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Abstract

The poor learners’ understanding of specific topic ‘Market Dynamics’ (MD) is a concern in South
Africa secondary schools and so it is globally. Many researchers and education stakeholders in South
Africa point to the need to use TS-PCK to improve learners’ understanding of MD. This research aimed
to examine economics teachers’ teaching of Market Dynamics (MD) in order to understand how the
teaching and learning of MD could be improved using topic Specific PCK. Using Mavhunga's TS-PCK
as the theoretical framework. Two TS-PCK components were examined in the research namely, content
knowledge (What is that makes a topic difficult to teach?) and representations were used to gain an
in—depth understanding of teachers’ use of TS-PCK in teaching MD. It was a descriptive case study
design. Purposeful samples of three economics teachers of 10th, 11th and 12th grade were selected.
A semi-structured interview consisting of 18 items was used to generate data for the research while a
qualitative data analysis technique, namely thematic analysis was used to analyze the data generated.
The results showed that the three economics teachers sampled for the research were able to use their
TS-Content Knowledge adequately in different Content Knowledge domains to understand what makes a
topic difficult to teach or learn. The result also showed that the participating teachers identified difficult
areas that are challenging to teach in the topic of MD but were unable to explain and give cogent reasons
why those areas were challenging for learners to understand. Further results on teachers’use of TS-PCK
based on ‘representations’revealed that the teachers effectively used analogies and examples in teaching
market dynamics but struggled to find activities to illustrate some of the concepts of market dynamics. The
research recommends that economics teachers should be provided with more structured opportunities to
help develop their topic specific pedagogical content knowledge of the school level content as part of their
professional development.

Keywords: content knowledge, economics teachers, pedagogical content Knowledge, topic specific
pedagogical content knowledge, market dynamics.

Introduction

There has been a shift over time from the much emphasis placed on the importance of
teacher knowledge, subject matter knowledge to knowledge needed to transform the content
of a particular topic into teachable form using pedagogical reasoning (Loughran, 2019;
Loughran et al., 2006; Rollnick et al., 2017; Mavhunga, 2012; Shulman 1987). This knowledge
transformation has been described in the literature as “Topic Specific Pedagogical Content
Knowledge” (TS-PCK) (Mavhunga, 2012, Mphathiwa, 2015; Veal & MaKinster, 1999). These
researchers noted that in order to translate this knowledge into teachable form, there must
be transformation using pedagogical reasoning. Pedagogical reasoning includes pedagogical
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knowledge, knowledge about content, the teaching styles, methods, and the approaches to
represent the topics that usually differ. These differences legitimate the need for developing
Topic-Specific PCK as an instructional paradigm for teachers.

Teachers in other subject domain are aware of the importance of TS-PCK and have
modeled how TS-PCK is used to effectively improve the teaching and learning of specific
topics (Azam, 2019; Rollnick & Mavhunga, 2017). However, research in economics education
still focused on the generic PCK (for e.g. Ayers, 2016; Kuhn et al., 2020; Kuhn et al., 2016:
Kruger, 2018; Melanie, 2019; Ng & Chan, 2014). The generic PCK unlike the Topic-Specific
PCK that is associated with reasoning through a particular topic has not helped enough to
identify the observed competency specific for each economics topic. Thus, economics teachers
who do not have the topic specific knowledge base for teaching specific topics struggle to teach
challenging topics.

What is largely missing from economics education literature is research into the specific
knowledge needed for teaching specific topics and how this knowledge is drawn upon during
teaching. More so, economics teachers’ TS-PCK for teaching specific topics is not well
documented. In order to understand the knowledge needed for teaching specific economics
topics, it isimportant to examine how economics teachers’ knowledge base has been transformed
to topic specific knowledge for teaching specific topics, and how that knowledge informs their
teaching. Gaining more insight into the actual use of TS-PCK for effective economic instruction
may provide a more complete understanding of teaching specific economics topics.

