2020).
Thus, this research has great significance for the world of education and nations to help
teachers integrate Islam into mathematics learning, increase students' creativity and
environmental awareness, and achieve international priorities.

Based on these problems, this research problem is how does the learning development
model that integrates Islam in learning mathematics increase students' creativity in solving
math problems and increase students' environmental awareness? So that the results of this
study can be used as a reference for an active ICT-based learning model that integrates
I[slamic sciences into mathematics learning to support the development of creative abilities in
solving mathematical problems and students' environmental awareness at an early stage.

B. METHODS

This research is a combination of several types of Research & Developmental (R&D)
(Akker et al., 2013), namely the development of the learning model in this study using the
Plomp and Bannan design (Akker et al, 2013). In addition, this development research
combines the elements of learning development proposed by (Joyce et al, 2009), the
development of an instructional learning system by (Dick et al., 2015), and the development
of learning materials (products) by Nieveen (Akker et al., 2013).

The IICT model development procedure consists of two stages, namely the pre-
development stage and the development stage. The pre-development stage includes initial
investigation, design, and realization. The development phase includes tests, evaluations, and
revisions. This stage focused on field trials consisting of individual trials, small group trials
and expanded trials. Product testing is a development stage activity that includes: test,
evaluation, and revision stages. The development stage was carried out to test the quality of
the IICT model, whether it met the criteria of being valid, practical, and effective.

The research subjects were mathematics teachers and students of SMP/MTs in Ambon
City. The schools that were tested were (1) SMP As-Salam Ambon, MTs Negeri Batu Merah
Ambon, and MTs Ishaka Ambon. The reason for choosing the three schools is because all three
are integrated Islamic schools—types of data collected in this study in the form of quantitative
and qualitative data. The data provides information or an overview of the developed learning
model's validity, practicality, and effectiveness. The data collected in this study are in the form
of quantitative and qualitative data. The data provides information or an overview of the
developed learning model's validity, practicality, and effectiveness. The instruments used are
instrument validation sheet, learning device validation sheet, model validation sheet, model
practical assessment sheet, model implementation observation sheet, teacher ability
observation sheet to manage and integrate learning, student activity observation sheet,
student response questionnaire to learning, questionnaire students' environmental
awareness, tests and rubrics for assessing students' creativity in solving mathematical
problems. The validity category of each aspect or all aspects assessed is determined based on
the categorization criteria adapted from the categorization according to (Bloom et al., 1981)
as follows: 0,80 <Va < 1,00 (Very Valid); 0,60 < Va < 0,80 (Valid); 0,40 < Va < 0,60 (Quite
Valid); 0,20 < Va < 0,40 (Less Valid); 0,00 < Va < 0,20 (Not Valid). Note: Va is the average
validation score of each aspect assessed

The criteria used to decide that the instrument used has an adequate degree of validity if
the value of Va is in the minimally valid category. Furthermore, to determine the level of



Abdillah, Islamic Integrated Information... 197

instrument reliability using the percentage of agreements by (Grinnell & Unrau, 2005) with

the following formula:

. rs (R = agreements (A4) % 100%
percentage of agreements (R) = disagreements (D) + agreements (A) 0

Information: A is the frequency of the match between the data of two validators/observer; D
is the frequency magnitude that does not match the data between the two
validators/observers; and R is the coefficient (degree) of instrument reliability.

The criteria for the instrument sheet are said to be reliable if the reliability value is R =
0.70 (Nitko & Brokhart, 2007). The analysis of the practicality/implementation of the IICT
model is reviewed based on: (1) actually in the field the IICT model can be implemented
(according to the test results), with all aspects observed at least including the category of
partially implemented; and (2) the ability of teachers to manage learning is included in the
category of at least quite.

