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ABSTRACT

In this study, through a museum visit, which is an informal learning environment, it is
aimed to reveal the students’ perspectives on the existing relationship between their cul-
ture and mathematics. The study also aims to provide an opportunity for them to correlate
their cultural heritage with mathematics, gain awareness about mathematics in their cul-
ture, realize the usage areas of mathematics in real life, and see the connection between
mathematics and other disciplines. For these purposes holistic multi-case study design
was used. Within the scope of the study carried out with 13 high school students, Museum
of the History of Science and Technology in Islam and Museum of Turkish and Islamic
Arts were visited. The data of the study were collected through the questionnaire applied
to the students after the visit. The data were analyzed by creating categories and codes
according to the characteristics of the questions in the form. As a result of the study, it
was seen that students gained awareness of the relationship between their culture and
mathematics, but they could superficially make the correlation. About half of the students
stated that they wanted mathematics classes to be correlated with history and culture,
while the rest of them stated that they did not want it to be correlated with the worry of
not being successful. On the other hand, through the application, it was found that the
students were able to discover mathematics in daily life and correlate mathematics with
other disciplines.
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Bu ¢alismada, gayri resmi bir 6grenme ortami olan miize ziyareti araciligiyla, 6grencilerin
kiltiirleri ile matematik arasindaki mevcut iligskiye dair bakis agilarini ortaya koymak amag-
lanmustir. Calisma ayrica, 6grencilere kiiltiirel miraslarini matematikle iliskilendirme, kiiltiir-
lerindeki matematik hakkinda farkindalik kazanma, matematigin gergek hayattaki kullanim
alanlarini fark etme ve matematik ile diger disiplinler arasindaki baglantiy1 gérme firsati sun-
may1 amaglamaktadir. Bu amaglarla biitiinsel ¢oklu vaka ¢aligmasi tasarimi kullanilmigtir. 13
lise 6grencisiyle gerceklestirilen calisma kapsaminda Islam Bilim ve Teknoloji Tarihi Miizesi
ile Tiirk ve Islam Sanatlar1 Miizesi ziyaret edilmistir. Caligmanin verileri, ziyaretin ardindan
ogrencilere uygulanan anket araciligiyla toplanmigtir. Veriler, formdaki sorularin 6zelliklerine
gore kategoriler ve kodlar olusturularak analiz edilmistir. Caliyma sonucunda, 6grencilerin
kiltiirleri ile matematik arasindaki iliski konusunda farkindalik kazandiklari, ancak bu iligkiyi
yiizeysel olarak kurabildikleri goriilmiistiir. Ogrencilerin yaklagik yaris1 matematik dersleri-
nin tarih ve kiltiirle iliskilendirilmesini istediklerini belirtirken, geri kalani basarili olamama
endigesiyle bunun olmasini istemediklerini belirtmistir. Ote yandan, uygulama sayesinde 6§-
rencilerin giinliik yasgamda matematigi kesfedebildikleri ve matematigi iliskilendirebildikleri
gorulmugtiir.

Atif igin yazim sekli: Yazic1 EZ, Ozdemir AS, Bahadir E. Disiplinlerarasi iliskiler ve yaygin
ogrenme ortamlar1 baglaminda 10. smnif 6grencilerinin matematik ve kiiltiire yonelik bakis

acilarinin incelenmesi. Yildiz Sos Bil Ens Der 2025;9:2:67-82.

INTRODUCTION

The rapid changes in the fields of science and technolo-
gy in the modern world, developments and innovations in
the needs of the individuals and the society in which they
live have also affected the roles expected from individuals
and the skills they are asked to exhibit. With this change,
individuals are required to have the qualifications of being
able to produce information, use them in their lives, think
critically and find solutions to problems they encounter, be
entrepreneurs, offer creative ideas, have effective commu-
nication skills, empathize with, respect and contribute to
society and culture, etc. This situation also brings along the
changes in the theories and approaches used in the edu-
cation process. In this direction, instead of the tradition-
al teaching method in which knowledge is expected to be
transferred and understood in the way it is transferred,
learning environments including different features that
will arouse curiosity and enthusiasm have been expanded.
These learning environments include out-of-school learn-
ing environments, and aim to enable individuals to produce
the information themselves and learn the concepts in line
with the acquisitions specified in the curriculum (Demirel,
2019, p.15).

Effective learning is thought to realize when individu-
als are provided with an environment in which they play
an active role in the process, by learning through their own
experiences, and by interacting with their environment. As
the restructuring of minds, the learning process is divided
into two groups under the heading of lifelong learning as
formal (structured) and informal (semi-structured) learn-
ing (Simsek, 2011, p. 1). Contrary to formal learning, where
certain knowledge and skills are tried to be acquired in a
pre-designed, programmed and controlled way in a specific

