African Journal of Educational Studies in Mathematics and Sciences Vol. 17, No. 2. 2021

Pre-Primary School Teachers’ Pedagogical Content Knowledge in Teaching

Mathematics: A Review of Literature

Emeritha Mukandayambaje! & Jean Francois Maniraho?

Abstract

This paper reviews and analyzes the literature on pre-primary teachers’ pedagogical content
knowledge (PCK) in teaching mathematics at the pre-primary level. It examines the nature
of mathematical content pre-primary teachers have to master and the strategies that are
considered to be helpful to children to effectively learn the subject at the pre-primary level.
The review showed that pre-primary mathematics plays a vital role in building a solid
foundation for children’s future learning. It has been shown that many pre-primary teachers
lack the PCK in teaching mathematics at this level. Therefore, after reporting on the teacher
competencies needed to improve teaching and learning of early years mathematics, some
educational implications and recommendations for effective teaching and learning pre-

primary mathematics are outlined.
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Introduction

Mathematics plays an utmost role in helping
learners develop necessary skills for lifelong
learning and is an important tool for learners
to develop higher-level thinking skills
(Kusmanyono, 2014). It was highlighted that
the majority of learners do not fail to
understand mathematical concepts being
taught when the high quality of mathematics
education starts from pre-primary schools
(Clements & Sarama, 2013). In the same
regard, pre-primary teachers’ quality in terms
of teaching experience, mastery of the content,
and skills of delivering it is among the most
critical variables to improve learner’s
achievement (Darling-Hammond, 2000).
Even though governments in the world
recognize this level of education, it is not
formalized and systematized in the entire
education spectrum, which makes it hard to
consider pre-primary as part of the formal

education and training system (Kitta, 2004).
Formal pre-primary education cannot be
discussed in the isolation from qualified
teachers. The study conducted by Darling-
Hammond and Sykes (2003), claimed that
qualified teachers are those who possess both
good pedagogical information and content
understanding. Content knowledge is the
knowledge of subject matter which teachers
have to deeply understand to develop their
learners’ mindset during teaching and learning
(Shulman, 1987), whereas pedagogical
knowledge refers to teacher’s required
knowledge of applying effective methods of
delivering the content, classroom
management, and assessing learners (Koehler
et al., 2013). The pedagogical content
knowledge (PCK) was initially introduced by
Shulman (1986) and was defined as the
teacher’s knowledge of how to break down the
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subject to make it more understandable to
learners (Shulman, 1987).

According to McCray and Chen (2012),
Pedagogical content knowledge is positively
related to children’s outcomes. However, in
many countries, pre-primary school teachers
were not considered even when there were
special pieces of training regarding teaching
pre-primary mathematics (Oppermann et al.,
2016). Additionally, there were very few
researches that focused on pre-primary
teachers’ PCK in teaching mathematics (Lee,
2010), and in the study conducted by Dagl et
al. (2019), it has been shown that in many
different studies conducted on pre-primary
mathematics subject, only two studies were
conducted on teachers’ PCK of mathematics.
For instance, in the Rwandan educational
system, there is no kind of study conducted on
pre-primary school teachers’ PCK. Therefore,
this current study has a great significant
contribution to pre-primary school teachers to
be aware of what knowledge is necessary for
them to help children to have a good
conceptual understanding of mathematics by
considering the special characteristics of
teaching pre-primary grade (Dagh et al.,
2019).

Why Pre-primary education?

Every child has the legal right to attend pre-
primary education (Bjorklund, 2015). To him,
Bjorklund  (2015) defined pre-primary
education as a practice positioned in the period
between pre-school and primary education. In
line with Haque et al. (2013)’s views, Pre-
primary education is a smooth transition to
primary education. Fitzsimmons et al. (2017)
reiterate that pre-primary education was found
to be very crucial for children as it develops
essential skills and prepares them for their
future academic endeavors. Moreover, Haque
et al. (2013) argue that pre-primary education
has a purpose to prepare children to avoid their
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poor performance in their primary education
and other high levels of education. Therefore,
pre-primary education was found to be a
required area of intervention for the success of
other levels of education (Haque et al., 2013).