The category of implementation of each aspect or all aspects of the IICT model is
determined based on the quality criteria for developing an instructional learning system
adapted from the categorization according to (Bloom et al.,, 1981) as follows: 1,5 < T < 2,0
(fully implemented); 0,5 < T < 1,5 (partially implemented); 0,0 < T < 0,5 (not
implemented). Note: T stands for Execution. The criteria used to state that the IICT model is
implemented if the minimum T value is partially implemented. However, if the value of T is in
the category of not being implemented, it is necessary to re-examine the aspects that are not
implemented. Furthermore, observations of learning using the revised IICT model were
carried out, then re-analyzed. And so on until it meets the criteria for the minimum T value in
the partially implemented category.

Data analysis of the teacher's ability to learn is done by looking for category values from
several aspects of the assessment given based on the lesson plan. The value of the teacher's
ability (KG), then referred to the interval of quality criteria for the development of learning
instructional systems adapted from (Bloom et al., 1981) for the level of educators' ability to
manage to learn, namely: 4,5 < KG < 5 (very good); 3,5 < KG < 4,5 (good); 2,5 < KG < 3,5
(quite good); 1,5 < KG =< 2,5 (less good); 0,0 < KG < 1,5 (not good). Note: KG is the value of
the ability of educators. The criteria for the teacher's ability to manage to learn, if every aspect
assessed for the level of KG achievement meets the minimum criteria is quite good. The IICT
model is said to be effective if operationally in the field the model gives results as expected
based on trials and analyzed using SPSS 15.0 software, while the indicators are as follows:

(1) students' environmental awareness during and after learning, used observation
sheets and student environmental awareness questionnaires in learning. The criteria for
increasing students' environmental awareness is the positive percentage difference for each
meeting session. If the students’' environmental awareness criteria have not increased, the
researchers will review (revised) the IICT model guidelines and learning tools. Furthermore, a
re-test is carried out which aims to meet the criteria. (2) The results of the achievement of
students' creativity in solving mathematical problems to determine the effectiveness of the
[ICT model with the achievement of creativity. The test is carried out at the end of the sub-
discussion to measure whether students have been creative or not. The criteria for the test of
student creativity in learning, if at least 80% of all students who obtain the minimum criteria
are creative from the very creative, creative, quite creative, less creative, and not creative
categories. The creative minimum criterion is the Minimum Completeness Criteria (KKM)
used in the pilot school.
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C. RESULT AND DISCUSSION

The first step of this research is an initial investigation carried out to find out the initial

state that occurred in the research subject. Next is the design of models, devices, and
instruments. Before being tested, all instruments, IICT model guidelines, and learning tools
have been validated by experts & practitioners according to their expertise. After the
validation stage, the activities carried out were individual trials, small group trials (limited
trials), and expanded trials (field trials).

1. Preliminary Investigation Results

Initial investigations of collecting information on the needs of students and teachers
through questionnaires, tests, interviews, and direct observations were conducted on 81
students in three schools. The results obtained information on the needs of students and
teachers in learning mathematics, environmental awareness, and the level of student's
creative thinking skills in solving mathematical problems are presented in Table 1 below:

Table 1. Results of The Analysis of Student and Teacher Needs

No Aspect Average Criteria
1 Concern for environmental issues 37 Very less
2 Awareness due to the problem of plastic waste in the

environment 47 Very less
3 Students have not maximized the disposal of plastic

waste in its place 44 Very less
4 Students agree to the statement of the need for

environmental improvement 79 Good
5 Students agree on the need to manage waste around

the school into valuable useful 71 Good

6 Ability to think creatively in solving math problems 29 Very less

Analysis of student needs in learning mathematics at

7 56,30
school Less
Analysis of teacher needs in learning mathematics at

8 55,74
schools Less

9 Management of learning in schools
a. Planning 83,22 Very good
b. implementation 67,34 Less
c. Evaluation 78,65 Very good

Table 1 informs that the average environmental awareness of high school students is
still lacking. The majority of students agree on improving the environment through
classroom learning and waste management around schools into useful goods. Creative
thinking skills in solving math problems are still lacking, and all teachers need examples
of mathematics learning models integrated with the environment and Islam in schools.