place and time period, the learning process in informal
learning environments is carried out in line with individ-
uals’ intrinsic motivations, own controls, preferences and
curiosities. The learning process in informal learning en-
vironments also draws attention to out-of-school learning
environments (Dilli, 2017; Demirel, 2019, p.16; Bahadir
and Hirdig, 2018, p.156). Informal learning is defined as
the spontaneous learning of individuals as a result of their
interaction with the environment starting from their birth
and shows its existence at every stage of life. Informal learn-
ing, also known as out-of-school learning or learning that
takes place outside of the classroom, aims to complete the
learning process by addressing the acquisitions included in
the curriculum and to ensure that academic skills are ac-
quired more effectively. In addition, it is defined as trips
and activities organized in environments such as planetari-
um, z0o, museum, nature camps, aquarium, which are car-
ried out in a planned and programmed way for predeter-
mined purposes by extending education beyond the school
boundaries (Simsek, 2011, p.2). In the context of the aim
of enabling innovative practices of Turkey’s 2023 Education
Vision theme, it is aimed to increase the cooperation of
schools with science centers, museums, art centers, tech-
no parks and universities in their regions. In the direction
of the goal of transforming academic knowledge into skills
in the secondary education theme, it has been decided that
all provinces’ National Education Directorates will prepare
out-of-school learning environments guide books belong-
ing to their provinces. This decision will provide students
and teachers to use natural, historical and cultural places in
their provinces, and out-of-school learning environments
such as science-art centers and museums more effectively
in line with the acquisitions of educational programs. In
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this way, these environments were tried to make a part of
educational activities instead of being places that are visit-
ed arbitrarily in leisure times (MoNE, 2019; Commission,
2019).

As an informal learning environment, museums are the
leading institutions where the most effective learning can
take place (Dilli, 2017). Museums are the direct learning
environments, which stimulate the various senses of indi-
viduals by seeing the exhibits and sometimes even touching
them; offer the opportunity to develop their cognitive, af-
fective and psychomotor aspects by moving their learning
beyond the school boundaries in interaction without mem-
orizing the information. They also provide unique oppor-
tunities to explore the concepts of science, mathematics, art
and social science on site (Andre et al., 2017, pp.47-48). It
is claimed that museums play an important role in perma-
nent and effective learning, since students are more curi-
ous, interested and excited in informal learning environ-
ments (Buyurgan, 2017).

As with the studies on many informal learning environ-
ments, it is seen that in museums, many researches are car-
ried out generally in the context of social studies, science or
visual arts classes. It was observed that the studies conduct-
ed within the context of the science course referred to sci-
ence and technology museums mostly as the learning en-
vironment, while the studies conducted within the context
of the social studies course referred to history museums.
In these studies, parent-child interaction in museums, the
function of museum experts, the place and importance of
museum visits in education, the views of teachers, students
or museum experts on the use of museums as an educa-
tional environment, assessment and evaluation applications
that can be used in museum activities, teaching techniques
that can be used in museum education, the effect of muse-
um education on various cognitive skills and similar sub-
ject areas were examined (Yarbrough, 1996; Tal et al., 2005;
Cary, 2004; Bozdogan and Yalcin, 2009; Falk and Dierking,
2000; Maccario, 2002; Bozdogan, 2007; Sofuoglu, 2019,
Dilli, 2017; Yilmaz and Seker, 2012; Pattison et al. 2018).
Although there are studies about out-of-school learning
environments specific to mathematics education, not many
studies have been found specific to mathematics education
on the use of museums as an educational environment.

Yildiz and Gol (2014), who see the absence of com-
prehensive studies as a deficiency in the context of out-
of-class activities that can be used in mathematics educa-
tion, presented suggestions and worksheets on the use of
museums in mathematics courses in their study. And they
proposed the activities to be carried out within a predeter-
mined framework plan including before, during and after
the visit for a productive museum visit. On the other hand,
Bahadir and Hirdi¢ (2018) conducted real-life based-math-
ematics experiments with 8th grade students at Rahmi Kog
Museum-Colorful World of Mathematics using experiment
sets. And they obtained the results that these experiments
contributed to the students to see the aspects of mathematics

reflected in daily life, to embody abstract mathematics and
to associate mathematics with other disciplines.

The museums offer an alternative learning environ-
ment to the traditional classroom learning environment by
means of historical and cultural assets and concrete objects.
Studies have suggested that museums facilitate the acqui-
sition of important skills such as empathizing, developing
evidence-based arguments, understanding continuity and
change in history and establishing a relationship between
the past and the present (Yilmaz and Seker, 2015). It is ob-
vious that including museums, which are informal educa-
tional environments where real life situations can be seen
more easily, into the education process from the early ages
has a great importance in terms of individuals’ awareness
of their cultural heritage, their protection of this heritage
and their transferring it to future generations. This study
was conducted in the context of the ethnomathematics ap-
proach, which aims to enable students to value both their
own and other cultures by teaching mathematics by asso-
ciating it with the cultural practices of the society. And the
focus of this study is to reveal students’ perspectives on the
relationship between their own culture and mathematics
through museums, which are informal learning environ-
ments. With this study, it is also aimed to enable students to
correlate their real-life cultural heritage with mathematics,
thus gain awareness of mathematics in their own culture,
realize the usage areas of mathematics in real life and see
the connection between mathematics and other disciplines.

Conceptual Framework

This study was conducted in the conceptual frame-
work of the ethnomathematics approach that Ubaritan
D’Ambrosio conceived to the mathematics education liter-
ature. Mathematics was born from the struggle of man to
perceive the world he lives in and to struggle with the daily
life conditions, but day by day it ceased to be a thesis based
on trial and error and turned into a structure consisting of
axiomatic and theorems in itself. And because of this ulti-
mate axiomatic structure that it has reached over time, it has
been judged that it is independent of culture (Baki, 2014, s.
4). Researchers (Adam, 2004; Kelly, 2005) found that most
students who could not find a counterpart of mathematics
subjects in their daily lives and their own cultures started
to dislike mathematics, and therefore, culture had an im-
pact on mathematics. In response to this situation, a field
of study called ‘ethnomathematics’ has emerged, which
takes into account the socio-cultural characteristics of stu-
dents and accepts their cultural background as a resource
for mathematics activities in order for mathematics learn-
ing to be meaningly realized (Fasheh, 1997). The concept
of ethnomathematics is defined as the studies of revealing
what kind of techniques (tics) people in a certain culture
(ethno) have developed in order to explain and understand
the world (math) as a result of the problems, struggles that
they encounter in their daily lives and their survival efforts
(D’Ambrosio and Rosa, 2017). It suggests to research the
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mathematical ideas and practices that exist in societies’ own
cultures and to include these in the teaching process.