Teachers with mathematics content in pre-
primary school

Studies on mathematical content areas
designed for teaching pre-primary children
have been conducted (Keller et al., 2001; Jang,
2013). The studies showed that pre-primary
mathematics content consists of five areas
such as 1) Numbers and operations, 2)
Patterns, 3) Measurement, 4) Geometry and
spatial sense, and 5) Data analysis. However,
there is a consensus across all countries that
the concepts of numbers and operations,
geometry and pattern, data and probability,
and measurement are the most important
mathematics content areas for which pre-
primary teachers have to master to meet their
curricular goals (Oppermann et al., 2016).
Pre-primary mathematics education was
found to be a helpful content since it is through
mathematics that children construct a solid
base for school achievement. Numbers and
operations come first when delivering the pre-
primary mathematics content because they
prepare a basis for children’s prospect of
educational achievements in mathematics
(Yilmaz, 2017) and it was highlighted that
teachers’ understanding of the concepts of
numbers and operations helps them create the
foundation of young children’s math
understanding (Maclellan, 2012).

According to Graven (2016), the progress of
numbers and operations begins at the pre-
primary level where children are aware of
numbers and pleasure for functioning with
numbers when they count objects, add and
take away small numbers. Further, learning to
count enables children to develop the
language of numbers and leads the children to
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take a grasp on the meanings of songs they
sang before starting school, makes the
children know more numbers through
counting, and it helps the children know how
they can solve the different mathematical
equations. However, it was found that teachers
still have gaps in teaching numbers and
operations (Maclellan, 2012). Thus, teachers
need to possess a special kind of knowledge
relevant to the level of pre-primary children
and also to the mathematics content areas
discussed here especially the area of numbers
and operations as it helps children to easily
understand other mathematics content areas.

The required pedagogy to teach
mathematics in pre-primary education

Studies underpinned different methods and
techniques that pre-primary teachers have to
apply to enhance children’s understanding of
mathematical concepts (Anders & Rossbach,
2015; Chin & Zakaria, 2015; Fitzsimmons et
al., 2017). In pre-primary education, the
learning of pre-primary children usually takes
place in playing situations (Anders &
Rossbach, 2015). This method of teaching was
seen as basic to high-quality mathematics
pedagogy in pre-primary education, as it
makes children more interactive and
motivated (Dagli et al., 2019).

In their study, Fitzsimmons et al. (2017)
explained that engaging children in important
play help children to discover, create, and
expand their learning and it supports
children’s emotional and physical
development. It was also recommended that
teaching and learning with the games
approach in manipulative form, is one of the
suitable strategies that help children at the pre-
primary level because they require concrete
materials that help learners to master the
content (Chin & Zakaria, 2015). The effective
way of teaching mathematics at the pre-
primary level is to integrate mathematics with
other subjects since it is in this way that
teachers explain to the children the relevance
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of mathematics (Jang, 2013). In line with Lee
(2010)’s view, teachers who correlate math
subjects with children’s daily lives, make
mathematics subject more significant for
young children.

In the study conducted by Bjorklund (2015), it
was found that teachers’ participation in
children’s activities gives them the ability to
instigate and explain mathematical concepts,
thoughts, as well as main beliefs to the
children in sympathetic ways. The same study
revealed that children improve their learning
when they take pleasure in the activities they
are involved in. Equally, Dagh et al. (2019)
explained that children understand pre-
primary mathematics content mostly by doing
and experiencing personally. To this end, it
requires teachers who are competent to lead
children to better academic performance.

Pre-primary teachers’ competencies
needed for teaching mathematics.

Teacher competencies is a set of cognition,
orientation, and skills that teacher can achieve
in the process of education to promote the
physical, intellectual, emotional, social, and
spiritual development of learners (Moghtadaie
& Taji, 2018). As pre-primary mathematics
content is needed for future academic success,
pre-primary school teachers are expected to be
equipped with specific competencies in terms
of knowledge, skills, and attitudes (Lillvist et
al., 2014), to offer learning opportunities that
foster all dimensional developments of the
learners (Bertschy et al., 2013). Teachers’
competence is the main factor for pre-primary
children since it is from it that a teacher can
determine the key features such as knowing
what, knowing why, and knowing how to lead
and organize pre-primary school activities
with children (Lillvist et al., 2014).

