Journal of Physics: 53‘::; PURPOSE-LED
Conference Series PUBLISHING

PAPER « OPEN ACCESS You may also like

The Development of Open-Ended Math Questions S timuit i oo
tudents’ Creative INKIing ilities

on Grade V Students of Elementary School Hendra Erk Rudyanto, Fida Rahmariika

Hadi, Adi Winanto et al.

. . . - - Analysis Anthrop try Comfort of Tabl
To cite this article: Yenni Fitra Surya et al 2020 J. Phys.: Conf. Ser. 1613 012081 ar:]c? c?Zirsnin ;ﬁeog:nr]emgrmy grch%olilaess

Muchlis Alahudin, Solekha and Yosi
Valentina Simorangkir

- Profile of elementary school teachers’
. . . ability in analyzing higher order thinking
View the article online for updates and enhancements. science guestion
I R W Atmojo, R Tiana and K Karsono

) The Electrochemical Society

i =
Advancing solid state & electrochemical science & technology SC’en ce +

= Technology +

ECS Meeting

Chicago, IL

October 12-16, 2025 .~ |
’ — SUBMIT
Hilton Chicago .‘( ABSTRACTS by
March 28, 2025

SUBMIT NOW

LOCCUCCOCOCCCCCK

This content was downloaded from IP address 114.125.25.54 on 04/02/2025 at 06:19



https://doi.org/10.1088/1742-6596/1613/1/012081
/article/10.1088/1742-6596/1254/1/012077
/article/10.1088/1742-6596/1254/1/012077
/article/10.1088/1742-6596/1254/1/012077
/article/10.1088/1742-6596/1899/1/012151
/article/10.1088/1742-6596/1899/1/012151
/article/10.1088/1742-6596/1318/1/012140
/article/10.1088/1742-6596/1318/1/012140
/article/10.1088/1742-6596/1318/1/012140
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjssmLLU4F9KO7No3F75LA7_XhgCfSfWQ84MUSic6cKQqcGPo3jF6AtO0n2Qg9COEPnjBMtD_JC8QCR3FftvZSzN659thUBbB-AdZbcjWBg0-gyn1wxYG8S0RbfgdoMPboQd1R1O8NdQnl7RrPtGg8Na0PvejUoxzsV4lrIqJZopHpncdHB8Lf4HIj76Hzg-_4CdLZK3Nj8iQAzLcG9jzWZZYfqfl-fUhVMKTdUWdwsJIUUNMkZOExZTUu1OGyEmcTBa56UQc_tRNlt9T0VFOOwhuaQDAaV2Iftd1RbjtvDf6g7EXf8JBMryrBYoNiWRdQOTIsfvAgrhvN3DsteSdTRpAwhrGBbBvYH2xb6tNvlM8&sig=Cg0ArKJSzItHnzdDmxtD&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://ecs.confex.com/ecs/248/cfp.cgi%3Futm_source%3DIOP%26utm_medium%3Dbanner%26utm_campaign%3DIOP_248_abstract_submission%26utm_id%3DIOP%2B248%2BAbstract%2BSubmission

Ahmad Dahlan International Conference on Mathematics and Mathematics Education IOP Publishing
Journal of Physics: Conference Series 1613 (2020) 012081  doi:10.1088/1742-6596/1613/1/012081

The Development of Open-Ended Math Questions on Grade V
Students of Elementary School

Yenni Fitra Surya', Zulfah!, Astuti', Rusdial Marta!, Tommy Tanu Wijaya?
Universitas Pahlawan Tuanku Tambusai, JI. Tuanku Tambusai No 23, Bangkinang,
Indonesia

2School of Mathematics and Statistics, Guangxi Normal University, Guilin, China

E-mail: zulfahasni@universitapahlawan.ac.id

Abstract. The purpose of this research is to produce valid, practical and effective open-ended
based mathematical questions in measuring the high-level thinking ability of grade V students
of elementary schools. The study was conducted at 002 and 008 Public Elementary Schools in
Bangkinang. The research was a Design Research, which is another term of development
research according to Plomp and Nieveen. The development model used is the Plomp model
consisting of three stages; preliminary research, prototyping phase, and assessment phase.
Based on the results of the development, there were obtained 8 questions for cube and cuboid
material and 8 questions for statistic material. Some characteristics of valid mathematical
questions based on open-ended are (1) the questions developed have several possible answers
or have various ways of answering, (2) the resulting questions can measure higher-order
thinking abilities; analysing, evaluating, and creating (3) the material asked is in accordance
with the level of the school, which is grade V of elementary school related to cube and cuboid,
and statistics materials, (4) the questions are related to the students’ daily life. The
characteristics of practical open-ended mathematical questions are that can be used by teachers
as an evaluation tool. This question will also be easily obtained because it will be posted in a
blog owned by researchers and fellow students.