Most students see mathematics as a difficult and unnec-
essary course that they only encounter in class that does not
work in real life. It has been argued that the reason for this
situation is that the teaching programs are not in harmo-
ny with the cultures of the students, the academic mathe-
matics shown in the class is not associated with the cultural
practices of the society, and the mathematics is presented as
an “imported product” (D’Ambrosio, 2001). On the other
hand, when the mathematics curriculum containing ele-
ments related to the cultural heritage of the society in which
students live was implemented, it was observed that signif-
icant effects occurred on the cognitive and affective areas
of the students. And these cultural elements in the pro-
gram contributed students to deepen their understanding
of mathematics, to see mathematics as a part of their lives
and thus to develop meaningful connections (Bishop, 1988;
Gerdes, 1988; Eglash, 1997, Rosa and Orey, 2007).

METHOD

In this study, a holistic multi-case study design was
used. As it is known, the case study design is a qualitative
research design that has a current quality and is used to an-
swer how and why questions of researchers in cases where
they cannot manipulate variables (Yin, 2003). In this study,
various situations such as how the perspective of a study
group, considered as a unit of analysis, about the relation-
ship between their own culture and mathematics are, their
previous learning experiences, and their correlations math-
ematics with other disciplines were examined in depth.

Study Group

The purposeful sampling technique, which is a
non-probability sampling method that allows the discovery
and explanation of facts and events, was used in determin-
ing the study group of the research (Patton, 1990; Yildirim
and Simsek, 2008). The study group consists of 13 10th
grade students who are studying in a state high school in
Sancaktepe district of Istanbul province in the 2019-2020
academic year. Students were determined from two differ-
ent classrooms on a voluntary basis.

Data Collection Tool

In this study, a questionnaire consisting of eleven
open-ended questions developed by the researchers was
used as the data collection tool. The questions were de-
signed to explore the relationships between mathematics
and culture, as well as the impact of the museum experi-
ence on participants’ interdisciplinary perspectives. During
the development process, similar studies in the literature
were reviewed, and examples of open-ended questions
used in mathematics and museum education research were
examined. A draft version of the questionnaire was then
prepared in accordance with the research objectives and

submitted to three experts (two in mathematics education
and one in museum education) for review. Based on their
feedback, necessary revisions were made to improve clari-
ty, content validity, and conceptual consistency. After this
process, the final version of the questionnaire with eleven
questions was established.

In this study, a questionnaire consisting of eleven
open-ended questions prepared by the researchers was
used as a data collection tool. The open-ended questions in
this questionnaire are as follows:

1. What were the artifacts you could correlate with math-
ematics or geometry during your museum visit? List
these artifacts and write next to them with which math-
ematics topics you correlate.

2. Which artifacts did you like the most? Why?

3. Do you have any ideas about the mathematical and geo-
metrical techniques of these artifacts you liked?

4. Have you observed any interaction between scientific
developments in the fields of science and mathematics
and the historical and cultural characteristics of the pe-
riod? What were the artifacts you can give an example
to this?

5. With which disciplines did you correlate the artifacts
on the visit in general, mark your correlation status ac-
cording to the scale below (0= no correlation, 10= high-
ly correlated). If there is any discipline you would like to
add, please write.

6. How much has this visit helped you correlate mathemat-
ics to Turkish history and our own culture? Please mark
your correlation status according to the scale below (0=
no correlation, 10= highly correlated). Explain this cor-
relation with two examples.

7. Have you ever done activities in which you correlate the
subjects in school mathematics classes with different
disciplines such as history, geography, physics, chemis-
try, biology? If yes, what kind of activity was it?

8. Based on your experiences on the visit; would you like
the mathematics subjects to be taught in association
with different disciplines at school? If your answer is
“YES”, the reason is:/ If your answer is “NO”, the reason
is:

9. Based on your experiences in the visit, would you like
to correlate the topics of mathematics with history and
culture at school? If your answer is “YES”, what is the
reason? How do you think this correlation would be
useful? / If your answer is “NO”, what is the reason?

10. Could you please share two new information you
learned during the visit?

11. Was this museum visit useful for you? Could you ex-
plain your opinion and share it with us?

Validity and Reliability

Thevalidity and reliability of the data collection tool were
evaluated in line with qualitative research criteria. Content
validity was ensured through expertreview. The experts eval-
uated each question in terms of its relevance to the research
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purpose and conceptual accuracy, and the researchers made
the necessary linguistic and content revisions accordingly.
For reliability, the data collection process was described in
detail, and the obtained data were independently analyzed
by two researchers. The resulting codes were compared,
and the inter-rater agreement rate was calculated (90%),
indicating a high level of consistency. Furthermore, direct
quotations from participant responses were included in the
findings section to enhance the confirmability and credibil-
ity of the results.