The study carried out by Ukobizaba et al.
(2019) on teachers’ activities that make
children develop a conceptual understanding
of mathematical content showed that
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providing tasks that facilitate learners to
develop, making mathematics significant, and
making a link between mathematics topics
with learners’ daily experiences characterize
effective mathematics teachers. In the same
pipeline, in her study on what kinds of
knowledge pre-primary teachers need to have
when they are working with children
mathematical learning, it was shown by
Bjorklund (2015) that pre-primary teachers
who participate in children’s activities gain
opportunities to introduce mathematical
concepts to the children in meaningful
situations. Additionally, effective teachers
provide everyday activities to offer
prosperous chances to children to carry out
and build up numerical competencies. Hence,
it requires the special kind of teacher
knowledge that includes all these
competencies to help teachers facilitate
children in their learning process.

Different models of teaching and learning
mathematics in pre-primary schools

Studies  have  investigated  teachers’
knowledge including pedagogical content
knowledge (Chikiwa et al., 2019; Maniraho,
2017; Sen & Samanta, 2015). The pedagogical
content knowledge as it has been explained
earlier was firstly conceived by Shulman
(1986). In his model, Shulman described how
teachers can use analogies, representations,
illustrations, demonstrations, and give
examples and explanations about the subject
matter to be taught to effectively offer it to
learners. Building from Shulman's (1986)
views about teachers’ Pedagogical content
knowledge, many studies agree that PCK is
the teacher’s knowledge which is in the
connection between content knowledge and
pedagogical knowledge (Lee, 2010; McCray
& Chen, 2012; Tian & Huang, 2019).

Studies on teachers’ PCK for teaching and
learning mathematics have been conducted
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(Danisman & Tanisli, 2017; Maniraho, 2017;
Ramdhany, 2010; Sutawidjaja & Irawati,
2017) and it has been reported that teachers’
mathematical knowledge is essential but not
enough to teach mathematics. PCK is the
teacher’s knowledge required to make the
content (like mathematics) reachable to
learners (Krauss et al. 2008). Shulman (1987)
developed a model consisting of seven
different types of teacher knowledge
including the PCK category. Building on
Shulman’s model, Ball et al. (2008)
developed a model focusing on the type of
professional knowledge required by teachers
for teaching mathematics subjects. In their
model, they described the sub-categories of
PCK which are: knowledge of content and
student (KCS), knowledge of content and
curriculum (KCC), and knowledge of content
and teaching (KCT).

Some studies done on investigating teachers’
PCK in teaching mathematics were conducted
through PCK’s sub-categories (Chikiwa,
2017, Maniraho, 2017). For instance,
(Maniraho, 2017) (Maniraho, 2017) opted to
use KCS and KCT in his study because these
two sub-categories reflect both teachers’
theoretical and practical PCK. Teachers’
theoretical PCK is determined by the
teachers’ orientations towards their lesson
plans, curriculum, and knowledge of
misconceptions and difficulties presented by
the learners, whereas teachers’ practical PCK
is the teachers’ practice of teaching in the
classroom and actions that respond to
learners’ mistakes (Ramdhany, 2010). Also, if
teachers have self-confidence in their
mathematical capacity their children also feel
confident in the content being taught
(Oppermann, et al., 2016) since teachers’ lack
of mathematical content for teaching leads
their learners to poor performance in
mathematics (Asante & Mereku, 2012).
Therefore, teachers need to have PCK for
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mathematics content and learning activities as
it plays a great function not only in their
teaching but also in their learners’
achievement.