In South Africa, poor learners’ understanding of specific topic ‘Market Dynamics’ (MD)
is a concern. Learners face challenges in understanding most basic economics concepts in MD,
thus they often considered the content dry and overly mathematical (Ayer, 2015). Research
showed that learners struggle and do not have adequate conceptual understanding of Market
Dynamics concepts (Ayers, 2015; Aguil6 et al., 2016). Learners’ challenges in understanding
MD brought in a more flexible and connected way to look at the teaching of MD in its topic form
using Topic Specific PCK. The challenges have indeed placed demands on economics teachers
to facilitate learners’ understanding of the topic MD using TS-PCK. Therefore, understanding
how economics teachers could improve on the teaching of MD using TS-PCK takes on greater
urgency. In response to these challenges, there is a need to examine economics teachers’ use of
TS-PCK in teaching MD. A deeper understanding of how economics teachers’ topic specific
knowledge is drawn upon when teaching specific topics will provide important insight into the
teaching and learning of MD. It will further add another layer of analysis to what we already
know about the teaching and learning of Market Dynamics. This is because the topic MD is one
of the most fundamental topics in economics education comprising of basic economic concepts
that forms the bases for understanding other topics in economics. It is a representation of the
real market structures that require manipulation of different graphs.

Since the topic MD with its graphical representations and analysis remains an important
topic that permeates much of the economics studied in the Further Education and Training
(FET) band in South African schools, there is a need to understand how it could be better taught
in a topic specific form. Many research studies on the teaching of MD have been predominantly
discipline-specific (Walstad & Watts, 2015), and many more on concept-specific (Rupp, 2010;
Méndez-Carbajoa & Asartab, 2017). These research studies argue that the teaching of MD
should go beyond teaching MD to their learners in its concept forms. Teachers do not have to
respond to demands from just explaining MD concepts but have to respond to the demands with
the teaching of MD that are associated with the topic specific pedagogical content knowledge
(TS-PCK) of these concepts (Shulman, 1986). For instance, teachers need to understand how
TS-PCK could be used in a topic to understand what makes the topic easy to teach or learn.
Teachers also need to know the different ways in which MD concepts are represented; to know
which specific examples, activities or analogies to use.
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Therefore, the research into economics teachers’ use of TS-PCK to improve learners’
understanding can bring useful recommendations not only to the teaching of the topic Market
Dynamics but also to other challenging specific topics in economics.

Research Problem

The poor learners’ understanding of specific topic ‘Market Dynamics’ (MD) is a concern
in South Africa secondary schools and so it is globally. Many researchers and education
stakeholders in South Africa point to the need to improve learners’ understanding of MD using
TS-PCK but there is little evidence in South Africa to show that much progress has been made
at learners’ understanding of the topic Market Dynamics in our secondary schools. Evidence
from the latest 2015 test of economics literacy in South Africa on learners’ understanding of
basic economics concepts revealed that learners are unfamiliar with most basic economics
concepts contained in the Test of Understanding Economics in South Africa (TUESA), such
as the concepts of demand, supply and elasticity on the topic of Market Dynamics (Fourie
& Krugell, 2015). TUESA results indicated an overall economic literacy score of the basic
economics concepts of 50.9 per cent, with 46.38 per cent in microeconomics and 55.61 per cent
in macroeconomics (Fourie & Krugell, 2015).

Across the world, there are concerns about improving learners’ understanding of the
topic Market Dynamics, as majority of secondary school learners do not understand the most
basic economics concepts such as the impact of supply and demand on consumer prices in the
topic Market Dynamics (Ayers, 2018). Moreover, learners complain of the dry and abstract
nature of MD (Méndez-Carbajoa & Asartab, 2017; Hansen, 1984). Learners’ low level of
understanding of the basic economic concepts could be attributed, at least in part, to less
professional development training of economics teachers in content knowledge and pedagogy
(Schug, Harrison, & Clark, 2012), perhaps this calls for a need to examine deeply economics
teachers’ use of topic specific knowledge base for teaching in the areas of content and pedagogy
for MD teaching. A review of literature for economics education quickly showed a scarcity of
research on teachers’ use of Topic Specific PCK to improve specific economics topics such as
Market Dynamics. Considering these concerns, there is a need to understand how economics
teachers use their topic specific PCK to teach Market Dynamics and how it informs their
teaching.