2. Results of Student Needs Analysis

Table 1 illustrates that, in general, students' environmental care and awareness is
still low. Students state the need for environmental management and improvement with a
set of rules at school. Furthermore, the results of the students' creative thinking ability
level test in solving mathematical problems showed that the majority of students were in
the category of less creative and non-creative thinking levels.
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Analysis of student needs consists of indicators of the availability of teacher time
specifically to discuss each learning competency, availability of teacher time for
consultation, providing feedback after each independent task, giving teacher feedback
after each completion of questions, providing material by the teacher in the form of
textbooks, independence of the material provided by the teacher, the adequacy of
references, the up-to-dateness of the references provided. The interactivity of each
learning topic with friends, the frequency of having difficulty discussing with friends,
difficulty in discussing with friends obtained an overall average score of 56.30; in this
case, the criteria were lacking. Statement of approval if IT-based learning using
PowerPoint integrated Islamic learning is available in schools. Teachers provide
independent assignments and questions through student worksheets and are willing to
use IT-based mathematics learning software through Geogebra.

Based on the answers given by students, it can be seen that, in general, students feel
that the teacher has provided time, provided feedback on what was done, provided
sufficient material for them. However, most students think that the references and
learning resources provided are insufficient because they have not used much technology
such as mobile phones or computers. In addition, the updating of learning resources has
not been adequate. Most of the students agreed that the teacher gave independent
assignments through power points facilitated by IT-based mathematics learning software
through Geogebra and audiovisuals to be done independently, interacting with friends
and teachers.

3. Teacher Needs Analysis Results

Based on the teacher needs questionnaire data, it was found that teachers always
prepare and utilize learning tools (such as lesson plans, textbooks, worksheets, and
learning media) in each lesson plan. Teachers in the learning process always discuss
learning competencies, respond to the material and master the material. However,
learning resources so far have not been sufficient and have not met the up-to-date reading
content. Teachers have also used electronic media in learning but are limited to the use of
presentation files. Teachers are still confused about integrating mathematics learning
with Islam. No teachers use information technology (IT)-based learning with Islamic
integration for environmental awareness and creativity in solving mathematical problems.

4. Learning Management

The results of the learning management questionnaire given to 3 educator
respondents who became respondents can be seen in Table 1, which consists of planning,
implementation and evaluation of learning obtained an average overall score of 76.40 in
the Good category. Based on the results of questionnaires, interviews and direct
observations of teachers in schools, information was obtained that the curriculum used
was the 2013 curriculum; learning objectives refer to core competencies and basic
competencies; Teachers have not made learning innovations, the media used to deliver
material that is often used is the blackboard, but teachers occasionally use powerpoints
because they have to take turns with other teachers; Characteristics of students in their
varied learning styles, namely visual, auditory, kinesthetic, and group learning styles;
Students in learning are generally passive; Learning resources used in learning are not
complete; Students on average have android mobile facilities; On average, students and
teachers want powerpoint facilities in learning; Teachers want examples of learning
models that integrate mathematics learning with technology and Islam.
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5. Design Stage Results

The results of the design phase are a) Formulated learning objectives that include
cognitive domains that emphasize the level of creative thinking in solving mathematical
problems; the affective domain, which refers to the attitudes and feelings of
environmental awareness, as well as the psychomotor domain, which emphasizes actions
and skills to construct understanding by experiencing; b) Formulated evaluation tools,
namely tests of creative thinking skills, environmental awareness questionnaires; c)
Determined learning strategies, namely delivery strategies used information technology
(IT)-based learning with Islamic integration for environmental awareness and creativity
in solving mathematical problems. The approach used is the approach recommended by
the 2013 curriculum, namely the scientific approach. The media used are teaching aids in
plastic tube and cone models, cardboard sheets, and computers. Use of computers to
display GeoGebra GeoGebra integrated power points, audiovisuals, and assignment of
math problems; d) Determination of learning materials, namely the selected learning
materials are media development which includes teaching aids models of tubes and cones
made of plastic, tube nets and cones made of cardboard, as well as the use of computers to
display Geogebra integrated power points, audiovisuals, and assignment of math
problems. This determination is based on: (1) the results of discussions with several
subject teachers, mathematics learning media experts; and (2) considering the timing of
the research. The materials used are teaching materials in a combination of printed and
non-printed formats.

