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Abstract

This study aims to: 1) develop an interactive book learning media based on a realistic mathematical approach to
the valid, practical, and effective flat-sided geometry material (cubes and blocks) so as to improve students'
mathematical spatial abilities; 2) improve students' mathematical spatial abilities by using interactive book media
based on a realistic mathematical approach to the material of flat side shapes (cubes and blocks). This research is
a development research. The development model used in this study is the ADDIE model with 15 students in class
VIII-1 and 15 students in class VIII-2 at SMP IT Ikhwanul Muslimin as the research subject. The validity of the
learning media developed was reviewed from the analysis of the results of the validity of the learning media by
the validators with a total average value of 3.73 ("Valid" category). Meanwhile, the practicality of learning media
is seen from the observation score of the implementation of learning in the second trial, which is 3.73 (category
"Well Implemented"). The effectiveness of learning media in terms of four aspects, namely classical completeness,
student activity observation scores, and student responses. The classical mastery of the students' mathematical
spatial ability in the second trial was 86.67% (13 students). The average percentage of students' achievement in
the ideal time of activity in the second trial for three meetings was 24.07%, 28.70%, 26.39%, 11.11%, 6.48%, and
3.24%. The average student response in the second trial was 3.74 (category "Interested").
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PRELIMINARY

Mathematics is one of the basic sciences that has a very important influence in life, because it can prepare and
develop students' ability to think logically, kindly, and appropriately to solve problems that occur in their daily
lives (Noviani, Syahputra, and Murad, 2007). 2017). Based on the results of the TIMSS study conducted every 4
years, in 2003 Indonesia was ranked 35th out of 46 participating countries with an average score of 411, while the
international average score was 467. In 2007, Indonesia was ranked 36th out of 49 countries. participants with an
average score of 397 while the average international score was 500. In 2011, Indonesia was ranked 38th out of 42
participating countries with an average score of 386, while the international average score was 500. And in 2015
Indonesia was ranked 44th out of 49 participating countries with an average score of 397, while the international
score was 500 (Hadi and Novaliyosi, 2019: 563). Asih (2018: 2) which states that geometry is one of the branches
of mathematics that must be mastered by students because geometry supports many topics in order to solve
problems in mathematics that will be useful in the process of solving mathematical problems.

Boakes (Susanti & Rosyidi, 2013) argues that spatial visualization is the most important part in geometric
thinking, because visualization is the ability to imagine, rotate, select or reverse two or three-dimensional objects.
In Utami's research (2020: 131) stated that the mathematical spatial ability of class X students at one private
Madrasah Aliyah in Singkawang is still low. There are two forms of errors in solving mathematical spatial ability
problems, namely conceptual errors and operating/procedural errors. Some of the findings that occurred above are
not much different from the conditions found in the IT Ikhwanul Muslimin Middle School. To see more about this
problem, The researcher conducted an initial test on the spatial ability of the Ikhwanul Muslimin IT Junior High
School students in class VIII-1 on the subject matter of flat-sided space. Of the 26 students who took the test, it
was found that 5 students (19.23%) had completed and 21 students (80.97%) did not. With the percentage of each
indicator with a percentage value of 59.29% students are low on the relation indicator, 65% of students are on the
visualization indicator, 56.43% of students are low on the perception indicator, 47.14% of students are very low
on the mental rotation indicator, and 70% of students are on the orientation indicator.

Therefore, we need an appropriate learning activity to improve students' spatial abilities, including using
interactive digital book learning media to be able to describe geometric shapes in real contexts. So that students
will be easier to understand, not just understanding routine problems. Likewise, it is stated in the research of Arifin,
Pujiastuti, and Sudiana (2020: 71) that learning media can improve mathematical spatial abilities caused by several
things, namely: (1) By using this learning media students can manipulate real objects, namely manipulating objects
that are physical and can be a learning experience for students; (2) the learning steps contained in the guidebook



Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) JLIEE |
Vol.12, No.21, 2021 “s E

also use the STEM approach so that learning is linked between each STEM element so that it becomes more
meaningful; and (3) the learning media developed in their activities do not provide information about the material
directly, but require students to seek knowledge by exploring their learning media and building students'
knowledge independently. The use of learning resources and learning media is a strategy in learning. This is in
line with Surya's research (2010) which states that learning mathematics must be made with fun and exciting
strategies so that learning objectives can be achieved. and (3) the learning media developed in their activities do
not provide information about the material directly, but require students to seek knowledge by exploring their
learning media and building students' knowledge independently. The use of learning resources and learning media
is a strategy in learning. This is in line with Surya's research (2010) which states that learning mathematics must
be made with fun and exciting strategies so that learning objectives can be achieved. and (3) the learning media
developed in their activities do not provide information about the material directly, but require students to seek
knowledge by exploring their learning media and building students' knowledge independently. The use of learning
resources and learning media is a strategy in learning. This is in line with Surya's research (2010) which states that
learning mathematics must be made with fun and exciting strategies so that learning objectives can be achieved.
The use of learning resources and learning media is a strategy in learning. This is in line with Surya's research
(2010) which states that learning mathematics must be made with fun and exciting strategies so that learning
objectives can be achieved. The use of learning resources and learning media is a strategy in learning. This is in
line with Surya's research (2010) which states that learning mathematics must be made with fun and exciting
strategies so that learning objectives can be achieved.

Hafizd and Masriyah (2020: 135) that the learning media developed is of good quality because it meets the
valid, practical, and effective criteria. Valid because the learning media is declared valid by the validator, practical
because the teacher's activity using learning media in the classroom is very good, and student activity is active,
while effective because the student's response to learning is positive, student learning mastery is achieved, and
there is an increase in student understanding. In this study, researchers used interactive digital books as learning
media for teaching and learning activities on the grounds that interactive digital books are learning media that are
able to present audiovisual messages clearly to students and material that is real,

The other solution so that students' spatial abilities can increase is by using a realistic mathematics learning
approach. According to Herzamzam and Rahmad (2020: 185) realistic mathematics learning is basically the use
of reality and the environment that students understand to facilitate the mathematics learning process, so as to
achieve the goals of mathematics education better than in the past. Tasmalina & Prabowo (2018) which states that
arealistic mathematics approach provides opportunities for students to be more active in solving learning problems
and have a positive attitude towards mathematics subjects.

Based on the description above, the authors are interested in conducting research related to learning media,
realistic mathematics learning approaches, and students' spatial abilities entitled "Development of Interactive
Digital Book Learning Media Based on Realistic Mathematics Approaches to Improve Students' Spatial Ability at
SMP IT Ikhwanul Muslimin".

METHOD

This research was conducted at the IT Ikhwanul Muslimin Middle School in Medan in the even semester of the
2020/2021 academic year. The subjects in this study were students of class VIII-1 and VIII-2 SMP IT Ikhwanul
Muslimin Medan. The object in this study is an interactive digital book learning media based on a realistic
mathematical approach to the material for building flat sides (cubes and blocks). This type of research is Research
and Development using the ADDIE model.

1. Data collection

The data collection instrument consisted of a validation sheet that was used to obtain data on the quality of learning
devices based on the assessment of experts. Some of the validation sheets used include: validation sheets for
learning media experts; validation sheet for Learning Implementation Plan (RPP); validation sheet for Student
Worksheet (LKPD). Then for the practicality questionnaire filled out by students and students' spatial ability tests.
The data obtained from the results of the spatial ability test were analyzed to determine the increase in students'
spatial abilities. The data were obtained from the results of the pre-test and post-test of students' spatial abilities.
To calculate the increase in students' spatial ability, the n-gain value is determined first. In calculating n-gain, the
formula is used (Lestari and Yudhanegara, 2015: 235):

Normalized gain = M
Smax - Spre
Information:

N — Gain = normalized gain score
Spost = final test score

Spre = preliminary test scores
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maximum score = Sy,
Table 8
N-Gain Score Criteria