Data Collection Process

It was decided to visit Museum of the History of Science
and Technology in Islam (MHSTI) and Museum of Turkish
and Islamic Arts (MTIA) because they consist of objects
belonging to Turkish culture and contain the artifacts of
Turkish-Islamic scientists. In order to turn the information
acquired during the museum visit into effective and per-
manent learning, and for the students to internalize these
learning, a programmed path consisting of three stages was
followed by the researchers: before the visit, during the visit
and after the visit. First of all, in the week before the visit,
students were informed about the museums they would
visit and what they should pay attention to while visiting. In
order to learn students’ views on the relationship between
mathematics and their cultures during the visit, introduc-
tory information about the museums prepared by the re-
searchers with expert opinion and the Museum Visitor
Guide that consists of a questionnaire with 11 open-ended
questions which is the data collection tool of the study, were
distributed to the students one day before the visit. The rea-
son for distributing the questionnaire in advance was to en-
sure that the students read the questions that they would
be asked to answer at the end of the visit before starting the
visit, and that they were aware of which questions they were
going to answer. Within the scope of the event, HMIST was
firstly visited. The visit started at 11.00 in the morning, and

was completed in approximately 90 minutes, accompanied
by the museum’s own guide, who is also a student of Prof.
Dr. Fuat Sezgin. The MTIA visit, followed by the MHSTI,
lasted approximately 45 minutes under the guidance of
the History teacher of the school. After the MTIA visit,
free time was given to the students and they were asked to
complete their questionnaires. The students completed the
questionnaires in approximately 35 minutes, using the pho-
tographs they took, the information given by the guides and
the notes they took in the meantime.

Analysis of Data

The obtained data were analyzed by categorizing the
codes determined according to the characteristics of the
questions in the questionnaire and the categories creat-
ed according to the similarities/differences between these
codes. The results of the analysis are presented through cat-
egories.

Findings

In this section, the findings obtained from the analy-
sis of the answers given by the study group students to 11
open-ended questions in the questionnaire applied after the
museum visit were included, with each question as a sub-
heading. In order to provide fluency, an important part of
the obtained data obtained was directly presented.

The artifacts that students mostly correlate with math-
ematics or geometry during the visit are as follows: astro-
labes (n=9), clocks (n=6), carpets (n=5) and observatories
(n=4). When asked which mathematics subjects they cor-
related these artifacts with, it was seen that they correlat-
ed them with the subjects of time measurement (n=10),
pattern (n=6) and angles (n=5). However, no students ex-
plained the correlation they wrote. Most of the correlations
(n=16) are given superficially in the form of “The artifact
name > Mathematics” or “The artifact name-> Geometry”
without giving a specific mathematical or geometrical sub-
ject names. Therefore, it is seen here that students realized
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Figure 1. Frequeency graph of the answers given to the question of "Which artifact or artifacts were your

favorite among them?"
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Figure 2. The reasons why the students liked the artifact they like most during the visit.

that mathematics is the main idea of the artifacts, but they
did not know how to make a correlation with mathemat-
ics. In addition, although they were asked to correlate them
with mathematics or geometry topics, it was observed that
students (n=15) correlated many artifacts with the fields re-
lated to mathematics, such as astronomy and architecture,
but not directly related to mathematics/geometry.

When Figure 1 was examined, it was seen that astrolabe,
carpet and clocks were the most admired artifacts. When
the answers given by the students to the question of why
they liked these artifacts were analyzed, the result in Figure
2 was reached.

The reasons why the students liked the artifact they like
most differ as shown in the Figure 2. When these reasons
are analyzed, some of them are explained with individual
factors such as the artifact’s being within the student’s own
area of interest and its appealing to him/her aesthetically/
visually as seen in Figure 3.

As in Figure 4, some students explained the reasons
for their appreciation by establishing a relationship with
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culture and society, because the artifacts are beneficial to
the society in which they were produced and they provide
information about the period through their cultural char-
acteristics.

Some of the students referred to functionality of the ar-
tifact and listed the reasons as follows: the fact that the pro-
duction process requires a hard artifact and a lot of efforts,
that some of the artifacts were designed in a way that makes
life easier in today’s life, and that the artifacts were made by
collaborating in different fields (Fig. 5).

When the answers to the question of “Do you have any
idea about the technique of the artifacts you like mathemat-
ically and geometrically?” were examined, it has been no-
ticed that in spite of the guide’s detailed explanations and
explanatory video recordings of the artifacts in the MHSTI
during the visit, students could not give any technical infor-
mation about mathematics and geometry. Although it was
stated that there was a relationship between the artifacts and
mathematics/geometry, most of the students could not give
any math or geometry topic names. Even some students
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Figure 3. Student response explaining her/his admiration through individual factors.

(In English: Astrolabe...Because hours are calculated through the stars. I like stars, they are within my
area of interest. Tools used in the medical field such as surgery, etc.. Because I am also interested in
medicine. Magnifiers used in the optical unit. Because the tools used in refraction caught my attention.
Compasses used to find directions in the field of geography were very interesting.)
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Figure 4. Student response explaining her/his admiration by relating to culture and society.

(In English: What I liked most was Ottoman carpets, because they inform us about the people who lived
at that period. For instance, the motif of goat antler on the carpets means blessing and heroism. Symme-

try and pattern on them also draw attention.)
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Figure 5. Student response saying that s/he liked the artifact because of its functionality.

(In English: I liked the astrolabe most, because a lot of things can be done with only one tool. For exam-
ple; measuring the altitude of any celestial body, determining the daytime and nighttime hours, deter-
mining the direction of Mecca used to be done with only one tool.)

stated in their written answers that the artifacts were relat-
ed to the main discipline such as astronomy, medicine, and
geography and mathematics, but did not write what subject
of math they were related to.

Some of the students correlated the artifacts with the
concepts of angles, solid objects, quadrilaterals, symmetry,
pattern, ratio, and proportion. Table 1 shows which topics
are correlated with which artifacts and how often.

