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Abstract

This research aims to give an idea of the approach of mathematics teaching in primary schools in the early
years of Republic of Turkey and compare it with the current approach of teaching within the context of
Mathematics Teaching Knowledge (MTK). Therefore, the sample of the study was the article entitled
“Arithmetic (Mathematics) Courses in Primary Schools” published in 1927 in one of the most influential
education journals of Atatiirk period — “Education Journal”. In the study, document analysis method was
adapted. In the data collection process, initially, the article was translated from Ottoman Turkish to modern
Turkish language. Later, the article was analysed through descriptive and content analysis in relation to the
components of MTK. The results revealed that teachers were provided with recommendations referring to MTK
components, namely association of mathematics with everyday life, use of materials, knowledge of conceptual
relationships, level-appropriate teaching, and active student learning. It was also determined that the article
put forward some other recommendations to primary school teachers addressing to the importance of
improving advanced-level of thinking skills among students.
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1. Introduction
1.1. Introduce the problem

Early curricula of the Republican era were developed in 1924 (Akbaba, 2004) and initial
comprehensive curricula began to be implemented in 1926 (Gémleksiz, 2005). In the 1926
curriculum, primary education was spilt into two independent stages of a total of 5 years.
First stage was constituted of 1-3 year-levels and second stage of 4-5 year-levels (Gozutok,
2003). One of the most significant aspects of this curriculum was that it relied on active
student participation as its foundation (Akytiz, 2020) and increased contact hours of
mathematics teaching.

As known, curricula are essentially important as they guide teachers accordingly (Alabas,
2020; Goke¢ek and Baran-Kaya, 2021). Henceforth, it can be stated that teachers’ qualities
and commitment to curricula matter inasmuch as the approach being adopted in those
curricula. Although there is not a consensus on teachers’ qualities in the relevant
literature, it 1s widely acknowledged that there need to be certain vocational and personal
qualities (Giltekin, 2020).

The Law of Unification of Education that was enacted in 1924 during the Republican era
enabled the free and compulsory primary education in Turkey and hence, pointed at the
need for improvement of teachers’ qualities in teacher training for primary education.
Indeed, it is known that there were foundational transformations in primary education
teacher training in early Republican era within the framework of reports presented by
John Dewey in his visit to Turkey in 1924 and by Alfred Kihne in his visit to Turkey in
1925, and in this scope, “Village Teacher Training Schools” were established in 1927
(Ogretmen Yetistirme ve Gelistirme Genel Midiirlagi (OYGM), 2017). In the following
years, the number of the concerned qualities was increased with such transformations in
teaching and education, and has continued to improve since then. Teacher qualities
identified by the Turkish Ministry of National Education can be split into three main
subjects. Those include vocational knowledge (specialised subject knowledge, subject
education knowledge, and statutory knowledge), vocational skills (planning of education
and teaching activities, creating learning environments, managing, assessing and
evaluating of teaching and learning), and attitudes and values (national, moral and
universal values, student treatment, communication, and cooperation, personal and
professional development) (OYGM, 2017). When those qualities are viewed in terms of
vocational knowledge and skills, it can also be argued that they encompass the components
of such knowledge that is currently regarded pedagogical content knowledge. The concept
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of pedagogical content knowledge coined with Shulman (1986) stresses the importance of
teachers’ knowledge of the ‘how’ of teaching rather than the ‘what’ to teach.