1. Introduction

Mathematical subjects need to be given to all students starting from elementary school to equip
students with thinking, logically, analytically, systematically, critically, and creative ability[1].
Answering mathematical questions is a recommended way to train students to understand
mathematical material and obtain the expected mathematical abilities. In fact, the questions obtained
in the field are inappropriate given questions to the expected capability or competency indicators. The
questions given are only ordinary exercise and are not focused on measuring any of the existing
mathematical abilities. Some teachers are still unfamiliar with the term mathematical ability. The
guestions given are general exercises and do not facilitate students to hone their mathematical abilities
so that they will have an impact on not achieving the objectives of mathematics learning have been set.
One approach in learning mathematics that can give students the freedom to think actively and
creatively is open-ended. This statement is based on the opinion of Heddens and Speer in Shimada
which states that the open-ended approach is useful for improving students' thinking[2]. It is one of the
approaches that help students solve a problem creatively and appreciates the diversity of thinking that
might appear during the problem-solving process. Mahmudi suggest that the use of open questions
need to be cultivated in learning because open questions have rich potential improve the quality of
learning. In addition, by providing an open problem (open-ended problems) is also expected to bring
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students to address issues in many ways, thus inviting intellectual potential and experience of the
students in the process of discovering something new [3, 4]. Zulkardi and llma, Sumarmo, and
Sumardyono in Novita’s articles also said the development of problem with open type and contextual
nature of non-routine can be used as means of improving the quality of learning process, especially to
improve problem solving skills and also as mean of assessment in mathematics[5].

According to Shimada, the definition of an open-ended approach is a learning approach that
presents a problem that has more than one method or solution. It gives students the opportunity to gain
knowledge, experience finding, recognizing and solving problems with several techniques[2][4]. In its
process, this learning uses open-ended questions as a studying tool. These open-ended questions are
not available yet among elementary school teachers.

2. Experimental Method

The development model used in this study was adapted from the model established by Tjeerd Plomp.
The Plomp model consists of three phases[6], namely 1) Early research (Preliminary research) with
the needs and context analysis activities, literature review, developing conceptual and theoretical
frameworks for research. 2) Designing stage (Prototyping stage), which is a cyclical and sequential
design process in the form of a more micro-research process and uses formative evaluation to improve
and correct the product[6]. The formative evaluation adopts the Tesmer as shown in Figure 1.

Expert
Eeviews

w Eevise Eewise

Se]f_ Eewise w Srnall Group -  Field Test
Evaluation

One-te-one —

Figure 1. Flow of Formative Evaluation Design

3. Result and Discussion
3. 1 Result

3.1.1 Preliminary Research Results

The preliminary study in this research was in the form of curriculum analysis, student analysis, and
needs analysis

3.1.1.1 Curriculum Analysis Results

Curriculum analysis is carried out on the second semester material of grade 5 students, in KD 3.5
explains and determines the volume of geometry which uses the volume unit (such as cube unit)
involves cube and cube roots. The KD 3.5 and 4.5 indicators are as follows. (1) Mentioning the
formula for the volume of cubes and cuboids using unit cubes, (2) Determining the volume of cubes
and cuboids, (3) Mentioning the relationship between cube volume with cube and cube root, (4)
Solving daily life problems related to the volume of cubes and cuboids. While in the following is KD
3.6 and 4. 6 indicators (1) Paying close attention to the demonstration of building nets using concrete
object packaging, (2) Discussing some geometry nets, (3) Identifying the shapes of some geometry
nets, (4) Constructing geometry based on their nets, (5) Solving problems related to simple geometry
nets (cubes and cuboids), (6) Presenting problem-solving related to cube and cuboid nets. The
indicators of 3.8 basic competencies are as follows (1) Collecting data about students and the
surrounding environment, (2) Resolving problems related to the single data presentation, (3)
Presenting data in the form of tables, picture diagrams (pictograms), bar charts, or line charts to solve
problems, (4) Using a picture diagram (pictogram), bar chart, or line diagram to solve the problem.
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3.1.1.2 Student Analysis Results

