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ABSTRACT

Islamic-based educational institutions needed to internalize Qur’an and hadith in every lesson. Fractions were one of
the main subjects of mathematics taught at the elementary school level. The purpose of the study was to design
mathematics learning to fractions based on Qur’an and hadith at Madrasah Ibtidaiyah. This study used a qualitative
research method with a design research approach of development research type. The results of the study revealed that
a learning design could be implemented with a scientific learning approach in fractions learning based on Qur’an and
hadith. The verses of the Qur'an and hadith that explicitly mentioned fractional numbers were displayed at the observing
stage. Each fractional number in the Qur'an and hadith was illustrated with a length model. Based on the fractional
numbers mentioned in the observing stage, students were then directed to submit nutmeg questions in the questioning
stage. The questions at the questioning stage were appropriate to the material, then discussed at the reasoning stage
while still applying student-centered learning.

Keywords: learning design; fractions; qur’an and hadith-based learning; madrasah ibtidaiyah

1. INTRODUCTION

Integrated learning in schools continues to be expanded. It is key to equip students with a religious character (Moulin-
Stozek, 2020), especially for Islamic-based educational institutions. Madrasah is mandated to develop integrated learning
with Islam (Abdussakir & Rosimanidar, 2017; Haqiqi & Albar, 2019; Nata & Sofyan, 2020). It also applies to learning
mathematics. Al-Qur'an and hadith as sources of Islamic teachings also contain mathematical concepts (Abdussakir, 2014;
Hapiz et al., 2019; Laili, 2018; Nasution, 2017; Rosikhoh & Abdussakir, 2020).

Research related to the exploration of mathematical concepts in the Qur’an and hadith has been carried out (Abdussakir,
2014; Hapiz et al., 2019; Laili, 2018; Rosikhoh & Abdussakir, 2020). However, this is not enough to give meaning. It is
necessary to develop a learning design based on Qur'an and hadith since internalizing culture and religion into learning
makes learning more meaningful (Abdussakir, 2017; Rosikhoh et al., 2021; Sharma & Orey, 2017; Vandeyar, 2017). Thus,
it is necessary to implement an integrated learning design so that one can apply learning mathematics based on Qur'an and
hadith at school.

Fractions are the principal material in learning mathematics that from an early stage must be mastered. Therefore, at
elementary school, fractions are taught (Empson et al., 2011; Steenbrugge et al., 2014). Fractional numbers are mentioned
in the Qur'an and hadith explicitly (Abdussakir & Rosimanidar, 2017). Research related to the exploration of fractions in
the Qur’an and hadith has also been carried out (Hapiz et al., 2019; Rosikhoh & Abdussakir, 2020). Research related to the
implementation of numbers in the Qur’an has also been carried out (Mansur et al., 2018). However, the study is limited to
specific integers. Additionally, research related to how to teach fractional number material contained in the Qur’an and
hadith is still rare to find. Thus, this study developed a design for fractions learning based on Qur’an and hadith at an
Islamic-based elementary school (Madrasah Ibtidaiyah).

2. RESEARCH METHOD

This study used a qualitative research method with a design research approach of development studies type (Putrawangsa,
2018). The first step was to choose math material: fractions at an Islamic-based elementary school (Madrasah Ibtidaiyah).
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The second step was to find and identify verses of the Qur’an and hadith that contain fractional numbers. There were many
verses of the Qur'an (Hapiz et al., 2019) and hadiths that mentioned fractional numbers (Rosikhoh & Abdussakir, 2020).
This study used the surah an-Nisa:12, the hadith Sahih Muslim:1344, Sunan Tirmidhi:2818, and Sunan Abu Daud:86. The
third step was to explore fractional numbers in the verses of the Qur’an and hadith so that used in learning. The fourth step
was to determine the integration model of the fractional numbers and the results of the exploration of Qur’an’s verses and
hadiths used. Numbers were one of the mathematical materials mentioned in the Qur’an explicitly. Therefore, fractions
could be integrated through the mathematics from the Qur’an model. Additionally, the Qur'an’s verses and hadiths related
to figh material for fractions learning could also use the mathematics for the Qur’an integration model (Abdussakir &
Rosimanidar, 2017). The fifth step was to determine the model and learning method used. Next, described fractions learning
design based on Qur’an and hadith at Madrasah Ibtidaiyah.