As is seen in Table 1, it has been revealed that students
who have an idea about the technique of the artifacts they
like in terms of mathematics/geometry could mostly estab-
lish a relationship with the field of geometry. It was seen
that the students mentioned the technique for carpets, both
geometrically such as geometric shapes, symmetry and pat-
tern, and mathematically such as the ratio-proportion. In
Figure 6, the opinions of a student, who likes crossbows

most, about the mathematical/geometrical technique of
these artifacts are given.

When the answers of the question of “Have you ob-
served any interaction between the scientific developments
in the fields of science and mathematics and the historical
and cultural characteristics of the period? What are the ar-
tifacts you can give an example to this?” were examined,
it was seen that although all students stated that they ob-
served interaction, nine of the students explained the rea-
son by giving an example to this interaction, but two stu-
dents could not make a statement about the subject. When
the explanations about the interaction were analyzed, it
was revealed that the students stated that there was a se-
quential relationship between the scientific developments
and the historical and cultural characteristics of the period
(Scientific developments affected the characteristics of the

Table 1. Opinions about the mathematical/geometrical techniques of the favorite artifacts

Mathematics/Geometry Subjects Artifacts Frequency
Compass for Mecca

Angle Sundial 2
Crossbow 1

Solid Objects Astrolabe 1

Triangle - Quadrilaterals Carpets 3

Symmetry - Pattern Carpets 5

Ratio- Proportion Carpets 3

Time measurement Astrolabe 1
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Figure 6. The information given by the student, whose favorite piece is Crossbow, about the technique
of the artifact.

(In English: We use math even when we calculate the place we will stand while aiming after placing the
arrow in the arrow slot of the bow. For example, one of our arms should be at an angle of 90 degrees while
throwing the arrow and the other arm should be parallel to that arm.)

Table 2. Opinions on the interaction between scientific developments and the historical and cultural

characteristics of the period

Interaction Opinions

Inventions emerged as a result of people’s needs.

In ancient times, since there were many battles, defense technology

Historical and cultural characteristics

such as cannon and catapult developed.

gt

Scientific development

During the period, materials commonly used by the public were used
in the production of the artifacts.

Societies have produced their artifacts by culturally influenced from

each other.

Humanity has progressed with the artifacts invented as a result of

Scientific development

scientific developments.

D

Historical and cultural characteristics motifs.

Societies interested in astronomy have reflected their efforts on carpet

Scientific developments have caused the public’s attention to this field.

period or the characteristics of the period affected scientific
developments) (Table 2).

As seen in Table 2, some of the students stated that the
historical and cultural characteristics of the period affect-
ed the course of scientific developments, and some of them
stated that the historical and cultural characteristics of so-
cieties were shaped as a result of scientific developments.
Additionally, students who stated that mathematics is also
used in making various tools that will facilitate daily life in

the answers given to this question can be said to have been
able to see mathematics in the elements of life.

The answer given by a student who stated that the scien-
tific developments in the fields of science and mathematics
affected the historical and cultural characteristics of the peri-
od is shown in Figure 7. The answer given by a student who
stated that the historical and cultural characteristics of the
period affected scientific developments is given in Figure 8.

The answers of the students regarding the question
asked in order to understand whether the artifacts on the

e mwssasa nl@ngueri vlau s

e verceop Olursan .

Fovehl. < iller fikbafing
Astronam alaninda

Zeeclefin
batimindan <Ly eloastic.

N\

N

Selavkte 2amaninda
Gelti. Sreltivle
(&) C‘éf\amdc

kollanilon hallar
JtHizlar . Bo da
de Bl dnomhiyali ve bu da

Taecitlerinia o dreme qgﬂre Hdafht ve  kdHier deellikte

Figure 7. A student’s response, who stated that scientific developments affected the historical and cul-
tural characteristics of the period.

(In English: To give an example, the geometric shapes in the carpets used in the Seljuk period caught my
attention, especially star shapes. At that time, astronomy was important, and this influenced the artifacts
of that period in terms of historical and cultural characteristics.)
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Figure 8. A student’s response, who stated that the historical and cultural characteristics of the period

affected scientific developments.

(In English: Yes, they interacted. Inventions emerged from people’s needs. For example, prayer times
and azan times were not known exactly at that time. Measuring time was the biggest need. During this

period, people tried to measure time.)

visit are generally related to which disciplines and to reveal
the correlations they made are presented in Table 3. The
following table is obtained by summing the scores given by
students who assign a score between 0 and 10 according to
the degree of relation to each discipline.

When Table 3 is examined, it is seen that students most-
ly correlate the artifacts on the museum visit with mathe-
matics, astronomy, history, engineering, art and geography
disciplines. The least correlations have been with the dis-
ciplines of music, sociology, psychology, and philosophy.
Although many students gave information about artifacts
in the field of medicine in other questions, it was seen that
only one student in this section stated this relationship sta-
tus in the other disciplines section.

Table 3. The disciplines to which the artifacts are correlated
and their average scores regarding this correlation

Discipline Avernge Scores
Mathematics 9.69
Physics 7.77
Chemistry 7.3
Biology 6
Language and literature 5.9
History 8.38
Geography 7.85
Engineering 8.23
Astronomy 9.08
Music 2.46
Philosophy 4.46
Sociology3.15
Psychology 3.77
Art 7.85
Economy 5.62
Other Medicine (3)
Opticial (2)

Archaeology (not scored)

When asked about the contribution of the visit to cor-
relating mathematics with Turkish history and culture, it
was revealed that the students gave an average of 8.62 points
with a standard deviation of 1.66, and evaluated them as
highly correlated. Similar to the answers given to the ques-
tion about the mathematical and geometrical techniques
of the artifacts they liked, it was seen that in this question,
students gave the name of the artifact by answering “this
artifact is related to mathematics,” instead of explaining
how they established a connection by giving examples with
mathematical subjects.