Gain Score (g) Criteria
g0.3< Low
03<g0.7< Medium
g>0.7 High
Source: (Hake, 1999)
RESULTS AND DISCUSSION
1. Validity of Interactive Digital Book Learning Media
Table 9
Summary of Validation Results of Interactive Learning Media and Validated Learning Instruments
Validated Instrument Score Category
Learning Media 3.73 Valid
Lesson plan (RPP) 3.74 Valid
Student Worksheet (LKPD) 3.84 Valid
Mathematical spatial ability preliminary test 3.85 Valid
Mathematical spatial ability final test 3.89 Valid

2. The Practicality of Interactive Digital Book Learning Media

The practicality of developing interactive digital book learning media has met the practical criteria in terms of the
results of the assessment of the experts (validators), all validators stated that the interactive digital book learning
media developed was feasible to use with a little revision. Then, observe the implementation of learning using
interactive digital book learning media in table 10 below:

Table 10
Summary of Observation Results of Learning Implementation
Trial 1 Trial 11
PI PII PI PII PIIL
Score 2.80 2.93 3.60 3.73 3.87
Average 2.87 3.73
Category Implemented Poorly Well done

Based on the table, it can be seen that the learning implementation observation score did not meet the
practicality criteria in the first trial, namely with a score of 2.80 at the first meeting, a score of 2.93 at the second
meeting, and an average of 2.87 (category "Not Well Implemented". "). While in the second trial, a score of 3.60
was obtained at the first meeting, 3.73 at the second meeting, and 3.87 at the third meeting. The average result of
the observation of the implementation of learning in the second trial was 3.73 with the category "Well
Implemented".

3. The Effectiveness of Interactive Digital Book Learning Media

Mathematical Spatial Ability Test Achievement

Based on the results of the test analysis in the first and second trials, it was found that the students' spatial abilities
had met the classical completeness criteria. The description of the results of students' spatial abilities is shown in
table 11 below:

Table 11

Mathematical Spatial Ability Test Achievement Summary

Achievement on

Trials

Pre-test Final Test
I 20% 40%
11 33.33% 86.67%

The achievement of the final test of students' mathematical spatial abilities in the first trial was 40% with a
total of 6 students declared complete. So, it can be concluded that in the first trial the application of the developed
interactive digital book learning media did not meet the criteria for achieving classical completeness (>80%).
However, in the second trial, the achievement of the final test of mathematical spatial ability of students has met
the specified criteria, which is 86.67% with a total of 13 students declared complete. Thus, it can be said that the
interactive digital book learning media has met the effectiveness criteria in the aspect of achieving students'
mathematical spatial abilities.

10
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Student Activities

Based on the results of the first trial, it can be concluded that all student activities meet the ideal percentage of
time set. The summary can be seen in table 12 below:

Table 12
Summary of Ideal Time Percentage of Student Activities in Trial I
Meeting A i
. verage ime
Observation Aspect I 1 (%) Ideal (%) Tolerance

Paying ’ attention and hstepmg to the 25 2222 23.61 20 15% PWI 25%<<
explanation of the teacher or friend
Reaq and understand problems in learning 2361 2917 26.39 30 25% PWI 35%<<
media or LKPD
Find a solution to a given problem 29.17 25 27.08 30 25% PWI 35%<<
Discuss and ask the teacher or friends 11.11  15.28 13.19 10 5% PWI 15%<<
Draw conclusions from the material studied 5.56 6.94 6.25 10 5% PWI 15%<<
Domg activities that are not relevant to 556 139 347 0 0% PWI 15%<<
learning

Based on the analysis of the results of observing student activities in the first trial, it was obtained that the
average percentage of achieving the ideal time of student activity for the two meetings in the first trial was 23.61%,
26.39%, 27.08%, 13.19%, 6, 25%, and 3.47%. While the results of the second trial, it can be concluded that all
student activities meet the set ideal percentage of time. The summary can be seen in table 5 below:

Table 13
Summary of Ideal Time Percentage of Student Activities in Trial II

Meeting A Ti
. verage ime

Observation Aspect I 11 111 (%) Ideal (%) Tolerance
Paying attention and listening to the 5 3 51 361 9407 15% PWI 25%<<
teacher or friend's explanation 20
Read and understand problems in 0 o
learning media or LKPD 29.17 29.17 2639 2824 30 25% PWI 35%<<
Find a solution to a given problem  26.39 25 27.78  26.39 30 25% PWI 35%<<
Discuss and ask the teacher or ¢33 155 1350 111 10 5% PWI 15%<<
friends
Draw conclusions from the 550 (o4 604 648 10 5% PWI 15%<<
material studied
Doing activities that are mot 556 39 578 34 0 0% PWI 15%<<

relevant to learning
Based on the table above, in the second trial the average percentage of students' ideal time for three meetings

was 24.07%, 28.24%, 26.39%, 11.11%, 6.48%, and 3, 24%. Based on these data, it can be concluded that all
student activities in the second trial also meet the ideal percentage of time set.
Student Response
Based on the analysis of the results of student responses, it was found that in the first and second trials, students
were interested in the learning media developed. More clearly, the data is shown in Table 6 below:
Table 14
Summary of Student Response Questionnaire Analysis Results

Respondent Trial I Trial 11
Score Category Score Category
Student 3.70 Interested 3.74 Interested

This can be seen from the average score of student responses showing interest in learning with the developed
learning media. Judging from the score of the student response questionnaire in the first trial of 3.70 with the
interested category and in the second trial of 3.74 with the interested category. So it can be concluded that from
the student's response to the interactive digital book learning media that was developed effectively.

Spatial Ability Upgrade Peningkatan

Based on the results of the analysis of the students' mathematical spatial ability test in the first and second trials,
it showed that there was an increase in the students' mathematical spatial abilities. The scores for increasing
students' mathematical spatial abilities in the first and second trials can be seen in table 15 below:

11
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Table 15
Increasing Students' Mathematical Spatial Ability
Trial I Trial 11
Score Category Score Category
0.20 Low 0.40 Medium

Based on the average normalized gain, it was found that in the first trial there was an increase in the spatial
ability of students with low criteria with a score of 0.20 (N-Gain ) and in the second trial there was an increase in
scores with moderate criteria with a score of 0.40 (0, 3 < N-Gain So it can be concluded that the interactive digital
book learning media developed can improve students' mathematical spatial abilities.< 0,3 < 0,7)

CONCLUSION

Based on the results of the research that has been done, it can be concluded that: 1) The validation of the interactive
digital book learning media developed was in the "Valid" category in terms of the analysis of the results of the
validity of the learning media by the validators with a total average value of 3.73. 2) The interactive digital book
learning media developed meets the criteria for the practicality of learning media in terms of the analysis of the
results of observing the implementation of learning. The score obtained in the first trial was 2.87 (category "Poorly
Implemented") and did not meet the criteria for research success. However, after making several revisions, in the
second trial the learning implementation observation score increased to 3.73 (category "Well Implemented"). So
that the learning media developed successfully meets the criteria for the practicality of learning media. 3) The
developed learning media has met the established effectiveness criteria. In the first trial the achievement of
students' mathematical spatial abilities was 40% (6 students) and in the second trial it was 86.67% (13 students).
The average percentage of students' achievement in the ideal time of activity for the two meetings in the first trial
was 23.61%, 26.39%, 27.08%, 13.19%, 6.25%, and 3.47%. While in the second trial the average percentage of
students' ideal time for three meetings was 24.07%, 28.70%, 26.39%, 11.11%, 6.48%, and 3.24%. The average
student response in trial I was 3.70 (category "Interested") and in trial II was 3.74 (category "Interested"). 4) The
increase in students' mathematical spatial ability is also seen in each indicator of mathematical spatial ability. Based
on the normalized gain index,< 0,3 < 0,7)
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