The insufficient of competencies among
pre-primary teachers

Studies on teachers’ competencies in teaching
mathematics at the pre-primary level have
been conducted (Lee, 2010; Tian & Huang,
2019). Several types of researches showed
that pre-primary teachers have a low
conceptual understanding of pre-primary
mathematical content (Lee, 2010; Backman,
2012; Anders & Rossbach, 2015; Oppermann
et al., 2016; Zhang, 2016; Tian & Huang,
2019). Despite the crucial role of teachers’
conceptual perception of initial math in
predicting children’s learning at the classroom
level, the study conducted by Zhang (2015),
revealed that teachers lacked a full considerate
of basic knowledge in mathematics, children
arithmetical  learning, and  effectual
arithmetical instruction strategies. Again, Tian
and Huang (2019) observed that pre-primary
teachers lacked a profound understanding of
PCK in early grade mathematics. In their
study, Tian and Huang (2019) argued that pre-
primary teachers lacked a serious analysis
and, conversely, focused on general teaching
methods rather than mathematical concepts.

The study carried out by Clements et al.
(2014) on early grade background research
with emphasis on mathematics, explained that
nearly all of the early childhood teachers
lacked adequate comprehensive knowledge of
mathematical learning strategies, and more
specifically, they detected those early
childhood teachers did not hold a practical
procedure for identifying and addressing the
difficulties that children encountered with
mathematical problems. For instance, in the
studies conducted by Lee (2010), Anders and
Rossbach (2015), Oppermann et al. (2016),
Zhang, (2016), and Tian and Huang (2019),
only questionnaires were used as an
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assessment tool for measuring pre-preprimary
teachers” PCK and this showed that pre-
primary teachers’ practical PCK was not
considered. Clearly, even if the study carried
out by Sumpter (2019) on teachers ‘emotional
direction towards mathematics showed that
most pre-primary school teachers articulated a
positive connection towards mathematics,
pre-primary teachers’ PCK is still low.

A way forward to developing competencies
among pre-primary teachers

Successful recognition of what positively
affects teachers’” PCK empowers teachers to
successfully implement their appropriate
teaching strategies. Even if the level of
education and years of teaching experiences
were found to be the most pointers of high
PCK in mathematics Lee (2010), Danisman
and Tanisli (2017), and Kultsum (2017)
declared out that content knowledge is one of
the important factors that expand more
teachers” awareness of increasing their
professionalism since it positively influences
the teaching and learning process. Likewise,
Osmanovic (2018) pointed out that reflective
practice of teaching quality positively
contributes to the professional learning and
development of teachers. The author added
that a reflective practice about the way of
teaching serves as a tool to test solutions and
different ways of working to improve the
process of learning and teaching. Also,
Andronache et al. (2014) argued that a
positive attitude towards teachers’ profession
plays a crucial role in helping teachers to
easily develop their future children’s intrinsic
stimulus for learning. Furthermore, Kingsley
(2018) observed that teacher’s positive
attitude towards the profession can be
exhibited by teachers’ job satisfaction because
factors such as irregular payment of salaries,
poor conditions of school facilities, etc., do
not stimulate teachers and make lesser their
confidence in their work. According to
Soibamcha (2016), the success of education



Pre-Primary School Teachers’ Pedagogical Content Knowledge in Teaching Mathematics: A

Review of Literature

depends on the teachers’ effort as they are the
key persons who supply quality education.
Therefore, continuing progression
development is a way to develop teachers as
professionals by improving their teaching
abilities in the class (Mahlase, 2014).
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Conclusion

The present study reviewed the Pre-primary
school  teachers’ pedagogical content
knowledge (PCK) to effectively teach and
learn mathematics. The analysis of the
reviewed literature showed that Pre-primary
mathematics is a helpful subject since it is
through mathematics that children construct a
solid base for school achievement. Pre-
primary teachers need to be equipped with
pedagogical content knowledge to be able to
transform the mathematical content into a
form that is understandable to young children
for the sake of helping them develop
mathematical skills that lead them to
successful learning. It was also reviewed that
Pre-primary teachers’ pedagogical content
knowledge of mathematics is a great
knowledge for children’s mathematics
achievement. Even if the literature showed
that numbers and operations prepare a basis
for pre-primary children’s prospect of
educational achievements in mathematics,
however, it was noticed that pre-primary
teachers’ PCK of mathematics showed that
pre-primary teachers have a low conceptual
understanding of pre-primary mathematics
content.