In terms of mathematics teaching in particular, it can be said that the subject knowledge
of mathematics and pedagogical content knowledge cannot be separated (Baumert et al.,
2010). Indeed, being an effective mathematics teacher, who efficiently delivers the subject
knowledge of mathematics to students, requires pedagogical content knowledge of
mathematics as well (Leinhardt, 1986). The components of such knowledge that is also
termed as knowledge of mathematics teaching are knowledge of student profiles,
knowledge of organisation of the course and delivery of the subject, knowledge of special
teaching methods and strategies, knowledge of teaching programmes, and knowledge of
assessment-evaluation (Baki, 2018). Whilst subject knowledge is a type of knowledge that
encompasses concepts, rules, principles, problem-solving methods with regards to the
subject to be taught (Shulman, 1986), knowledge of student profiles is defined as the
knowledge of contingent difficulties that students may experience whilst learning a new
subject, their views on that subject, and aspects that they may comprehend in that subject
(Fennema and Franke, 1992). Organisation and delivery of the course can be briefly
explained as the knowledge of how to deliver the subject following the identification of in-
class activities (Ozdemir-Baki, 2017). In other words, it is teachers’ knowledge of analogies,
representations, examples, and delivery techniques for the most effective mathematics
teaching (Shulman, 1987). Knowledge of special teaching methods and strategies requires
to have the knowledge of subject-specific strategies (Magnusson, Krajcik and Borko, 1999).
Knowledge of teaching programme requires the good comprehension of the curriculum and
the appropriate use of curriculum materials, software programmes, and alternative
textbooks (Baki, 2008). Consequently, knowledge of assessment-evaluation is concerned
with the monitoring whether intended learning outcomes are met and the knowledge of
how such monitoring operates.

It is not sufficient to have teachers who have the knowledge of the aforementioned subject
areas in order for a teaching programme to achieve its aims; it also necessitates to have
teachers who are informed about the programme (Marsh and Willis, 2007). It can be
suggested that the studied article of “Arithmetic (Mathematics) Courses in Primary
Schools” aims to achieve it as it provides certain recommendations with primary school
teachers with regards to the implementation of the 1926 curriculum, which was the then
practice in education. Having examined the studies in the relevant literature, it is mostly
found that matemathics teaching in the Republican era is examined through various
aspects (Deveci and Aykac, 2020; Konukoglu, Agac and Ozmantar, 2019; Sezgin-Memnun,
2013). Only Altunay-Sam, Demir and Orbay’s (2017) research provides examples of the
delivery of mathematics teaching in primary schools during the said period. In addition,
Aslan and Olkun's (2013) study includes the evaluation of arithmetic teaching in 1926
Textbooks according to the Reports of “The Inspection Committee of Primary School
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Textbooks”. This research aims to give an idea of the approach of mathematics teaching in
primary schools in the early years of Republic (of Turkey) and compare it with the current
approach of teaching within the context of Mathematics Teaching Knowledge (MTK).
Henceforth, this research examines the article entitled “Arithmetic (Mathematics) Courses
in Primary Schools” published in 1927 in one of the most influential education journals of
Atatiirk period — Terbiye Mecmuasi.

2. Method
2.1. Research design

The research methodology of this research was based on document analysis. Even though
document analysis is perceived as a form of data analysis, it is in fact a research method.
In this method, the aim is to analyse the written content systematically and in detail
(Wach, Ward and Jacimovic, 2013).

2.2. Samples

In the selection of the samples of the study, articles regarding mathematics teaching in
primary education published in the early period of Turkish Republic were examined. The
research was limited to the period between 1926 and 1936. The reason for taking the year
1926 as a reference is that the principle of collective education get used for the first time
in the Primary Schools Program published this year (Akyiiz, 2020, s.347). When the
content of the 1926 program, which is the second primary school program of the Republican
period, is examined, it is accepted as a program in which important developments were
made in terms of educational sciences.The 1926 program was implemented until 1936, and
a new program was prepared on this date (Ulubey & Aykag, 2017, s.1176). As a result of
the analysis, 8 articles were identified in 3 different journals (Muallimler Birligi, Terbiye
and Muallimler Mecmuasi) between 1926-1936. Then among the accessed articles, the
article titled “Arithmetic (Mathematics) Courses in Primary Schools” published in 1927 in
Terbiye Mecmuast 2(9) was selected via criterion sampling method, a purposive sampling
model as the sample of the study. One of the reasons of selecting that article was that the
article comprised detailed information with regards to aims and delivery of mathematics
teaching in primary schools. Another reason was that it was useful for teachers despite
involving some information for students and guardians (Demir, 2017). It was composed of
some practical recommendations and guidance provided by the then Ministry of Education
to teachers regarding mathematics teaching in primary education.