Based on the initial investigation and the design phase, it is poured into the form of
the IICT model guide design and learning tools. The result of the IICT model design is the
[ICT model guideline format. The IICT model guide format contains an introduction, the
contents of the IICT model, and instructions for implementing learning using the IICT
model. The introduction contains the main considerations for the development of the IICT
model. The content of the IICT model contains 5 (five) main components: syntax, social
system, reaction principle, support system, and instructional impact and accompaniment
impact. While the instructional implementation instructions contain things in the form of
planning tasks, organizing learning with Islamic integration, helping students'
environmental awareness activities, handling individual/group learning situations, and
assessment tools. The result of the design of the learning device is to operationalize the
components of the I[ICT model (syntax, social system, reaction principle, support system,
instructional impact, and accompaniment impact) into the form of learning tools, in the
form of learning implementation plans, textbooks, worksheets, media power points, and
evaluation tools.

6. Realization Stage

Realization is carried out based on the results of the final preliminary analysis and
design, then reflected and re-examined to be directed to the completion in the form of a
prototype: (a) IICT model guidelines; and (b) learning tools; and (c) instruments.

7. IICT Model Guidelines Realization

The IICT model guide outlines the IICT model hypotheses as presented in Figure 1.
Then, based on the IICT model hypotheses, a description of the IICT model is presented,
namely:
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8. IICT Model Syntax
A learning model has syntax or stages of learning activities. These stages describe the

model working in practice, such as how to start lessons and facilitate students in using
learning resources. The syntax of the IICT model is designed by considering the views,
behavioristic, cognitive, constructivist, information and communication technology
developments, environmental knowledge, and Islam and is based on information
processing learning theory. The IICT model syntax is presented in Table 2.
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Table 2. IICT Model Syntax based on Hypothetical Model

Learning Phase

Activity

Teacher

Student

Phase |
Observing students'
prior knowledge

Setting Up Pretest

Doing pretest

Phase II

Organizing students
into study groups,
conveying goals and

Prepare and motivate students
with Islamic learning etiquette to
follow the learning process

Prepare yourself with Muslim
learning manners, pray and listen
to the benefits of the material to
be studied

motivating Delivering learning objectives and =~ Read and understand the learning
material coverage objectives & material coverage
Divide groups heterogeneously Group according to the teacher's
and help each group make the direction
transition efficiently

Phase III Presenting material with realistic Pay attention to the delivery of

Presenting communication information material through technological

information and
integrating Islam

technology devices with the
outside world and students' daily
environment

devices

Connecting students’ prior
knowledge with the material and
its integration with Islamic

Connecting initial knowledge with
the material and permeating
Islamic

Phase IV Guiding students to take roles in Each takes a role in conducting
Experience conducting experiments based on  experiments based on the LKS
LKS
Guiding students in group Deepen the material through
discussions group discussion
Encouraging students with Islamic  Pay attention to Islamic messages
values in learning
Phase V Guiding students to collect and Collect and analyze experimental
Associating and analyze experimental data data
Communicating Guiding students to experiment Conduct individual experiments
individually with information with information technology
technology devices devices
Guiding students to present Presenting experimental learning
experimental results results
Phase VI Assigning students to solve Assigning students to solve
Evaluation creative problems individually creative problems individually

Preparing for Post-test

Doing post-test

Inform the learning activity plan
for the next meeting

Listening to the lesson plan for
the next meeting

9. Validation Results

The results of the IICT model design development were further validated by learning
design experts. The results of the IICT model design development were further validated
by learning design experts. Learning design experts provide assessments, comments and
suggestions for revisions related to the following aspects: (1) Identification of learning
objectives of mathematics and students' environmental awareness; (2) The selection of
thematic approaches in increasing environmental awareness and students' creativity in
solving mathematical problems; (3) Development of an evaluation system for creativity
skills in mathematical problem solving, environmental awareness, communication skills,
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and collaboration skills; (4) Adjusting the learning environment in the learning process
by experiencing problems; (5) Using learning tools and facilities of integrated Islamic
information and communication technology in the learning process; (6) Showing the
relationship between the results of creativity skills, mathematical problem solving,
environmental awareness and Islamic. The results of the instrument feasibility
assessment are summarized in Table 3.