Research Focus
The focus of this research was the use of TS-PCK in teaching Market Dynamics by
economics teachers. Based on other TS-PCK studies from other subject domain, learners’
understanding of Market Dynamics could be improved using teachers’ content knowledge and
representations.
Research Aim
The aim of this research was to examine economics teachers’ teaching of Market

Dynamics (MD) in order to understand how the teaching and learning of MD could be improved
using TS-PCK.
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Research Questions

This research responded to the following research questions:
1. How do economics teachers use their Topic Specific ‘Content Knowledge’ to teach Market
Dynamics?
2. What TS-PCK do economics teachers demonstrate when using ‘representations’ in teaching
Market Dynamics?

Theoretical Framework

Mavhunga (2012) TS-PCK model was adopted as the theoretical framework for this
study. Due to limited research on PCK specifically for economics education, there is a need to
rely on close fields such as mathematics and sciences for a framework. Unlike the generic PCK
model that focuses on the ability to transform subject matter knowledge for teaching, Mavhunga
(2012) TS-PCK focuses on transformation of teachers’ comprehension of content that translates
into ‘how’ a teacher teaches a particular topic. Mavhunga (2012) s’ TS-PCK model consists
of five components: Learner prior knowledge, teaching strategies, curricular saliency, content
knowledge (what makes a topic difficult to teach?) and knowledge of representations. However,
this paper focuses on two Mavhunga’s TS-PCK components: Content Knowledge (What makes
a topic difficult to teach?) and the use of representations.

Content Knowledge

Content Knowledge or ‘What makes a topic difficult to teach or learn?’ entails teachers’
understanding of what is considered difficult or easy to teach and learn in a specific topic.
Mavhunga (2012) preferred to refer content knowledge as ‘what makes a topic difficult to
teach?” and defined it as having the knowledge of understanding of difficult concepts in a
particular topic. This suggests that a teacher should have adequate knowledge of the content
first before understanding the concepts that are difficult to teach or learn. Akinyemi (2016)
argues that knowledge of what makes a topic difficult to teach or learn entails teachers’
knowledge of gate keeping concepts in any given topic that includes knowledge of the content.
Akinyemi further argued that the understanding of the gate keeping concepts requires teachers’
knowledge of the possible reasons for learners’ misconceptions and prior knowledge. In other
words, knowledge of ‘what makes a topic difficult to teach or learn’ is teachers’ possession of
good content knowledge that enables the ability to identify concepts that might be difficult to
teach. Knowledge of the content helps to explore the problematic concepts in a given topic.
Research has proved that teachers’ knowledge of the content is an indicator of teachers’ teaching
effectiveness (Phelps et al., 2014).

Representations

Representations are various ways in which the subject matter can be denoted with the
use of; examples, illustrations, analogies, simulations, metaphors, diagrams, tables and models
Mavhunga (2012). The use of representations shows the ability of the teacher to understand
learners’ background experiences and misconceptions in order to use the right form of
illustration/demonstration/symbols/pictures etc. to convey and present the meaning of the topic
to their understanding. It also entails teachers’ ability to use different forms of representations to
explain concepts in a given topic. This explains why Shulman (1986) attached much importance
to teachers’ understanding of the use of correct representations in teaching specific topics.
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Economists commonly use analogies, examples and activities as forms of representations
when teaching economics topics. Kumar and Rajaraman (2018) described analogy as a bridge
between new inputs and existing knowledge. Analogy is a cognitive process of transferring
information or meaning from a particular object (the analogue or source) to another particular
object (the target) (Jonane, 2015). In this research, we use analogies as tools for teaching
difficult MD concepts by connecting things unknown to things known in order to facilitate
understanding of the topic. Researchers broadly refer examples as illustration of a larger class.
Examples are explanations used in expressing general principle, the samples or examples
of concepts (Gokbulut & Ubuz, 2013). In this study, examples are used to explain and give
conceptual understanding to MD concepts thus finding relationships and making generalization
so that the learners can learn better. Activities on the other hand could be described as learners’
capability to learn through individual actions and experience in order to develop their ideas
about the world (Celik, 2018). In this research, we look at teachers’ knowledge of the use
of activity as a form of representation whereby teachers involve interactivity among learners
through engaging them in physical and mental exploration to discover meanings of difficult
concepts. Teachers’ knowledge of activities is the ability of the teachers to use the correct
activity that suits a particular concept to facilitate learners’ understanding of a specific concept.