To the question of whether or not activities that associat-
ed the mathematics subjects with different disciplines were
done before, 9 students answered that they had not been
taught any courses containing such a correlation before.
Two students stated that they conducted projects which in-
volved the lives of mathematicians and their contributions
to mathematics, and that the life of Pythagoras was men-
tioned while studying the Pythagorean Theorem, and that
the history of mathematics was used in some courses. Both
students stated that they utilized mathematics while learn-
ing the subject of ratio-proportion in chemistry class and
while making some calculations on the concept of Mole in
chemistry class in physics class. Although it was not asked
in this question, it was observed that two students stated
that such activities were not performed, but they wanted
them to be performed. It was surprising that one of the stu-
dents, who stated that he wanted these activities to be per-
formed, answered as “No, I would not” to the question of
“Based on your experiences during the visit, would you like
the mathematics subjects to be taught in association with
different disciplines at school?”

Based on their experiences during the visit, when asked
whether they would like the subjects to be correlated with
other disciplines in their mathematics courses at school,
nine students stated that they wanted it, while four students
stated that they did not want such an application. Table 4
gives the reasons for willingness or unwillingness.

When the answers given by the students to correlat-
ing the mathematics course with different disciplines were
analyzed, it was seen that they considered the effects of
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Table 4. Students’ requests to correlate subjects with other disciplines in mathematics courses

Situation Statement

Category

Yes
correlations.

We can find the place of mathematics in our lives from these

Mathematics perception

Mathematics is integrated with other disciplines.

We can see the change in mathematics.

This correlation can also attract the attention of those who do not like

Mathematics.

Learning process

The topics would have been more permanent and understandable.

We would have been taught and reinforced other courses.

No Mathematics contains many different subjects within it and we see

them enough in the courses.

Mathematics perception

It can be difficult to understand if different disciplines are included.

Learning process

these courses on their thoughts on mathematics and their
learning processes. Some of the students who wanted the
course to be taught in this way stated that they would en-
able them to see the place of mathematics in real life, its
integrity with other disciplines or its change within other
disciplines. It was seen that these students evaluated the ef-
fect of the courses to be taught in this way in the context
of their thoughts regarding mathematics. Another group of
students, who were willing, mentioned about the effects of
the courses to be taught in this way on the learning process,
such as drawing attention, providing permanent and un-
derstandable learning, and helping to reinforce other cours-
es. Students who do not want math to be correlated with
other disciplines in mathematics courses stated that they
have already seen many disciplines in mathematics suffi-
ciently in courses and that when different disciplines are in-
cluded, mathematics, which is already difficult, will be even
more difficult to understand.

Based on the students’ experiences during the visit,
when asked whether they want to correlate the subjects
with history and culture in their mathematics courses at
school, six students stated that they wanted and seven stu-
dents stated that they did not want such a practice. Table 5
gives the reasons for their willingness or unwillingness.

When their responses to the correlation of mathemat-
ics course with history and culture were analyzed, it was
seen that students answered ‘yes” or ‘no” according to the ef-
fects of this correlation on mathematics perception, learn-
ing processes and culture-history awareness. The students
who were willing the course to be taught in this way stat-
ed that the importance of mathematics in life could be un-
derstood in this way and pointed out the place of mathe-
matics in daily life. They also stated that to see when and
in what environment the Math subjects took place would
make mathematics more understandable, permanent and
remarkable. In addition, it was observed that students ex-
pressed that correlating the information belonging to their
cultural background with mathematics would contribute to
the creation of cultural and historical awareness. When the

answers given by unwilling students are examined, it is un-
derstood that they mostly focus on the success of the exam.
They stated that the History course to be related requires
memorization according to them, and because they will
need to memorize in the mathematics courses to be taught
in this way, they predicted that the course will become more
difficult, boring and confusing and therefore they will fail
in mathematics, so they do not want the course to be taught
in relation to it. Another finding a student’s statement was
found remarkable. The student stated that it was not neces-
sary to know the history of the subject in order to be suc-
cessful by correlating this relationship with academic suc-
cess.

The analysis of the answers given to the relevant ques-
tion by the students who were asked to share two new in-
formation they learned during the excursion is presented
in Table 6.

When the answers given by the students to the question
about the two new information they acquired during the
visit were examined, it was seen that they gave these an-
swers in the context of the artifact or discipline. While some
of the students explained the working principle, usage area
or purpose of a particular artifact (astrolabe, observatory,
clocks, carpets, catapults, instruments of medicine, etc.),
some of them gave general information about the owner of
the artifact or the artifacts. And some of the students only
wrote the name of the artifact without any explanation.

Four students gave one of their examples in the context
of discipline. While two students wrote that they learned
that the word “mathematics” meant “brain sport” (Fig.
9), one student stated that they learned that mathematics,
which is one of the main purposes of this visit, covers a very
wide scope, and is related to other disciplines (Fig. 10).

All of the students stated that the visit was very bene-
ficial for them and detailed their opinions about the visit
with the explanations given in Table 8.

As is seen in Table 8, some of the students who were
asked to evaluate the museum visit stated that they found it
useful as they learned a lot of new information which they
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Table 5. Willingness or unwillingness situations for subjects to be associated with history and culture in
mathematics lessons

Situation

Statement Category

Yes

We could have understood the importance of mathematics in our lives. Mathematics perception

It would be more attractive. Learning process

Seeing when and how the subject will present allows us to understand
it much better.

Subjects become more memorable.