Educational Implications and
Recommendations

The present study on pre-primary teachers’
pedagogical content knowledge has some
important implications on teaching and
learning of pre-primary mathematics content.
To this end, the paper is significant for all pre-
primary educators and researchers in
mathematics education.

e Pre-primary school teachers’ should

acknowledge and  take into
consideration the crucial role of PCK
in children’s activities to boost their
capacity of creating effective
classroom management that strongly
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supports children’s learning
achievement.

e Pre-service and in-service pre-primary
teachers need to be trained on pre-
primary mathematics pedagogical
content knowledge to bridge the gaps
shown by the literature regarding the
problem they have, concerning their
pedagogical content knowledge in
mathematics subject.

e There is an important need for further
research on pre-primary teachers’
PCK on numbers and operations
because this area plays a significant
role in children’s mathematics
achievement and further learning of

mathematics at the primary level.
References

Anders, Y., & Rossbach, H. G. (2015).
Preschool  teachers  sensitivity to
mathematics in childrens play: The
influence  of math-related school
experiences, emotional attitudes, and
pedagogical beliefs. Journal of Research
in Childhood Education, 29(3), 305-322.
https://doi.org/10.1080/02568543.2015.

1040564

Andronache, D., Boco, V., & Macri, C.
(2014). Attitude towards teaching
profession. Social and Behavioral
Sciences, 142, 628-632.

https://doi.org/10.1016/j.sbspro.2014.07.
677

Asante, J. N., & Mereku, D. K. (2012). The
effect of Ghanaian pre-service teachers’
content knowledge on their mathematical
knowledge for teaching basic school
mathematics.  African  Journal  of
Educational Studies in Mathematics and
Sciences, 10, 23-37.

Bertschy, F., Lehmann, M., & Education, E.
P. (2013). Teachers’ Competencies for

the Implementation of Educational
Offers in the Field of Education for

47

Sustainable Development. 5, 5067-5080.
https://doi.org/10.3390/su5125067

Bjorklund, C. (2015). Pre- primary school
teachers ’ approaches to mathematics
education in Finland. Journal of Early
Childhood Education Research, 4(2),
69-92.

Chikiwa, S. (2017). An Investigation Into the
Mathematics Knowledge for Teaching
Required to Develop Grade 2 Learners’

Number Sense Through Counting.
Rhodes University.
Chikiwa, Samukeliso, Westaway, L., &

Graven, M. (2019). What mathematics
knowledge for teaching is used by a
Grade 2 teacher when teaching counting.
South African Journal of Childhood

Education, 9(1).
https://doi.org/10.4102/sajce.v9il.567
Chin, L. C., & Zakaria, E. (2015).

Understanding of Number Concepts and
Number Operations through Games in
Early Mathematics Education. Creative
Education, 0, 1306-1315.
https://doi.org/10.4236/ce.2015.612130

Clements, D. H., Baroody, A. J., & Sarama, J.
(2014). Background Research on Early
Mathematics.

Clements, D. H., & Sarama, J. (2013). Math in
the Early Years. The Progress of
Education Reform, 14(5), 1-7.

Dagli, H., Daglioglu, H. E., & Atalmis, E. H.
(2019). Development of a Preschool
Teachers’ Pedagogical Content
Knowledge Scale regarding
Mathematics. International Journal of
Assessment Tools in Education, 6(4),
617-635.
https://doi.org/10.21449/ijate.593636

Danisman, S., & Tanisli, D. (2017).
Examination of Mathematics Teachers ’
Pedagogical Content Knowledge of
Probability. Malaysian Online Journal of



Pre-Primary School Teachers’ Pedagogical Content Knowledge in Teaching Mathematics: A

Review of Literature

Educational Sciences, 5(2), 16-34.