3. RESULTS AND DISCUSSION
3.1 Results

Fractions learning based on Qur’an and hadith at Madrasah Ibtidaiyah can be taught with a scientific learning approach.
Previous research reported that scientific learning could improve critical thinking skills (Nurcahyo et al., 2018). Additionally,
scientific learning was also influential in improving student learning outcomes (In’am & Hajar, 2017),(Firman et al., 2018).
The learning stages carried out in this research were: observing, asking, and reasoning. At the observation stage, the verses
of the Qur’an and the hadith which explicitly mentions fractional numbers were given. It serves to internalize the material
and Islamic values to instill religious character in the students of Madrasah Ibtidaiyah. Additionally, the verses of the
Qur’an and hadith could train students' literacy. It is key to improving the literacy skills needed to face the challenges of
today's era.

Fractions were explicitly mentioned in the verses of the Qur'an and hadith were then illustrated using a length model
(Mccoy et al., 2016; Souza & Powell, 2021). It was intended to make students easier to understand the material of fractions.
Fractions learning based on Qur’an and hadith were divided into two sub-materials. First, using hadith to understand the
meaning of fractions and how to express them, recognize proper fractions, and understand a fraction a/b with a>1 as the
sum of fractions 1/b. Second, using the verses of the Qur’an to understand equivalent fractions.

3.1.1 Fractions Learning Based on Hadith

1) Observing
Observation 1
Read the following hadith and observe each picture in the following hadith.

a. The Prophet said: "Couldn't any of you recite the thirds of the Qur'an overnight?" They asked in return, "How do you read
a third of it?" The Prophet replied "Qul huwallahu ahad"” (Surat al-Ikhlash) is equal to thirds of the Qur'an.” The Prophet
said: "Verily Allah 'azza wajalla made Qur’an into three parts. Then Allah made, "Qul huwallahu ahad” as a part of the
parts’ Qur'an.” (Hadith Sahih Muslim 1344).

1

3

Figure 1. Illustration of one part of the three parts of the Qur’an

b. The Prophet sallallaahu 'alaihi wa sallam said: "Whoever reads "ldza Zulzilat" it will be replaced for him with half of the
Quran,

1

1
2 2

Figure 2. Illustration of the reward obtained when reading the letter az-Zalzalah once

whoever reads "Qul yaa ayyuhal kaafiruun" it will be replaced for him with the fourths of the Qur’an,

1 1 1

1
4 4 4 4

Figure 3. Illustration of the reward obtained when reading Surah al-Kafirun once

And whoever reads "Qul huwallaahu ahad” it will be likened to him the thirds of the Qur'an.” (Sunan Tirmidhi 2818).
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Figure 4. Illustration of the reward obtained when reading Surah al-Tkhlash once

c. The Prophet sallallaahu 'alaihi wa sallam performed ablution, he was given a vessel filled with water about two-thirds
of the mud. (Sunan Abu Dawud 86).
2 1
3 3
Figure 5. Illustration of the amount of water the Prophet used when performing ablution
2) Asking

Ask examples of questions related to fractions according to the text of the hadith given. For example: “How do you write a
fraction?” “Why are thirds written 1/3?” Allow students to ask or record questions related to fractions.

3) Reasoning

a) Understanding Fractions and How to Express Fractions

Note Observation 1. Based on the hadith Sahih Muslim 1344, at first, Qur'an was stated as a single unit. Then, Qur'an is
divided into three equal parts (see Figure 6). It shows that this hadith contains the part-whole meaning: stating fractions
as a part of the whole (éadei & Kolar, 2018; Jiang et al., 2021; Norton et al., 2014). Part-whole meaning of fractions is the
most popular fraction meaning (Jones, 2012).