Research Methodology
Research Design

A descriptive, qualitative case study was used to examine economics teachers’ use of TS-
PCK in teaching MD. The reason for choosing a case study for this research was to thoroughly
describe each case within their context. Qualitative research methods permit an in-depth
research of single or small number of units at a point (over a period) in time (Hsieh & Shannon,
2005). Consequently, to present an in-depth perspective of knowledge for teaching held by
each economics teacher on how they draw upon their knowledge when teaching MD. Within
the research, the researchers examined three economics teachers’ use of TS-PCK in teaching
Market Dynamics for the 10", 11" and 12" grades, in particular their content knowledge and
representations. Three government secondary schools located at Tshwane North District of
South Africa were selected for this research. These schools are made of predominantly English-
speaking learners of mixed genders. This research was conducted in different stages; preparing
the interview instrument, conducting the interviews, and analyzing the results. It also involved
proving the trustworthiness of the research through credibility, dependability and transferability
and then presenting the results of the analysis to describe the themes that emerged from teachers’
content knowledge and the use of representations. The data collecting was conducted in 2018,
while data analysis was conducted in 2018-20109.

Participants

The research was conducted in secondary schools in Tshwane North District of South
Africa. Using a purposive sampling technique, the three economics teachers selected for
the research were female participants for 10", 11" and 12" with their names replaced with
pseudonyms as Mary, Jane and Lerato respectively. The selection of only female teachers was
not intentional but was determined by the selection criteria and procedures adopted. These
teachers were of age 39, 42 and 40 years and with 12, 14 and 16 years respectively of teaching
experience in economics. Upon selection, these three teachers met the two selection criteria
set out for selecting the participants for this research. These criteria are; the teachers should
possess at least 5 years of teaching experience in economics at secondary school level. Teaching
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experience was set as a criterion based on the assumption that the teachers have already
developed TS-PCK in teaching MD over the years of teaching. The teachers should obtain
at least a tertiary education qualification for teaching economics. One unique characteristic
of these teachers is that they have all taught a particular grade level for five years and were
commended as high achievers with outstanding awards as economics educators. While the
three economics teachers earned their Bachelor of Science degree in economics and a Post-
graduate in Education Certificate (PGCE) in economics, Jane the grade 11 teacher had obtained
an additional Master of Science degree in economics.

Ethical Considerations

Permission to conduct the research was first obtained from Tshwane University of
Technology, South Africa which has set rules that had to be adhered to: approval letter was
obtained from the research committee of the university and from the Department of Education
(GDE) in the province. The participants of the research were asked to give consent to participate
in the research and to be interviewed and observed while teaching as well as to have the
information recorded. The purposes of the research were explained to the participants before
administering the instruments. Participants were assured of confidentiality according to ethics
rules.

Instrument

The instrument for this research was developed by the researchers. The interview protocol
form (See appendix 1) consisted of two sections. Section 1 consisted of 10 items relating to
teachers’ biographical details: age, teaching experiences educational background and beliefs.
Section 2 consisted of 8 items that related to details of teachers’ content knowledge of MD and
knowledge of representations. In all, the instrument comprised of 18 items. These instrument
items were given to an expert in the field of economics to check for validity to ensure necessary
questions that captured teachers’ use of TS-PCK were asked. The expert provided feedbacks
that reflected the true coverage of the instrument.

Data Collection

Data were collected through a semi-structured interview of the three participating
economics teachers. Semi-structured interview was chosen to give a voice to the participant
economics teachers in order to obtain the necessary data needed, especially unobservable data
that help to follow-up interesting answers (Creswell et al., 2016). Consent form was given
to each of the participant teacher to fill and give consent to participate in the research. The
participant teachers all gave consents and availability to participate and choose their convenient
times and venues where the interviews were conducted. All interviews were conducted in the
school premises. Each participant’s interview was audio-taped.