In mathematics study students who have different background and different mathematical ability are
also have different ability for solving mathematical problem[7]. Mahmudi said that each student has
different characteristics related to problem-solving activities. There are students who often use
informal methods to solve problems rather than using a formal one. There are characteristics of
students who prefer to be alone in solving the problem given, there are students who like to answer
problems based on the example given by the teacher before, there are students who like to solve
problems with one procedure, and there are students who like to be creative in solving problems given
[3]. Therefore, mathematics needs to be designed so that it can accommodate a variety of
characteristics of students. Mahmudi stated one way that could be done was the use of open questions
in learning. Open questions can be a solution related to various characteristics possessed by students.
According to Takashi the benefit using open-ended questions in mathematics learning are students
becoming more active in expressing their ideas, having more opportunities to comprehensively use
knowledge and skills, and have rich experience in the process of finding and accepting approval from
other students against their ideas[4].

3.1.1.3 Need Analysis Results

Interviews were conducted with several elementary school teachers in Bangkinang regarding the need
for open-ended questions. Based on the interview, information was obtained that the teacher usually
gave a closed evaluation, meaning that only produced one answer or one way of accomplishing. The
questions given are not open-ended. The problem is also only at the stage of applying the formula, not
to analyze or modify or create diverse answers. The teachers also have never made open-ended math
guestions. The teachers also have never gotten questions that can provide more than one possible
answer or various ways of answering. Based on the results of the analysis of teaching materials used in
several schools such as textbooks or student books, modules, and worksheets for cube and cuboid as
well as statistics materials, it was obtained that there are no open-ended questions. The questions
developed are closed questions. Therefore, it is necessary to develop open-ended questions that can
hone students' higher-order thinking skills.

3.1.2 Prototyping Phase Results

3.1.2.1 Self Evaluation Results

The design of prototype 1 was personally evaluated before being assessed by experts. Evaluation is
carried out to re-check the suitability of the resulting questions with the characteristics of the referred
questions and the writing procedures which include typing errors, the accuracy of the use of
punctuation, the accuracy of the writing size, and the accuracy of the use and layout of the illustrations
used. Questions that have been evaluated personally are then revised and the results of this revision are
called prototype 1. The questions on prototype 1 are then validated by the expert.

3.1.2.2 Expert Review Results
The aspects included in the validation section are content, construct, and language[8]. Each
of these aspects indicators is as follows.
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Table 1. Aspects of Open-Ended Questions Based Validity

Assessed Aspects
Evaluation Indicators
Components

1. The developed questions have various answer or various way of
answering (open-ended)

The Questions are contextual

The developed questions are not routine.

The developed questions refer to indicators.

The Content of material asked is fit to type and level of school, VIlII
SMP.

The picture used are clear.

There is a clear instruction for working on the questions.

The question items use adapted EYD sentence.

The sentence of the question fits to the knowledge level of students.
3. Disuse of ambiguous expression causing multiple interpretation.

Content

agrLd

Construct

MNENE

Language

Based on the validation process, several suggestions and comments related to prototype 1 were
obtained. Suggestions and comments from experts on open-ended math questions can be seen in Table
4. below.

Table 2. Expert Validation Results for Material Cubes and Cuboids

No Before Revision After Revision
1 Hinnglsh volume balok jika pamjang , lebar dan tmgg: berturut-turut mlaem Hitunglah bemunghiman volume talol pads gambar dibawah pha pamjang sisi
belangan gemap kecal dan 201 AB ., lcbar misi BC dan tingr s OO berturut-auns sika misinyn adalah

belangan genap kectl darl 290 1

2 Ad ki bek mandi berbentuk balok dengan tmggnya dalsm cm kel

lebarnya kel 4dan p kel 5. Bak sersebut akan duis au
bmakmdnlummlna\mgdnhmhkm untuk mengisi 23 bagian b
Ad?