2.3. Data collection and Analysis of the data

In the data collection and data analysis process, initially, the article was translated from
Ottoman Turkish to modern Turkish language. Later, the article was analysed through
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descriptive and content analysis in relation to the components of MTK. In order to enhance
the internal reliability of the article and to facilitate coding, a generic framework for coding
was devised. Later, the data was coded by the researcher, who 1is specialised in
mathematics teaching. The coding was performed through the most frequently emphasised
statements; themes and categories were identified that was followed with another round
of coding and the data was arranged in accordance with those codes. Analyses were
undertaken through the use of computational programme for qualitative research, i.e.
MAXQDA. To ensure the reliability of coding, the entirety of the article was coded by the
same researcher 60 days later than the first round of coding. Miles and Huberman (1994)
formula was used to calculate intercoder reliability in the analyses. In this study, the
reliability between the first and second coding was calculated as 96%. Therefore, it was
identified that there was high level compatibility between first and second coding.

3. Findings

Findings of the article of “Arithmetic (Mathematics) Courses in Primary Schools” that
is analysed through descriptive and content analysis in relation to the components of MTK
are presented below as MAXQDA maps and signposted with citations from the article
where applies.

Figure 1 below presents the components of MTK which are addressed in the studied
article.
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Figure 1. The components of MTK addressed in the article of “Arithmetic (Mathematics)
Courses in Primary Schools”

As shown in Figure 1, it is denoted in the studied article that teachers need to have
certain components of both subject knowledge and pedagogical content knowledge in
mathematics teaching. In terms of subject knowledge, the article solely emphasises to have
the knowledge of relationships between mathematical concepts and of verbal calculation
techniques. The following statement in the article stresses that it is important for teachers
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to know verbal calculation techniques for their students’ learning experience: “However,
there are verbal calculation rules (verbal calculation methods) as well as written (by
writing) calculation rules, and maybe even more. Our teachers, who do not know these rules,
have the conscience of obligation to learn them in a short time and not to waste the strength
and abilities of the young minds who are thus handed over (Ilk Mekteplerde Riyaziye, 1927,

5. 43).

In the context of MTK addressed in the article of “Arithmetic (Mathematics) Courses in
Primary Schools”, the most frequently referred component is the delivery of the subject
(Figure 2). Hence, components of delivery of the subject that primary school teachers ought

to have and other components of MTK are presented in a different map.
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Figure 2. The components of the knowledge of delivery of the subject expected from

teachers

In the analysed article, the most frequently referred component of the delivery of the
subject is the requirement that teachers shall contribute to students’ advanced learning
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skills whilst delivering subjects of mathematics. Even though estimation strategies are
particularly foregrounded, problem-solving and reasoning are also underlined. For
instance, the statement of “Children measure the distances that they see by eye estimations
and then measure them with real measurement and see their mistakes (s. 46)” means that
students are encouraged to use measuremental estimation strategies. There is also the
statement in the article as follows, which stresses to equip primary school students with
the ability of problem-solving: “Children should acquire such a skill in the arithmetic
courses that they can find through it the important aspects of the problems they encounter,
determine the reasons underlying those problems, sort out the right aspects among them,
and reach the result they seek by making a proper bridge of ideas from them (s. 41)”.

Another important issue of the delivery of the subject is instructive explanations.
Specifically, the need to associate concepts with real life is often emphasised. The
statement of “When geometric objects and shapes are taught, it is necessary to find similar
objects from the environment and have children find them. For example: a child should
know and show that a box resembles a cube or a prism, and a glass resembles a cylinder (s.
47)” explicates that teachers are expected to ask students to give examples of geometric
objects from their immediate environment. The statement of “After introducing the
geometric objects and shapes to children, it is necessary to make maximum use of the
comparison method. For example: To make children examine and observe that the square
has four angles, the triangle has three angles, or the square has four, the triangle has three
sides (s.47)” addresses the importance of transition between concepts about different
geometric shapes such as angle and side.

Another point frequently addressed for the delivery of the mathematics course in the
examined article of “Arithmetic (Mathematics) Courses in Primary Schools” is that
classroom teachers shall ensure that students construct the knowledge themselves. The
statement mentioned in the article “The work undertaken and the rule followed must be
expected from children to be correctly said in their own words (s. 42)” refers to students’
ability to explain concepts and rules with their own words. The statement of “The teacher
wandering among students examines them and if there are any mistakes, s/ he tries to have
them correct (self-correct) by examining their notebooks (s. 51)” stresses students’ ability to
identify and rectify their mistakes.