1
3

Figure 6. Part-whole meaning of fractions

a. If you read "Qul huwallahu ahad" (Surah al-Ikhlash) once, this is the same as reading 1 part of 3 parts of the Qur'an
(see Figure 1). Furthermore, 1 part of 3 parts is expressed as thirds and can be written as 1/3.
b. If you read "Qul huwallahu ahad" (Surah al-Ikhlash) twice, this is the same as reading how many parts of the Qur'an?

1

3

1

3

Figure 7. Illustration of the reward obtained when reading Surah al-Ikhlash twice

Thus, 2 parts of 3 parts are expressed as two-thirds and can be written as 2/3.
c. If you read "Qul huwallahu ahad" (Surah al-Ikhlash) three times, this is the same as reading how many parts of the
Qur’an?

1

1 1
3 3 3

Figure 8. Illustration of the reward obtained when reading Surah al-Ikhlash three times
Thus, 3 parts of 3 parts are expressed as three-thirds and can be written as 3/3.

b) Understanding Proper Fractions

Fractions are numbers that are denoted by a/b. where a and b are integers and b=0. a is called the numerator, and b is
called the denominator. Then, pay attention to fractions contained in Observation 1, compare the numerator and
denominator. Fractions in Table 1 are proper fractions. Furthermore, the teacher can direct students to make their
conclusions which regard the meaning of proper fractions. If a/b denote a fraction where a and b are integers and b=0, then
a fraction is called proper fractions if the numerator is smaller than the denominator (Gabriel et al., 2013; Newton et al.,
2014; Nurasiyah & Ruqoyyah, 2018).
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Table 1. Identification of proper fractions

Fractions Numerator Denominator Comparison between numerator and denominator
1/3 1 3 1<3
1/2 1 2 1<2
1/4 1 4 1<4
2/3 2 3 2<3
a/b o<l

¢) Understanding a Fraction a/b with a >1 as the Sum of Fractions 1/b
Look again at the illustration of fractions in Observations 1a (1/3) and 1c (2/3).

1

3 3
1 1 1
3 3 3

Figure 9. Two-thirds is the sum of thirds and thirds

Based on Figure 9 then,
2

1 1
37373 W
Look again at the illustration of fractions in Figure 1 and Figure 5. If someone reads "Idza zulzilat" (Surah az-Zalzalah)
once, this is the same as reading half (1/2) of the Qur’an. If someone reads "Qul yaa ayyuhal kaafiruun" (surah al-
Kafirun) once, this is equivalent to reading a quarter (1/4) of the Qur’an. If someone reads "Qul yaa ayyuhal kaafiruun"
(Surah al-Kafirun) twice, this is the same as reading two quarters (2/3) of the Qur’an.

1 1

1 1
4 4

B ba =

Figure 10. Two quarters is the sum of fourths and fourths
Based on Figure 10 then,

2 1 1
P @
Look at Figure 11.
1 1
2 2
E 1 1 1
2 4 4
\ J
I
2
4
Figure 11. Equivalence of a half and two quarters
Based on Figure 11 then,
1_2 3)
2 4

Thus, 1/2 equal to 2/4. This shows that reading "Idza zulzilat" (Surah az-Zalzalah) once has the same value as reading
"Qul yaa ayyuhal kaafiruun" (Surah al-Kafirun) twice.
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3.1.2 Fractions Learning Based on Qur’an

1) Observing
Observation 2
Read Surah an-Nisa verse 12 regarding the distribution of the following inheritance, and observe each picture in the
following verse.
a. “And for you (husbands), one-half of the property is left by your wives if they do not have children.”

1 1
2 2

Figure 12. Illustration of husband's inheritance rights left by his wife, if they don't have children

b. “If your wives have children, then you will get a quarter of the property left by them after their will has been fulfilled or
(and) after the debt has been paid.”