Table 3. Results of Learning Device Validation

No Learning Instruments X Criteria
1 Lesson plan 0,82 Very valid
2 Teaching Material 0,83 Very valid
3 LKS 0,77 Valid
4  Creativity Test in solving mathematics problems 0,90 Very valid
5 Information and communication technology media (PPT) 0,85 Very valid

Table 3 shows that all instruments are very valid except the LKS instrument on valid
criteria. The criteria used have an adequate degree of validity if the value of Va is in the
minimally valid category, so it is feasible to use. While the level of instrument reliability
using the percentage of agreements (PA) with the criteria of the instrument sheet is said
to be reliable if the PA value is 0.71. It can be stated that all instruments are reliable. Thus,
the instrument can collect data on the validity, practicality and effectiveness of the IICT
model.

Table 4. Results of Validation of the IICT Model Guidelines

No Rated aspect Rating result X Criteria
1 2 3
1 Introduction 1,01 051 1,01 0,84 Veryvalid
2 Contents of the IICT model 0,00
a. Syntax 084 084 084 084 Veryvalid
b. Social system and Islamic integration 084 091 1,01 092 Veryvalid
c. Reaction principle 081 1,01 081 0,88 Veryvalid
d. Support system 0,84 1,01 1,01 095 Veryvalid
e. Instructional impact and accompaniment 081 081 0,81 0,81 Very valid
3 Instructions for implementing learning 0,00

Creativity planning tasks in solving

mathematics problems 0,74 091 1,01 0,89 Very valid

Organizing 063 092 101 0,52 Veryvalid

Help students' activities and environmental 073 089 098 087 Veryvalid

awareness

H_andl.lng individual/group learning 1,01 1,01 101 101 Veryvalid

situations

Evaluation 1,01 1,01 1,01 1,01 Veryvalid
4, Language 0,68 074 091 0,78 Veryvalid

Average 083 088 087 086 Veryvalid

Based on the data in Table 4, it can be concluded that the IICT model guidelines are
very valid.
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10. Extended trial results (field trial)
The achievement of creativity in solving mathematical problems in field trials was
obtained by using a creativity test. The following is an illustration in Table 5.

Table 5. Distribution of student creativity test results in each session

I 11 111 Category
33% 35% 36% very creative
54% 56% 58% creative
12% 10% 6% quite creative

0% 0% 0% less creative
0% 0% 0% not creative

Based on the frequency analysis of students' creativity tests in solving mathematical
problems, it was found that learning in sessions I, II, and III was more than 80% of
students obtained the minimum criteria for being creative. These results indicate that the
creativity competence of students has met the criteria, namely at least 80% of students
have obtained the creative minimum completeness criteria (KKM). In addition, Table 5
also shows the increase in students' creativity in solving math problems from session I to
session III.

The improvement and achievement of students' creativity in solving math problems
which are quite high, can not be separated from learning activities with the IICT model,
which presents the material with realistic information and communication technology
tools with the outside world and students' daily environment in the learning process.
Connecting students' prior knowledge with the material and its integration with Islam.
They are guiding students to take roles in conducting experiments based on worksheets
with environmentally-friendly teaching aids. They encourage students with Islamic values
in learning, guiding students to experiment individually with information and
communication technology devices to make it easier to develop creativity. The increase
and achievement of students' environmental awareness after learning can also be
analyzed for each aspect, as shown in Figure 2.