Dirumah Adi memifiks bak mandi berbemtuk balod sepertl pambwr dutus
dengan timggenya kelipatan 4 cm, [chamya kelgatan 3 cm dan angangya
kedipatan S om. Bak serscbut akes diis ser schanyak 273 bagian berapa banvak
atr dabam satwan Iy yang dibutubban’

Zian mgn meambel bak sampeh dan kayu berbestuk balok. L2 mesgmgn 75 ingin memdelt tempat ampah besbentuk balok. La mengnginkan lebar
bak sampah tersebut ukurannya sama deagan bulangan penap kurang da ek sampah tersehut ukuranave sama dengan bilangan genap kurang dan 30
deagan panjans 312 kali Iebarnya dan tins bak sampah 4 lebshaya dan by om, dengan pamang 372 kali Iebarmya dan tingg: bak sampah 4 lebehmya dan
Berapakah volume bak sampah vang akan ditwat 730 ukuran Iebar, Berapakah volume bek sampah yang akan dibeh Zian”
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i ; dhsaj G tahun anaknya
4 4. Bu Asth membuat asar-agar vatuk disajkan pada acara ulang tahn zzalem * Bu Asih membuat agar-agar untuk disajikan pada acara iang tanun snakny

tersebut ducetzk menesunsan terschut dicetak menggunakan cetakan yang berbentuk balok.
:g;]m i ccakn g besbenik bk Cetab é:;ng’mbu memiliki pansang § cm, lebarma 12 dan panjang. dan

ks panjang 3 cm, Ieher kelipaan don pamang. dm tmngeinya 1 ingginys 3 ki dan lcbarmya Agaragar yang dibeat Bu Ash adah
kebamva. Agar-agar vang dibuat Bu Asih adalah 100 cetakan. Berapaka mpﬁlmcmkmBamW\olmsdmhmmymgrbbwd&
seluruh agar-agar vang di buat oleh Bo Asth? Bu Asih

Sebuzh bak ar berbentulk balok memurvad panjang . meter $ Dischenh rumsh tedapat kolam berbentuk bulok. Beragukah paneng (m)

kedalam:s:‘ mnmmmp;ﬁmaw;:; lebulm,l,dmnnggum;knlammmj&aamwmium:\nlnmnuI&O(J
o S

volameayz 1800 c” an

lign 4 cm, lentukan
§. Tentukan ukuran sisi-sisinya, jika volume kubus L Schush fubus mcmpumyai puang sk kelipaun :
emungkizan volume kubus terscbut

9. Sebuah kubus memiliki vohume 120 e’ Tentukan sist-sisi kubu 9 Diketahus ok siis sty kubs adaoh kelpatan dar 2 cm, lneakan
\eminghonun ohume s et

10. Sehush kubos pesjang rosskoya kelpetan 4 cn,tearukan vobume kubes |1 Sebunh b e punjng sl S adaah adalah sama vaitu
bilmgan genap, Testukan caa. penyeleseunnsd jike ukuran Kubos iy
dlpcrbcsulhlilx;mdmulumml’

1. Dari persegi berikut, buatlah persegi di bawah ini
Menjadi bentuk kubus di samping!
C E . . . .
E

7. Susunlah Kotak- Kotak Terscbut Schingea Menjadi Scbugh | . -.

) Dhn bk dsamang, enanelnlh chog
A mergaslhan schab gy

5. Hia Gambar Balok Tescbut ibuka e pevsaty bagianaya., ada beaga i
Bakok vang bisg & beanik?

R o Dari gambar disamping, berapa banyak carakuh

Kamu dapat membentuk balok?
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Table 3. Expert Validation Results for Statistics Materials

No Before Revision After Revision
]_ Tabel Gi bawab i aclalah dits tnggs badin shwa kelas V' SD I'abel di bawah ini adalah data tinggi badan siswa kelas V SD
= _ B ok Sirwa. Tinggi Badan Banyak Siswa
14¢ 3 145 3
146 10 146 10
147 5 147 8
148 4 148 4
149 s 149 5
Nyatakan data & stas dalen bertuk diagram! Nyatakan data di atas dalam bentuk diagram yang anda ketahui!
2 Data juerilsh pendaduk Kecamatan Salo 2009-2017 Data jumiah penduduk Kecamatan Bangkinang 2004-2017
e s f 2009 1570 |
3 ' 4
2010 1900 [ me 1900 J
211; :g i 2011 sl |
- P hon
2013 17%0 s e
2014 1400 ":n |
2013 2000 R eV, 1
2016 195 ool [ o .
2017 2520 o 1 000 s |
f 2017 2520 |
Nrwudown din A sty 5 haprom! Nystakan data i atas dalam bentuk diagrsm yang unda ketahui!
3 Perhatican tabel data cabang Obsharaga pihn siswa SDN Banghnanng berdar Pertmikan tbel data cabung Olsharnga pilthan siswa SDN Bangkimssng berikut
Cabang Olhraga Sivwa | Cobamg Olshrags | sl |
Kelas IV Kelas v Kelsa VI ‘ I b M T Mot ol
Ve 13 0 10 [ Vali | i3 | (&) W l
Tenes Meja 10 : 3 e . + 19 ’+ 9 |
7] 8 : T | Lant | . | 5 ' |
Reang BT i i ‘ Wenes | R s s
| e e 1 |
- dita & stns dalam bermuk disgram! Tulinkan deta di atas dalam bentok dingram yang siswa ketahu!
4 Data berat badan siswa kelas V SD adalah sebagai benkkut Dt berat backan siwwa kel V SD adalal sebagal berikhut
38 40 40 ie 43 40 39 45 40 i a0 an 9 4 40 w4 40 9
45 39 42 42 45 40 39 3B 39 45 W & & 45 0 W oWw  H W