The following statement points at the importance of student engagement with the
course: “However, the curiosity of dealing with complex issues must be awakened in
children. This curiosity arises from the feeling of pleasure inasmuch as children gain the
ability to deal with such complex issues (s. 45)°. What is explained here is to ensure that
students are interested, and strive to deal with, complexities when encountered in a
number of complex mathematical issues. It is denoted that this can be ensured through
student satisfaction gradually developing with more complex problems solved. The article
also suggests that involving games in mathematics teaching can enable both teachers and
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students to enjoy the course as stated in the following: “...A teacher who understands the
method and purpose of the lesson always prepares these kinds of exercises in the form of
games with a little effort and can bring enjoyable moments to the lesson for both him/herself
and his/her students by applying those exercises (s. 48)”. In fact, an illustrated calculation
game has been added at the end of the article to set an example for primary school teachers.
This game and how it is played are presented in Appendix-1.

Other components of mathematics teaching knowledge found in the article are given in
Figure 3.
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Figure 3. Findings on other components of MTK

As shown in Figure 3, following the delivery of the course subject, another type of
information most mentioned in the related article is the knowledge of the organisation of
the course. In this regard, the selection of resources or materials appropriate for the
relevant mathematical subject has come to the fore. The statement of “Laboratory activities
should be linked together with calculus lessons and handicraft lessons, and children should
be asked to make figures of numbers from mud and sand, play games like dominoes, and
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solve riddles that are useful for calculations (s. 46)" suggests that classroom teachers ought
to select materials from the lived environment and to adopt an interdisciplinary approach
by integrating handicraft lessons and mathematics.

In the concerned article, it is also mentioned that primary school teachers shall include
games in mathematics courses. In fact, at the end of the article, a sample game application
suitable for Year 1 (Appendix-1) is also given, with the statement that "We found it useful
to add a sample here to our friends for verbal calculation exercises to be undertaken in the
early years, to give an idea about the things to be done in this way. By looking at this sample,
our teachers can prepare many tools similar to this and have them applied (s. 48)".

In the context of the organisation of the course, attention is drawn to homework to be
given to students, and some suggestions are made to teachers, such as giving less
homework to early years students, equipping students with the homework given to develop
the ability to study regularly, and enabling them to revise the topics learnt in class. What
1s meant with the statement of "Children should acquire habits by using the principles that
they learn in the classroom and appropriate them for themselves (s. 44)", which implies the
homework to be given to students, is to contribute to students’ adoption of topics learnt by
revising them through homework.

Within the scope of knowing the student, it is mentioned that mostly the level of
students shall be taken into account when teaching mathematics. An example of this is the
statement of “As children's levels and mental capacities must always be taken into account
in education, these aspects should never be overlooked and be taken into consideration
whilst undertaking educational duties (s. 46)”.

In addition, in the context of teaching methods and strategies, the recommendation of
“Early years classes should make maximum use of the help of games (s. 46)” emphasises
that the method of teaching with games shall be used in the early years of education. In
addition to teaching with games, another method recommended to primary school teachers
is the excursion-observation method. “Excursions also play an important role in the
teaching of arithmetic ... During such a trip, for example, how many workers work in an
agricultural field, how many of them are men, how many women and children, the amount
of seed planted in a given field, the amount of the crop harvested from there, the revenue it
brings, and the cost incurred shall be inquired and these issues shall be worked on in class
based on this information. (s. 45 )” As can be understood from this citation, the excursion-
observation method is mostly recommended to associate mathematics with daily life.

Another point emphasised in terms of teaching methods and strategies is the view that
it is improper to use teaching methods, in which the student is a passive receiver, such as
the direct instruction method. An example for this situation is illustrated in the following
citation: “Some teachers put a child on the stage for a written task of an example or a
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practice to be worked on the blackboard, and leave other children in the position of audience.
This kind of approach is very harmful as it deprives children of activity (s. 43)”.

4. Discussion

This study has examined the article entitled “Arithmetic (Mathematics) Courses in
Primary Schools”, presenting the issues that teachers should consider while applying the
teaching programme that is introduced after the implementation of the new curricula in
the early years of the Republic. This article is particularly important as it reflects the
understanding of the then Ministry of Education with regards to the approach of
mathematics teaching in the early years of the Republic.