100%
2
=
_; 50%
%
0%
SB B SB B SB B
I II [1I
= Aspek 1 85% 15% 90% 10% 95% 5%
= Aspek 2 84% 16% 91% 9% 92% 8%
Aspek 3 82% 18% 89% 11% 93% 7%
= Aspek 4 78% 22% 87% 13% 92% 8%
u Aspek 5 76% 24% 87% 13% 92% 8%

Figure 2. The increase and achievement of students' environmental awareness
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Figure 2 is obtained from the analysis results with Ms. Office Excel 2013, and the
results show an increase in aspects 1, 2, 3, 4, and 5 from a session I to session IIl. The
majority of students are in the category of very good environmental awareness. Next is

observing the teacher's ability to implement the IICT model learning.

Table 6. Results of Observation Analysis of Teacher Ability to Implement IICT Model Learning

No. Observed Aspect I I 111 x  Criteria
Phase |
Observing students' prior ~ Setting Up Pretest 4,00 4,00 4,00 4,00 SB
knowledge
Prepare and motivate students
Phase Il with Islamic learning etiquette to 3,50 4,00 4,00 383 SB
Organizing students into follow the learning process
study groups, conveying Lo . —
goals and motivating Delivering learning objectivesand 45 409 400 4,00 SB
material coverage
Divide groups heterogeneously
and help each group make the 4,00 4,00 4,00 4,00 SB
transition efficiently
Presenting material with realistic
communication information
technology devices with the 3,00 3,50 4,00 350 SB
Phase III . s
o . outside world and students' daily
Presenting information .
: . environment
and Integrating Islamic - —
Connecting students' prior
knowledge with the material and 3,00 4,00 400 3,67 SB
its integration with Islamic
Guiding students to take roles in
conducting experiments based on
Phase IV worksheets with environmentally- 400 4,00 4,00 4,00 SB
Experience friendly teaching aids
G.mdlng students in group 400 4,00 400 400 SB
discussions
Encour.aglng st.udents with Islamic 300 400 400 3,67 SB
values in learning
Guiding studepts to collect and 400 400 400 400 SB
analyze experimental data
gtslssg;/tin and Guiding students to experiment
nga individually with information 3,50 4,00 4,00 3,83 SB
Communicating :
technology devices
Gu1dlr.1g students to present 400 4,00 400 400 SB
experimental results
Asmgpmg students. to §qlve 350 4,00 4,00 383 SB
creative problems individually
Phase VI
Evaluation Preparing for Post-test 4,00 4,00 4,00 400 SB
Inform the learnlpg activity plan 400 4,00 400 400 SB
for the next meeting
Average 3,89 SB
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Paying attention to Table 6 shows that the effectiveness of the IICT model is very
good. The effectiveness is shown by the activities of teachers and students in learning, and
student responses to learning in all aspects are in very good criteria. Data from Phase III
to Phase VI show an increasing trend. Of the 15 aspects in the IICT Learning model, a
significant increasing trend is presenting material with realistic information technology
tools with the outside world and students' daily environment. This is due to the ease with
which the teacher conveys the material, the attractiveness of the information technology
devices used by the teacher, the enthusiasm of the students to receive from the teacher,
and the suitability of the delivery of material by the teacher with the student's prior
knowledge.

This study describes the Islamic integrated Information Communication Technology-
Based Mathematics Learning model and environmental knowledge development. The
development of the IICT Learning Model and its Effect on Student Activities and
Environmental Awareness was carried out in six stages: Initial investigation, design,
realization, test, evaluation, and revision. The resulting product is the design and syntax
of the IICT Learning Model. Design experts first validate this product. Based on the
evaluation results of the experts, it was shown that the design and syntax of the
developed IICT learning model were suitable for use in learning. The application of this
model in learning gives very positive results towards increasing students' creativity in
solving mathematical problems, students' environmental awareness, and teachers'
understanding of combining information technology and Islamic instruments.