Susaminh dats & atan dalam berstub pesvaiinn dva vang anda ketabui!

Susunlah data di atas dalam bentuk penyajan data!

There is improvement through the suggestions from the validator such as improvement of
sentences that direct students to provide the possibility of varied answers. Improvement of sentence
guestions is not conducted only to ease students to understand the questions given, but also to improve
the pictures that confuse students. Based on the suggestions from the validator related to the validity of
open-ended questions based on cube and cuboid material, as well as statistics, a revision or
improvement is carried out in order to obtain a prototype 2.

3.1.2.3 Individual Evaluation Results

Prototype 2 which was produced based on an expert review then tested through a one-to-one
test on 3 students who had studied cube and cuboid material, and 3 students who had studied statistical
material. It was conducted because of limited time. Each student has various abilities ranging from
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high, medium, and low[6]. This is done to find out whether the question is valid if it is given to
students with diverse abilities. Based on one-to-one trials, it was obtained some information such as
the time students are doing the test as follows:

1. Dari persegi berikut, buatlah persegi di bawah ini
Menjadi bentuk kubus di samping!

C
.. .- f
"ﬁ " o
AnFE

Figure 2. Questions for Cube and Cuboid Materials

Students with high ability make some cube forms, but they are not arranged according to the available
squares with codes A, B, C, D, E, F, G, and H. When conducting question and answer with these
students, they don't think that the formed should be arranged based on available square with code so
that they will make cube A, B, C, D, E, F, G and H as shown in Figure 3.

Figure 3. Snapshot of Students' Answers with High Ability

Figure 4. Snapshot of Students' Answers with Medium Ability
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Figure 5. Snapshot of Students' Answers with Low Ability

In Figures 4 and 5 are the answers of students with medium and low abilities. Learners assume that the
question is directed to make a cube. Improvements made to prototype 2 after being tested one-to-one
are as follows.

Table 4. Revision Results Based on One-to-one Test

No Before Revision After Revision

1 ooub oo mompuy peing ok iepean 4 on, frian L Schuah kubus mempuoval sk Kelipatan 4 cm. Tgp
kemghn ol s et erunkinan volume kybus tersebut!

2 b s drogn poing cp sy o i s oo 2 Terdanat schuah kubus dengan mosukva adalah bilanean g
hngs g, Temn o pencessonmy jia v s kubus dengan rusuk bilangan genap terschut dinerbesar dua ka
diperesar 2kl patdan viran vl wkpran awal. Tentukanlah volume kubus terssbus!

3 A 3. Adi el bak mands berbeqri balok seper zambar di gz

‘- denean e da balok adlah keipaan 4 oo leborz elizn
3 cm. dan sz belipian S o Bk et ki i
sehaaak 23 bagizn berapa banuak air dalam satuan lter yans
dibutubian”

Ditumah Adi memihiki bak mands berbentuk balok seperty gamber Jiatas

dengun tngginys kelipatan 4 cm, lebamya kelipatan 3 cm dan panjangnya
kelipatan 5 cm Bak tersebut akan dusi air sehamyak 23 bagian berupa banvak
nir dalams satuun liter yang dibutubskan?