In the article, it has been explored that the majority of suggestions made to primary
school teachers are for the organisation of the course and the delivery of the subject among
many components of MTK. In particular, the need to associate mathematics with daily life
is frequently stated. This conclusion is in parallel with some other studies (Altunay-Sam
et al., 2017). Making appropriate transitions between mathematical concepts, presenting
mathematical reasons in accordance with concepts, operations, and rules, and making
concepts understandable for students without over-simplifying them are other issues
emphasised in the article in the context of instructional explanations. Indeed, Duval (2000)
emphasises that teaching mathematics need not only provide practice of certain concepts
or operations or apply algorithms, but also be a process that enables students to
understand concepts and their applications. In the context of instructional explanations,
the issues that are pointed at in the article emphasise such a process. Another suggestion
in the article is that primary school teachers, while teaching mathematics, shall create a
learning environment in which students construct their own knowledge. Teachers are
recommended to ask students to construct their own mathematical knowledge by
developing teaching materials, making comparisons, correcting their own mistakes, and
associating mathematics with daily life themselves. In short, in the article analysed,
teachers are asked to perform meaningful learning without applying rote-learning. As
previously argued, when students try to be informed with memorised knowledge instead
of meaningful learning, the delivered knowledge will lose its meaning and it will be difficult
to deliver the subject in coherence (Padua, 2010). Another interesting point emphasised
several times in the article within the scope of the student's structuring of knowledge is
the need for teachers to ensure that students express mathematical concepts in their own
words. Moreover, one way to ensure meaningful learning is to allow students to express
concepts in their own words (Padua, 2010).

The article “Arithmetic (Mathematics) Courses in Primary Schools” also stresses
the abilities to use different representations of the concept and select the most suitable
representation for the concept among many. According to Even (1998), these skills are at
the focal point of conceptual learning in mathematics because the use of different forms of
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representation helps to understand the essence of a concept as well as many aspects of it
(Even, 1998). Indeed, although it is not often encountered in practice, many mathematics
curricula have emphasised the expression of concepts with different forms of
representation (MEB, 2013; 2018). Another point stressed in the teaching programmes is
the importance of acquiring metacognitive skills to students. As it is known, problem
solving skills can contribute to the development of cognitive strategies while learning
mathematics (Yildizlar, 1999), and estimation skill is used in almost 80% of daily life
mathematics (Reys and Yang, 1998). Likewise, reasoning is seen as the basic skill of
mathematics (Ball and Bass, 2003). Especially in primary school, which prepares
individuals for life and further education, it is of great importance to equip students with
these advanced cognitive skills (Ozsoy, 2005). In the article discussed within the scope of
this research, it is often emphasised that teachers need to contribute to the development
of advanced cognitive skills among primary school students such as problem-solving skills,
estimation skills, and reasoning skills. As known, an approach that requires students to
employ their advanced cognitive skills is the interdisciplinary approach (Erickson, 1995),
since it 1s possible in the interdisciplinary approach to integrate knowledge and skills from
different disciplines by approaching them from different perspectives (Aydin and Balim,
2005). In the analysed article, it is observed that teachers are encouraged to adopt an
interdisciplinary approach. Given that the interdisciplinary approach was first introduced
in the 1926 curriculum (Akytz, 2020) and the article examined was written in 1927, it is
understood that primary school teachers were reminded to adopt this approach when
teaching mathematics.

Another point that draws attention to the delivery of the course in the article is to
make the course enjoyable and engaging for students. In the article, which argues that
methods driven by direct instruction and rote need to be avoided, it is frequently mentioned
that games should be included in teaching. This suggestion can be regarded to be
appropriate considering the use of games in primary education makes mathematics
enjoyable (Soylu, 2001), improves success (Beyhan and Tural, 2007; Dinger, 2008; Tural,
2005; Yiicel Soft, 2014), attitude (Dincer, 2008; Tural, 2005), and permanence of knowledge
(Soylu, 2001). In addition to the gamification as a teaching method, another recommended
teaching method is the excursion-observation method. It is noteworthy that this method is
mostly recommended to associate mathematics with daily life. It is aimed that students
learn mathematics by doing and experiencing in their environment. In addition, in the
article, it is particularly emphasised that materials suitable for mathematics subjects are
selected from the environment in which students live.