There are many advantages of an integrated mathematics learning design with
information technology facilities, including making it easier for students to complete their
mathematical ideas (Darling-Hammond et al., 2020; Das, 2019; Hoyles, 2018). In addition,
learning experiences with integrated information and communication technology enable
students to communicate and collaborate both individually and in groups (Ansari & Khan,
2020; Konig et al.,, 2020) has a positive impact on the achievement of overall student
learning outcomes. Furthermore, in integrated learning, information and communication
technology trains students' and teachers' mathematical skills (Joshi, 2017; Novita &
Herman, 2021). Furthermore, this learning can be a learning resource for teachers and
students and allow them to share experiences and update themselves with the latest
informative materials (Rana & Rana, 2020).

The next advantage of this learning model is that it integrates learning mathematics
as a general science with religion or Islam. According to (Estrada et al, 2019), it is
important to integrate religion into education to improve mental health. The
internalization of religious morality in education helps develop healthier reactions to
stimuli. Besides that, integrating religion in education can increase awareness about
religious beliefs and practices and their impact on individuals, families, and society. This
is supported by (Sayuti & Rahiem, 2020) that the application of science integration in
universities or schools is very important, namely a policy of translating the concept of
science integration into the learning management system, which is manifested in
curriculum design and learning processes. Furthermore, according to (Arifudin, 2016),
with the integration of science with religious knowledge, students will be invited to think
holistically and not partially in living the plurality of beliefs and religions.

Another concern in this learning model is the influence on the ability to think
creatively in solving mathematical problems and students' environmental awareness.
Mathematics learning models that utilize information technology facilities can increase
students' creative thinking (Tindowen et al, 2017; Wahyudi et al., 2020). Student
creativity is obtained from individual experiments with information technology devices
(Ansari & Khan, 2020; Sung et al., 2016). This can be realized well because of the support
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from teachers who guide in optimizing the functions of information technology devices (S.
Ayllon et al., 2019; Henriksen, 2016). In this case, the technological device facility is the
Geogebra Application, which is included in PowerPoint, making it easier and faster for
students to try out their mathematical ideas (Arini & Dewi, 2019; Tamam & Dasari, 2021)
so that the components of fluency, flexibility, originality, and elaboration of creative
thinking can be fulfilled by students through the use of GeoGebra (Alkhateeb & Al-Duwairi,
2019; Radovic¢ et al.,, 2020; Zulnaidi et al., 2020).

The next is about students' increasing environmental awareness due to religious
messages about the importance of protecting the environment in learning (Muslih, 2021;
Robina-Ramirez et al., 2020). In particular, the message of Islamic values in increasing
students' environmental awareness (Koehrsen, 2021; Nuriman & Fauzan, 2017). In
addition, the use of materials around the student's environment as teaching aids after
using technology also greatly supports increasing students' environmental awareness
(Arga & Rahayu, 2019; Licorish et al., 2018). Further support from (Ramadhani et al,,
2020) is that using learning materials with the context of everyday life gives students new
experiences to solve real problems in their lives, so students can explain how to solve
problems of everyday life with mathematical modeling. As a result, learning with this
model has provided positive support to students to ultimately improve creative thinking
skills (Suganda et al., 2021).

D. CONCLUSION AND SUGGESTIONS

The results of this study conclude that the IICT Learning Model helps teachers integrate
[slam in mathematics learning by presenting material with realistic information and
communication technology tools with the outside world and students' daily environment and
connecting students' prior knowledge with the material. They are increasing students'
creativity in solving mathematical problems by conducting creative experiments and
assignments based on LKS with environmentally-friendly teaching aids and individual and
group experiments with information and communication technology tools. Increased
environmental awareness of students due to motivation with Islamic learning manners to
follow the learning process, use of environmentally friendly teaching aids, and Islamic
messages during the learning process. With the help of teachers in integrating Islam with
mathematics learning and increasing environmental awareness of students’ creativity in
solving mathematical problems. Mathematics teachers are advised to use the IICT learning
model. This research was only conducted on the topic of curved side space and only focused
on students' creativity in solving mathematical problems so that other researchers are
advised to conduct similar research by considering the diversity of teaching materials and
students' abilities.
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