4 Hitunglah kemunighinan solume balok pada gambar dibawak jika panyany sis

AB, Jebar sisi BC dan tingg stsl OO berturut-turut jika nilsinya adalsh 4 Mvomwmmm
bilangan pesap kecil dan 20
sis1AB. Iehar 5 BC. den e 9 CO e /
3 5 . Ef
e ez adelah blanzn semap kel g 01
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I Dari perstgt berikut, buatlh persegi i bawah i
Menjadi bentuk kubus i samping!

| III

2. Dlan balok dissmpeag. rensnghanish schingga
mezghasitan sehah jarmg-{nng’

7 Dut ganhr drsampung, berapu bomal. carakah

Kama depat meshesti balod? ' 2 mmmmmmmmul
dilakubzn uatuk membenuk sebzah balok’

8 Pedagang manan membel Kibus niek yang OIS S g Ay
o e
Vodalam kardus Besar vang behertek bubus Kb deneas muspk 50 o hecapalh romlah manan ks
bersurn penjng %) cm Berapakah jumiah ik ang bisa dimasekias bedalam bards ereh?

maman kubes rebik yang bisa demasukban ke
dalam kardis tersebat”

3.1.2.4 Field Test Results

Field tests were conducted in classes that have studied Cubes and Cuboids, as well as
Statistics. The test was given to grade V students of Elementary School. This field test was conducted
to determine the effectiveness of prototype 3 obtained from the results of improvements based on a
one-to-one test. The effectiveness of test results obtained through open-ended mathematical questions
can provide a variety of ideas or concepts for students related to the open questions given. Based on
the 24 students taken part in the Field Test, 15 of the 24 students received scores > 70 and 9 students
received scores <70. Therefore, the researcher concludes that students have been able to use Open-
Ended mathematical questions. What must be done in the future is that the teacher accustoms students
to solve open questions so that students are able to provide ideas or solutions related to the problems
given.

§ Rmmghuld bk & lodd = seon mocalan pmy
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Table 5. Revision Results Based on Field Test

No Before Revision After Revision
1 Data mata pelajaran yang diminati oleh siswa kelas V adalah: Diata mata pelajaran yvang diminati oleh siswa kelas V adalah:
R L ; Hanyal Si
l Mata Pelnj.rnn Banyak Siswa Mata Pelajaran anya swa
3 PPEn 2
] PPKn | 2 PA 8
»
| IPA | r Ps 5
5
l e— ‘ Bahasa Indonesa 3
| Bushusa hiwlonusin | 8] P 10
' Matemnatika | 10

Apa informasi vang diberikan oleh tabel di atns?
Informasi yang sesuai dengan tabel di atas adalah....

2 4 Perbatikan dsagramm batang benkut om

Lakukan identifikasi terhadap data di atas!

Lakukan ndentsfikas terhadap data di stas! Tedukan kessmpulan vang dapet kamm
aenbil dars diaeram ds atas!

Tuliskan kesimpulan yang dapat kamu ambil dan diagram duatas!

3. 2 Discussion

3.2.1 Validity of Open-Ended Mathematical Questions

Through validation of open-ended math questions was obtained the characteristics of valid open-ended
mathematical questions as follows (1) open-ended questions developed have several possible answers
or have various ways of answering, (2) the resulting questions can measure the ability of high-level
thinking like analyzing, evaluating, and creating and it can be seen when students provide various
possible answers. (3) the material asked is in accordance with the school level, that is grade V of
elementary school related to cube and cuboid material, as well as statistics, (4) the questions are
related to daily life or imaginable for students, (5) pictures used are clear and useful, (6) there are clear
instructions on the questions, (7) the items developed using sentences in accordance with enhanced
spelling (EYD), (6) the sentence questions are suitable to the level of students’ knowledge, (7 ) and it
doesn’t use expressions causing double interpretation.

3.2.2 The practicality of Open-Ended Mathematical Question

Based on the results of the development carried out, math questions based on open-ended for cube and
cuboid, as well as statistics materials can be said to be practical because they can be done by students.
This question can also be used by the teacher as an evaluation tool on the material.

4. Conclusion

Based on the results of the development, there were obtained 8 questions for cube and cuboid material
and 8 questions for statistic material. Some characteristics of valid mathematical questions based on
open-ended are (1) the questions developed have several possible answers or have various ways of
answering, (2) the resulting questions can measure higher-order thinking abilities; analyzing,
evaluating, and creating (3) the material asked is in accordance with the level of the school, which is
grade V of elementary school related to cube and cuboid, and statistics materials, (4) the questions are
related to the students’ daily life. The characteristics of practical open-ended mathematical questions
are that can be used by teachers as an evaluation tool. This question will also be easily obtained
because it will be posted in a blog owned by researchers and fellow students. The teacher also can use
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it to evaluate student’s high-level thinking skills because similar with previous research open-ended
guestions can teach students to analyse, evaluate, and create.
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