Data Analysis

Analysis of data entails breaking down the information gathered into elements in order to
obtain responses to research questions (Sauro, 2015). Data were analyzed thematically under the
two TS-PCK components: Content knowledge and representations. After the interview process,
all audio recordings of the three participant teachers were separated in three different compact
discs and were transcribed verbatim by the researchers. This helped the researchers to include
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all the non-verbal clues like silence, pause etc. which a typist may not have included. After the
data transcription, member checking was adopted. The transcripts were given to each of the
teachers to check and correct errors that might have occurred during transcriptions (Korstjens
& Moser, 2018). The data analysis process followed some systematic stages for a case study. (1)
‘open coding’ which is the initial coding process that helped the researchers to retrieve quickly
all data and text that show commonalities in order to group them in thematic ideas so that each
theme can be examined together and different cases compared where necessary. (2) ‘Axial
coding’ is the second stage of the coding process which entailed putting data in new ways,
making explicit connections between categories and searching for relationships and patterns.
The last stage of the coding process was the (3) ‘selective’ coding which involved the process
of selecting and identifying the core category and making contrast and comparisons relating
to other categories. The last process of the data analysis involved making sense of the data,
which involved interpreting and presentation of the data and abstracting the findings from the
categories. The researchers ensured dependability of the results by maintaining an audit trail
that provided a clear description of the research process from the beginning of the research to
the reporting of the results. Although transferability is limited in a case study, the researchers
ensured that the results of the research can be applied to similar context by providing not
only a thick description of the participants, the research design, the setting and background
information but also the context of the research.

Research Results

To characterize the categories, the responses of the participant teachers have been taken
from the interviews to make connections between the categories and to form patterns. Each
category has been grouped together to form general descriptions.

Economics teachers’use of TS-PCK based on content knowledge

The TS-PCK of participant economics teachers based on their Content Knowledge
are discussed under three sub-themes that emerged: Horizon Content Knowledge (HCK),
Specialized Content Knowledge (SCK) and Common Content Knowledge (CCK) (see Figure
1).

Figure 1
The Sub-themes from economics teachers’ TS-PCK content knowledge
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Teachers’ Content Knowledge regarding Horizon Content Knowledge (HCK)
Teachers’ responses on Content Knowledge were categorized under ‘Teachers’ Topic

Specific Knowledge connection to previous MD concepts’ to form the sub-theme ‘Horizon
Content Knowledge’ (HCK).
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In the case of teachers’ Content Knowledge as related to their HCK, the result showed
that the teachers have the ability to make curriculum connection and integrate their economic
content knowledge with learners’ prior knowledge of concepts learnt in previous grades. The
result proved that participant teachers demonstrated adequate use of HCK to teach MD. For
example, all the teachers saw the need to revisit concepts in previous grades before teaching
MD in current grade although each concept revisited was different across the teachers. Mary,
the 10th grade teacher revisited the concepts of ‘needs’ and ‘wants’ which they learnt in the
7th grade, Jane, the 11th grade teacher revisited the concepts of ‘circular flow” which was
taught in the 10th grade while Mary, the 12th grade teacher revisited almost all the concepts in
lower grades. However, the topic specific content knowledge of Mary and Jane as related to
HCK seems to be better than that of Lerato because they were specific in identifying difficult
concepts learners find challenging in previous grades unlike Lerato who revisits all concepts
from previous grades. The comments by the participant teachers regarding their HCK are
presented below:

“I revisit the concepts of ‘needs’and ‘wants - their differences learnt in grade 7 and the concepts
of ‘goods and services’ knowing that these simple concepts are basic concepts to understanding
the topic of Market Dynamics in grade 10...” (Mary)

“I'recall to their memory their grade 10 work...when teaching ‘Product and Factor Market under
Market Dynamics for example, I recall the ‘circular flow’ which they learnt in grade 10" (Jane)

“...almost all the concepts in lower grades 10 and 11 are being revised in grade 12 in preparation
for the June and matric exams” (Lerato)

Teachers’ Content Knowledge regarding Common Content Knowledge (CCK)

Teachers’ Content Knowledge examined under the category of ‘Teachers’ Topic
Specific knowledge of learners’ understanding of common MD concepts’ formed a sub-
theme ‘Common Content Knowledge’ (CCK).