1 1 1

4 4 4 4

Figure 13. Illustration of husband's inheritance rights left by his wife, if they have children

c. “If you have children, then the wives get one-eighth of the property you left after fulfilling your will or (and) after paying
your debts.”

[+

1

1
8

1
8

8

8

8

Figure 14. Illustration of wife's inheritance rights left by her husband, if they have children

d. “If a person dies, both male and female, who does not leave his father and does not leave children, but has a brother (one
mother only) or a sister (only one mother), then the share of each of the two types of brothers is one-sixth of the property,”

1 1 1 1 1
6 6 6 6 6

Figure 15. Illustration of the inheritance rights of a brother of one mother or one sister of one mother who was left by
his/her brother/sister, if the deceased did not have a father or child

e. “But if the mother's brothers are more than one, then they are partners in the third one, after fulfilling the will made by
him or after paying the debt by not giving harm (to the heirs).”

1 1 1
3 3 3

Figure 16. Illustration of inheritance rights of more than one brother of one mother, or more than one sister of one
mother who is left by his/her brother/sister, if the deceased does not have a father or child

2) Asking

Ask questions related to fractions according to the text of the hadith given. For example: "Are there any fractions that are
the same in Surah an-Nisa verse 12?" "Does it mean that two fractions have the same value?" Allow students to ask or
record questions related to equivalent fractions.

3) Reasoning
d) Identifying Equivalent Fractions
Look again at the fraction illustration in Observation 2.

| : |

1 1
2 2

Wl
S
Ll

Figure 17. Fraction strips

295



Rosikhoh et al International Journal of Trends in Mathematics Education Research, Vol. 5, No. 3 (2022), pp. 291-298

Based on Figure 17, 1/2 and 2/4 are on a vertical line. Additionally,

ZplooxiZl (4)
7.3 2201t
pxs=imet ®)
2 2 2X2 4
Based on Equation (5) and Equation (6) then,
2
2= ™

Thus based on Equation (7) then, half and two quarters are equivalent fractions [26,30,31]. Furthermore, find other fractions
equal to 1/2. Find a fraction equal to 1/3. Find a fraction equal to 2/3. Find a fraction equal to 3/4.

3.2 Discussion

Fractions learning design based on Qur’an and hadith mentioned above fulfills in the contextual learning category. It was
because the hadith and Qur'an were very close to the lives of Madrasah Ibtidaiyah students. Contextual learning could
improve critical thinking skills and increase self-confidence (Surya et al., 2017). Contextual learning could support the
progress of students' mathematical thinking, too (Widjaja, 2013). The learning design above was also student-centered. This
was indicated by the using scientific learning approach. Previous research reported that students were active in learning
with a scientific learning approach (Inlam & Hajar, 2017). The scientific learning approach could also improve students'
critical thinking skills (Nurcahyo et al., 2018). Additionally, scientific learning could also improve student learning outcomes
(Firman et al., 2018). At the reasoning stage, students were directed to find a concept. It showed that students were educated
or trained to conduct guided discovery learning (Afriza et al., 2018). The reasoning phase is implicitly showed students’
activities to gather information and make the association. The communicating stage could be done by presenting or reading
the results of the works at the reasoning stage. Additionally, this learning design could be used in cooperative learning
(Baloche & Brody, 2017). Thus, fractions learning design based on Qur’'an and hadith was following the demands of the
current curriculum.

4. CONCLUSION

Based on the results and discussion can be concluded that fractions learning design based on Qur'an and hadith can be
made at Madrasah Ibtidaiyah. The learning design is made using a scientific learning approach with three stages: observing,
asking, and reasoning. However, at the reasoning stage, it implicitly includes information gathering and association
activities. This fraction learning design uses a length model to illustrate fractions that are mentioned in the verses of the
Qur’an and hadith explicitly. Hadith-based fractions learning can teach the meaning of fractions and how to express them,
recognize proper fractions and understand a fraction a/b with a>1 as the sum of fractions 1/b. Qur'an-based fractions
learning is used to teach equivalent fractions.
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