We would learn the history of mathematics by learning our own Culture-History awareness
history through mathematics.

I would like to see mathematics subjects were applied to which
artifacts of ours.

It would allow us to be a conscious individual who values our history.

We would learn how they used and developed mathematics in the
bounds of possibility of that time.

Before learning any math topic, I would like to know where we can see
it in our history and culture.

I would constantly try to memorize it. Learning process

It would be boring.

Since I do not like verbal lessons, I want mathematics to be taught only
by solving questions.

Although I understand, I cannot do well in History exams. I do not
want mathematics to be included.

We may be confused.

There is no need to look back. We can be successful on a subject Culture-History awareness
without knowing its history, as well.

Anyone who is curious about her/his history can research it by herself/
himself.

Table 6. Students’ answers to the question of “Could you please share the two new information you
learned during the visit?”

Category Content of the information Learned information Frequency
Artifact o Working principle Information about the Astrolabe 5
+ Only the name of the artifact Water clock working principle 2
« Purpose of usage Information about various 5
o Usage fields observatories
o General information about the artifact Information about the sundial 3
« Information about the owner of the artifact 1, formation about the catapult 1
Information about the carpets 2
Development of various artifacts with 1
limited possibilities
Instruments used in medicine 1
artifacts of various scientists 4
Discipline ¢ General information about discipline Information about medicine 1
o Information about the mathematics Mathematics is the brain sport 2

Mathematics covers a very wide scope 1
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Figure 9.Student response saying that mathematics is seen as a “brain sport”

(The word “Mathematics” is translated into Arabic as “Riyaziyat” Riyaziyat also means “Sports” in Ara-
bic. They also consider Maths as a “Brain sport”).

Figure 10.Student’s answer indicating that s/he learned that mathematics covers a very wide scope.

(One of the information that I learned during the visit is that mathematics covers a very wide scope. I
mean, I have learned that math is in all fields, not only verbally but also with evidence. In this way, I can
easily correlate mathematics with other disciplines.)

Table 8. Evaluation of the museum visit

Category Code samples

General Evaluation I have enriched my general knowledge.

I can use what I've learned in real life.

I have seen how various branches of science went through changes since
their emergence.

I have learned many artifacts I did not know before.

I learned that many instruments were made to meet the needs and to
provide convenience.

Social evaluation I spent much more time with my friends.

It was a very joyful excursion.

Evaluation towards mathematics I learned for what purposes mathematics was used in ancient times.

I have realized the importance of mathematics in our lives.

I have realized that mathematics is everywhere.

Matematik soyut olan1 somutlagtirir

My perspective towards mathematics has improved positively

I have noticed that mathematics is part of our lives

I have understood how important mathematics is.

Evaluation towards the relationship Ihave understood our culture and history
between mathematics and culture

I have realized how much mathematics we have in our history and culture.

I have realized that many artifacts were made according to mathematics
and geometry rules

I have learned that people used mathematics in making all tools.
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did not know before, while some of them stated that they
had a good time with their friends during the excursion.
The students who evaluated the benefits in the context of
mathematics stated that they could notice many new as-
pects of mathematics through the visit. Some students, on
the other hand, stated that they were able to notice the use
of mathematics in tools by correlating mathematics with
culture, which is the main focus of the visit, and enable
them to see that our history and culture are correlated with
mathematics.

DISCUSSION AND CONCLUSION

In this study, through a museum visit, an informal
learning environment, it is aimed to reveal the students’
perspectives on the existing relationship between their cul-
ture and mathematics, and to provide an opportunity for
them to correlate their cultural heritage with mathematics,
gain awareness about mathematics in their culture, realize
the usage areas of mathematics in real life, and see the con-
nection between mathematics and other disciplines. In this
study, through a visit to museums, which are an informal
learning environment, it is aimed to reveal the students’
perspectives on the relationship between their culture and
mathematics, to correlate their cultural heritage with math-
ematics, to gain awareness of mathematics in their culture,
to realize the usage areas of mathematics in real life and to
enable them to see the connection between mathematics
and other disciplines. For this purpose, a visit to two dif-
ferent museums was organized with thirteen high school
students, and the opinions of the students were taken after
the visit. This study is important because it provides the op-
portunity to observe that there is a relationship between
culture and mathematics concretely through museums that
contain real life situations. Additionally, the fact that there
are almost no studies conducted about mathematics educa-
tion and informal learning environments in the context of
ethnomathematics in the literature indicates that the results
of the study have importance.

The students were seen to have mostly correlated the
artifacts they saw with geometry in terms of mathematics
during the visit. Similarly, Andersson (2008) indicated that
students mostly correlate the objects they encounter in the
out-of-school learning environment with geometry con-
cepts. The reason of this might have resulted from the fact
that geometric figures are frequently encountered in cultural
artifacts in general (Spines and Moses, 2001), and especially
in Turkish culture, which geometrical shapes were used in
carpet and rug motifs, and in local dresses such as bindalli,
caftan, and in architectural structures such as mosque, ma-
drasa, mausoleum, caravansary (Bulut, 2017; Oz Celikbas,
2018). However, contrary to the study of Andersson (2008),
in which he observed that the students were able to estab-
lish more in-depth relationships between the artifacts and
mathematical concepts, the students in this study could es-
tablish more superficial correlations. The reason for this

can be stated as that the students are at the beginning of
the 10th grade in terms of their grade level and they do not
have the mathematical competence to make this correla-
tion. The fact that students do not know where and how
mathematics exists in daily life indicates that they solely be-
come aware of its existence. In addition, the students’ in-
ability to give a subject name other than “proportion” and
“arithmetic” in correlating with mathematics may be due to
the fact that mathematics was not associated with their cul-
ture in their courses before.