As regard teachers’ content knowledge based on CCK, the research revealed that
the participant teachers used their TS-PCK to identify concepts that seem to be of common
knowledge to learners. For example, Mary identified the concepts of ‘Price’ and ‘Quantity’;
Jane identified the concepts of ‘cost” and ‘revenue’, while Lerato mentioned the concepts of
profits and losses. Again, the differences in the nature of the concepts which were assumed
common knowledge depended on the grade level concerned. It appears that what may be
common knowledge at one grade may not necessarily be of common knowledge at another
grade level. It also appears that the higher the grade level, the higher the content those learners
tend to know as common knowledge. However, as common as these concepts may appear to
learners, the teachers acknowledged the fact that these concepts need clarifications because
when the economic meanings are lost, learners tend to be confused and it eventually leads to
difficulty in understanding the topic. Teachers’ responses to Content Knowledge as related to
their Common Content Knowledge are presented below:

“...some economics concepts that are of common knowledge are ‘Price’ and ‘Quantity’ that we
assume learners know ... (Mary)

“...economic concepts like ‘cost’ and ‘revenue’in grade 11 are common knowledge to everyone
... (Jane)

“...concepts such as ‘profits and losses’ seem to be known by everyone. At least, everyone
understands the lay-mans’view of profit...” (Lerato)
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Teachers’ Content Knowledge regarding Specialized Content Knowledge (SCK)

Teachers’ responses to Content Knowledge were grouped under a category ‘Teachers’
specialized area in MD’ was organized into a sub-theme Specialized Content Knowledge.

In the case of teachers’ Content Knowledge as related to SCK, the research proved that the
participant teachers used their TS-PCK to identify some aspects of MD that required the special
knowledge of an economics teacher. Participant teachers identified the most common errors
learners commit on different aspect of MD and the different areas learners find challenging in
MD, which a non-economist teacher may not be able to identify. For example, Mary noted that
learners place the ‘Price’ on the ‘X’ axis of the graph and the ‘Quantity’ on the ‘Y~ axis of the
graph. Jane explained that it takes a SCK of an economics teacher to explain why in the long
run, all fixed factors of production become variables, while Lerato pointed out that it takes a
specialized economics knowledge to differentiate between accounting profit which is what most
people generally mean as profit and economic profit. This result implied that the participating
economics teachers possess unique skills to identify what makes the topic Market Dynamics
difficult to teach. Further findings indicated that the participating teachers used their TS-PCK as
related to SCK to identify areas that were difficult to teach but could not give cogent reasons to
explain why those areas were difficult. For example, it was difficult for Mary to explain to the
learners that a change in demand is the shifting of the demand curves and a change in quantity
demand is a movement of along the demand curve which is caused only by a change in price.
Similar reason was given by Jane that learners for the first time have to consider how other
products influence a certain compliment or substitute and therefore to explain the idea behind
the concepts becomes challenging. Below are teachers’ responses:

“...I have noticed that learners place the ‘Price’ on the ‘X’ axis of the graph and the ‘Quantity’on
the ‘Y’ axis of the graph... ”(Mary)

“... it takes a specialized knowledge of an experienced economics teacher to explain why in the
long run, all fixed factors of production become variable...” (Jane)

“...it requires the specialized knowledge of an economics teacher to differentiate between
accounting profit which is what most people generally mean as profit and economic profit whereby
opportunity cost are deducted from revenues earned...”(Lerato)

Teachers’ Content Knowledge was further examined and grouped under the category
‘Teachers’ Topic Specific knowledge of difficult areas’ which emerged under the sub-theme
“‘Specialized Content Knowledge’.

The result of the research revealed that the participating teachers’ content knowledge
as related to SCK showed that teachers used their TS-PCK to identify difficult areas that are
challenging to teach in the topic of MD but find it difficult to explain to learners’ understanding.