Darling-Hammond, L. (2000). Teacher
quality and student achievement: A
review of state policy evidence.
Education Policy Analysis Archives,
8(1), 1-45.
https://doi.org/10.14507/epaa.v8n1.2000

Darling-Hammond, L., & Sykes, G. (2003).
Wanted: A national teacher supply policy
for education: The right way to meet the
“highly qualified teacher” challenge.
Education Policy Analysis Archives,
11(33), 1-55.
https://doi.org/10.14507/epaa.v11n33.20
03

Fitzsimmons, J., Pacchiano, D., Hawley, M.
S., Klein, R., Pang, E., Moffitt, E., Page,
G. C., Quigg, C., & Bezdicek, J. (2017).
Journal Issue Theme : “ Early Childhood
Education ” Publisher > s Column:
Introducing the Early Childhood
Education Issue. Journal for Success in
High-Need Schools, 13(1), 1-55.

Graven, M. (2016). When Systemic
Investigations Get in the Way of
Localized Mathematics Reform.No Title.
For the Learning of Mathematics, 36(1),
08-13.

Haque, M. N., Nasrin, S., Yesmin, M. N., &
Biswas, M. H. A. (2013). Universal Pre-
Primary Education: A Comparative
Study. American Journal of Educational
Research, 1(1), 31-36.
https://doi.org/10.12691/education-1-1-7

Jang, Y. J. (2013). Perpectives on
mathematics  education for young
children. University of Illinois at
Urbana-Champain.

Keller, B. A., Hart, E. W., & Martin, W. G.
(2001). Mluminating NCTM’s Principles
and Standards for School Mathematics .
School Science and Mathematics, 101(6),

48

Mukandayambaje, E. & Maniraho, J. F.

292-304. https://doi.org/10.1111/j.1949-
8594.2001.tb17960.x

Kingsley, U. (2018). Influence of Teachers ’
Attitude towards Teaching Profession on
Under Graduate Non-Education Students
Perception of Teacher Education.
International Journal of Academic
Research in Progressive Education And
Development, 7(4), 67-79.
https://doi.org/10.6007/IJARPED/v7-
14/4833

Kitta, S. (2004). Enhancing Mathematics
Teachers Pedagogical  Content
Knowledge. In PrintPartners Ipskamp -

Enschede. University of Twente,
Tanzania.

Koehler, M. J., Mishra, P., & Cain, W. (2013).
What is Technological Pedagogical

Content Knowledge (TPACK)? Journal
of  Education, 193(3), 13-19.
https://doi.org/10.1177/0022057413193
00303

Krauss, S., Brunner, M., Kunter, M., Baumert,
J., Blum, W., Neubrand, M., & Jordan,
A. (2008). Pedagogical Content
Knowledge and Content Knowledge of
Secondary =~ Mathematics  Teachers.
Journal of Educational Psychology,
100(3), 716-725.
https://doi.org/10.1037/0022-
0663.100.3.716

Kusmanyono, 1. (2014). The Importance of
Mathematical Model in Mathematics
Learning. [International Conferenceon
Mathematics, Science, and Education,

2(2), 66-70.
https://doi.org/10.35534/tms.0202010c
Lee, J. (2010). Exploring kindergarten

teachers’ pedagogical content knowledge
of mathematics. International Journal of
Early  Childhood, 42(1), 27-41.
https://doi.org/10.1007/s13158-010-



African Journal of Educational Studies in Mathematics and Sciences Vol. 17, No. 2. 2021

0003-9

Lillvist, A., Sandberg, A., Sheridan, S., &
Williams, P. (2014). Preschool teacher
competence viewed from the perspective
of students in early childhood teacher
education. Journal of Education for
Teaching: International Research and
Pedagogy, 40(1), 3-19.
https://doi.org/10.1080/02607476.2013.
864014

Loewenberg Ball, D., Thames, M. H., &
Phelps, G. (2008). Content knowledge
for teaching: What makes it special?
Journal of Teacher Education, 59(5),
389-407.
https://doi.org/10.1177/0022487108324
554

Maclellan, E. (2012). Number Sense: The
Underpinning Understanding for Early
Quantitative Literacy. Numeracy, 5(2),
1-21.