In order to perform an effective mathematics teaching, it is of particular importance
for teachers to identify the difficulties that students experience and the ways to tackle
them, and evaluate their learning as well as selecting the appropriate teaching methods
and materials (Ball, Thames and Phelps, 2008). This issue was also taken into account in
the article “Arithmetic (Mathematics) Courses in Primary Schools” and the recurrent
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attention was drawn to issues such as recognising the level of students while teaching and
ensuring the students’ comprehension of the subject. Another issue that primary school
teachers need to consider in teaching mathematics is a number of issues emerging from
assigning homework. It is particularly emphasised that students should be given
homework that will enable them to revise what they learn in class. Additionally, it is stated
that, by giving homework, students can gain regular study habits and that less homework
should be given to students, especially in the early years of primary education. In fact,
there are previous studies in the relevant literature suggesting that homework is beneficial
(Binbasioglu, 1994; Bursuck, 1994; Biiyiiktokatl, 2009; Ozben, 2006; Walberg, Paschal
and Weinstein, 1985), and not beneficial (Baran, Sevindik and Karademir, 2016; Cooper,
2001; Hoover-Dempsey, Bassler and Burow, 2001; Katz, Kaplan and Buzukashvily, 2011;
Kralovac and Buell, 2001). Hence, it is possible to say that this is a contested issue.

Overall, it can be said that the article “Arithmetic (Mathematics) Courses in
Primary Schools” from the past teaches us very important lessons about today's and
tomorrow's mathematics teaching. At the core of the analysed article, it is frequently
emphasised for primary school teachers that they need to avoid rote-learning methods,
enable students to construct the knowledge themselves, and create a meaningful learning
environment while teaching mathematics, and that it is very important to recognise the
level of the students that they teach. From this point of view, contrary to the popular belief,
as Konukoglu, Agac and Ozmantar (2019) state, this conclusion supports the idea that all
primary education mathematics curricula in the history of the Republic of Turkey have
emphasised learning mathematics in a meaningful way. In addition, it has been stated at
every opportunity that the aim is not only to teach mathematics, but also to provide
students with advanced skills that will facilitate their daily life such as problem solving,
reasoning, and estimation.

Considering the above discussion, it is understood that modern teaching approaches
namely constructivist approach and realistic mathematics teaching are desired to adopt in
the education system within the early years of the Republic although the names of
approaches are not mentioned as such. Teachers have great responsibilities in order to
perform meaningful learning that enables students to construct the knowledge themselves
by using the advanced cognitive skills, which have not been fully developed since then.
Although teaching programmes seem to gradually take on a modern approach, considering
that the change can only be realised with the teacher, it is recommended that the primary
school teachers who are most likely to affect the school life of students adopt the
aforementioned issues as a history lesson. In addition, there is a need for further studies
that require the reinterpretation of articles, books, and journals with the current
understanding to shed light on our education history in mathematics and other disciplines,
such as this study.
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Appendix A. Picture Calculation Game

How the game is played: For example, the samples given below are reproduced with a chapyrograph
(the machine that prints the text written on a typewriter, without a carbon strip on waxed paper
with the spirituous duplication technique and is manually operated) and pasted on thick papers like
old notebook containers, and the whole (Figure 1 and 2) copies are distributed to children. After a
small language practice is done by having them find out and say what the pictures belong to, the
items (shapes) in each group are counted by different children. Then, the pieces (figure 3-4) prepared
by the teacher and cut with scissors from the striped places are distributed to children and they are
instructed to put each piece on the same one. In this way, children count, examine, and compare
their parts and put them in their places. Young children will be able to see the whole and focus. In
addition, students themselves become accustomed to simple observations and comparisons. The
teacher, who wanders around among students, examines them, examines their notebooks if there
are any mistakes, and tries to enable students to self-correct their mistakes. By looking at these

examples, it is possible to find and prepare many shapes, games, and tools.
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Figure 1.
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Figure 2.
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Figure 3.
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