The museum visit allowed students gain a lot of new
information, expand their knowledge, and understand the
place of mathematics in life realizing that mathematics has
covered a wider scope. On the other hand, students, who
noticed that mathematics and geometry were in the con-
struction process of many artifacts, could see how much
mathematics was involved in their history and culture. In
this case, it can be said that the museum visit made import-
ant contributions not only in terms of developing the gen-
eral culture of the students, but also in terms of being aware
of mathematics in daily life, and seeing the relationship be-
tween culture and mathematics. The fact that they see how
mathematics is related to their own culture through the
visit and their own experiences shows that the aim of valu-
ing the culture, one of the most important goals of the eth-
nomathematics program, has been achieved (D’Ambrosio
& Rosa, 2017). This situation coincides with the study re-
sults of Adam (2004) in which he reached a result that field
trips made by adopting the ethnomathematics approach
will enable students to understand that mathematics is used
outside of the school, in daily life, and is intertwined with
culture.

While some students wanted the math subjects to be
correlated with different disciplines or history and culture
in their mathematics classes at school, some of them did
not want it. The unwilling students are thought to have re-
sponded generally with the effect of their anxiety about
failing and getting low marks. It can be said that students
who think that especially verbal courses such as history are
learned by memorization approach this situation negative-
ly because they think that this memorization issue will also
reflect in the mathematics classes when it is correlated with
the mathematics course. Since similar activities had not
been conducted before, it may be thought that the students
approached the correlation of history and mathematics
with a negative attitude because they thought that this cor-
relation would only be made with activities at the knowl-
edge level and that this verbal information would be asked
in exams and they would need to memorize them. It can be
said that the reasons of the students who did not want the
course to be taught by correlating are the factors such as
fear of failure in mathematics, lack of self-confidence and
anxiety in students. Students may have thought that math-
ematics, which is already a difficult course, will become
more complicated by correlating it with another course and
this will cause them to fail.
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When the reasons for appreciating the artifacts they
liked were examined, it was seen that they made evaluations
in terms of individual reasons, relationship with society and
culture and functionality. The appreciation reason for the
artifact, which is evaluated under the functionality dimen-
sion, is that it required a lot of effort in its production and
this is also seen in the study of Bahadir and Hirdig (2018).
In their study, a museum visit was made within the scope of
the research and some of the students liked the experiment
sets most because they were difficult and they required a
lot of effort. In this case, it can be said that students are
more interested in the artifacts which are difficult and re-
quire more effort.

During the visit, it was observed that the students lis-
tened to the guides carefully and actively by asking ques-
tions to them, and took notes whenever they thought nec-
essary. It can be said that the reason for this situation is that
the students were informed of the museums they will visit
through the distributed Museum Guide before the visit,
why the museum is visited and what questions to be an-
swered after the visit. It coincides with the view that an ef-
fective planning prior to visits to informal learning envi-
ronments will ensure that these visits will be efficient and
full of high learning potential (Buyurgan, 2002; Yildiz &
Gol, 2014). The students who came to the visit after reading
the questions in the Museum Guides before the excursion
completed the visit in an interested, careful and motivated
way without getting bored and obtained a lot of new infor-
mation.

Suggestions

When considered the new vision of the Ministry of
National Education (2018), which aims to enable students
to build our national, moral, human and cultural values
through their own life experiences, this study is consid-
ered to have importance. In the study, it was observed that
students could correlate mathematics and culture, but they
could correlate them superficially rather than deeply, and
they had difficulty in creating this correlation. Therefore,
investigating how the dimensions of this correlation should
be through activities that contain cultural elements in
mathematics courses has gained importance. In addition,
when considered that mathematics teachers are not ready
for the use of ethnomathematics (Lewis, 2016) as a result of
their inability to establish the relationship between math-
ematics and culture, it is revealed that integrating cultural
elements into the curriculum is not sufficient and raising
this awareness in the teachers who are the implementers of
the program is necessary. At this point, the importance of
the topic should not be limited to verbal expressions, and it
may be suggested to prepare various practical activities that
include the relationship between culture and mathematics
and present them to teachers. The effects of the teaching
process, which will be realized with the implementation of
this ethnomathematics program, on the variables of aca-
demic achievement, attitude towards mathematics, anxiety,

belief and the beliefs about the nature of mathematics can
also be investigated.

RECOMMENDATIONS

When considered the new vision of the Ministry of
National Education (2018), which aims to enable students
to build our national, moral, human and cultural values
through their own life experiences, this study is consid-
ered to have importance. In the study, it was observed that
students could correlate mathematics and culture, but they
could correlate them superficially rather than deeply, and
they had difficulty in creating this correlation. Therefore,
investigating how the dimensions of this correlation should
be through activities that contain cultural elements in
mathematics courses has gained importance. In addition,
when considered that mathematics teachers are not ready
for the use of ethnomathematics (Lewis, 2016) as a result of
their inability to establish the relationship between math-
ematics and culture, it is revealed that integrating cultural
elements into the curriculum is not sufficient and raising
this awareness in the teachers who are the implementers of
the program is necessary. At this point, the importance of
the topic should not be limited to verbal expressions, and it
may be suggested to prepare various practical activities that
include the relationship between culture and mathematics
and present them to teachers. The effects of the teaching
process, which will be realized with the implementation of
this ethnomathematics program, on the variables of aca-
demic achievement, attitude towards mathematics, anxiety,
belief and the beliefs about the nature of mathematics can
also be investigated.
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