Mahlase, N. P. (2014). The influence of a
continuing professional development
programme on the classroom practices
and  professional  development  of
technology teachers. University of
Pretoria.

Maniraho, J. F. (2017). The pedagogical
content knowledge ( PCK ) of Rwandan
grade six mathematics teachers and its
relationship  to  student learning.
[University of KwaZulu-Natal].
https://doi.org/10.13140/RG.2.2.25123.7
6325

McCray J. S., & Chen, J. Q. (2012).
Pedagogical content knowledge for
preschool  mathematics:  Construct

validity of a new teacher interview.
Journal of Research in Childhood
Education, 26(3), 291-307.

Moghtadaie, L., & Taji, M. (2018). Explaining
the requirements for ’

teacher s
development based on professional

49

competencies approach. Educational
Research and Reviews, 13(14), 564—-569.
https://doi.org/10.5897/ERR2018.3583

Oppermann, E., Anders, Y., & Hachfeld, A.
(2016). The influence of preschool
teachers ’ content knowledge and
mathematical ability beliefs on their
sensitivity to mathematics in children * s
play . Teaching and Teacher Education,
58, 173-184.
https://doi.org/10.1016/].tate.2016.05.00
4

Osmanovic, J. (2018). Reflective practice as a
changing factor of teaching quality.
Research in Pedagogy, 8(2), 192—-198.
https://doi.org/10.17810/2015.82

Ramdhany, V. (2010). Tracing the use of
Pedagogical Content Knowledge in
Grade 6 Mathematics Classrooms in
KwaZulu-Natal. (Master of Education),
University of KwaZulu-Natal.

Sen, S., & Samanta, T. K. (2015). Content
Knowledge and Pedagogical Content
Knowledge in the seventh grade
mathematics textbook of West Bengal

Board of Secondary  Education.
International Journal of
Multidisciplinary Research and

Development, 2(9), 36—40.

Shulman, Lee, S. (1987). Knowledge and
Teaching: Foundations of the New
Reform. Harvard Educational Review,
57(1), 1-21.
https://doi.org/10.1007/SpringerReferen
ce 17273

Shulman, L. S. (1986). Those who understand:
Knowledge growth in teaching.
Educational Researcher, 15(2), 4—14.

Soibamcha, E. (2016). Attitude of Teachers
Towards Teaching Profession. Journal of
Reasearch in Humanities and Social

Sciences, 4(6), 103—105.
Sumpter, L. (2019). Preschool Educators’



Pre-Primary School Teachers’ Pedagogical Content Knowledge in Teaching Mathematics: A

Review of Literature

Emotional Directions Towards
Mathematics. International Journal of
Science and Mathematics Education, 18,

1169-1184.
https://doi.org/10.1007/s10763-019-
10015-2

Sutawidjaja, A., & Irawati, S. (2017).

Implementation of Pedagogical Content
Knowledge ( PCK ) of Mathematics
Teachers in Teaching Practice : A Case
Study. 10(3), 11-25.
https://doi.org/10.5539/ies.v10n3p11

Tian, F., & Huang, J. (2019). Early Childhood
Teachers Pedagogical  Content
Knowledge in Mathematics : A Research
Report from China. Universal Journal of
Educational Research, 7(11), 2258-
2261.
https://doi.org/10.13189/ujer.2019.0711
02

50

Mukandayambaje, E. & Maniraho, J. F.

Ukobizaba, F., Ndihokubwayo, K., Mukuka,
A., & Uwamahoro, J. (2019). Insights of
teachers and students on mathematics
teaching and learning in selected
Rwandan secondary schools. African
Journal of FEducational Studies in
Mathematics and Sciences, 15(2), 93—

107.
Yilmaz, Z. (2017). Young Children ’ s
Number Sense Development: Age

Related Complexity across Cases of
Three Children. International Electronic
Journal of Elementary Education, 9(4),
891-902.

Zhang, Y. (2015). Pedagogical content
knowledge in early mathematics: What
teachers know and how it associates with
teaching and learning. In Disertation.
Loyola University, Chicago.