“...t is difficult to explain to them (learners) that a change in demand is the shifting of the
demand curves and a change in quantity demanded is a movement of along the demand curve
which is caused only by a change in price... ”(Mary)

“...for the first time, they have to consider how other products influence a certain compliment
or substitute...how price change in one influence the quantity demanded or supplied of the
other...” (Jane)

“...explaining the short-run and long-run equilibrium output level of the industry and the firm
is difficult... ... explaining the graphs that show the differences between the Market (industry)
and the individual firms...” (Lerato)

Another category of Content Knowledge identified was ‘Teachers’ Topic Specific

knowledge of reasons for difficult areas’ was classified under the sub-theme ‘Specialized
Content Knowledge’ (SCK).
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The finding from teachers’ use of SCK showed that the teachers have insufficient
pedagogical transformative power to transfer the content knowledge they have in MD into
teachable form. One thing is to have the content knowledge, another thing is the ability to
communicate the knowledge. This was evident from teachers’ responses:

“...the breaking of the content down into smaller bits ...” (Mary)

“... it becomes difficult to explain it in different ways...” (Jane)

“...those areas are difficult to teach because learners are confused due to different ways in which
the concepts have been explained by different teachers right from grade 10...” (Lerato)

Economics Teachers’ use of TS-PCK based on Representations

Teachers’ responses from the interviews have been selected and grouped into categories
to form similar pattern. Teachers’ TS-PCK on the use of representations is discussed under the
three sub-themes that emerged: Analogies, Examples and Activities (See Figure 2).

Figure 2
The sub-themes from economics teachers’ TS-PCK representations
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Teachers’ knowledge of Representation was categorized under ‘Teachers’ Topic Specific
Knowledge of Analogies’ which emerged as a sub-theme ‘Analogies’.

In the case of analogies, the findings of this research showed that all the teachers
demonstrated adequate use of TS-PCK in the area of analogies when teaching MD. Differences
in the type of analogies used by each of the participant teacher depended on the concepts being
taught. Mary, the 10" grade teacher used ‘sea saw’, Jane the 11" grade teacher used ‘class
captain’ and ‘Nike’ while Lerato equally used ‘Nike’ as analogies. Jane and Lerato used the
same analogy ‘Nike’ for teaching different sub-topics in Market Dynamics which suggests that
both taught similar concepts though in different sub-topics of MD. The teachers made the
following comments:

“... I remember using a ‘see-saw’ to describe the law of demand and price equilibrium to the

learners” (Mary)

“I still remember when teaching relationships between markets, I used ‘class captain’ as an
analogy to explain the concept of substitute. I have also used the Nike sign and Unilever logo to
illustrate the concepts of Marginal cost and Average Total cost respectively” (Jane)

“... for example, I remember using an analogy of ‘Nike sign’ for Marginal cost and ‘a smiling
face’ for Average cost...” (Lerato)
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Teachers’ knowledge of Representation was also examined under the category ‘Teachers’
Topic Specific Knowledge of Examples’ which resulted into a sub-theme ‘Examples’

On the use of examples, the results showed that participating teachers used their
topic specific representation to illustrate concepts using authentic examples. Mary used the
demand for ‘winter jackets’ during winter to illustrate the concept of demand and the supply
of ‘watermelon’ during summertime to illustrate the concept of supply. Jane used vehicle and
petrol as examples of complement goods and apples and grapes as examples of substitute goods
while Lerato used doctors when explaining the short-run analysis and clothing, medicines when
explaining imperfect Market as a monopolistic competition. In all the examples given by the
teachers, Lerato examples for the grade she taught seemed to be lower than that of the other
teachers. One would have expected Lerato (the 12" grade) teacher to use specific examples as
supposed generic examples.

“... L use current events in the country or any of our daily activities and daily life examples. For
instance, the demand for winter jackets during winter as the prices of jackets go up to illustrate the
concept of demand and the supply of watermelon during summertime as an example to illustrate
the concept of supply..... because they can easily figure it out...” (Mary)

“...I have used vehicle and petrol as complement goods and apples and grapes as substitute
goods...” (Jane)

“..I have used doctors when explaining the short-run analysis...”, I have also used....” “...I
have as well used examples like clothing, medicines when explaining imperfect Market as a
monopolistic competition...” (Lerato)

Another category of Representation is ‘Teachers’ Topic Specific Knowledge of
Activities’ which turned out to a sub-theme ‘Activities’.

The result of the research on teachers’ use of activities showed that all the participant
teachers felt inadequate in their topic specific use of activities. The finding indicated that the
participant teachers’ all struggle to find activities to illustrate most of the concepts they teach.
Teachers’ inability to find activities is related to their responses that most of MD concepts were
more of abstract in nature and therefore demanded more of theoretical mastering first before it
could be related to real life activities. This finding implied that the teachers were likely to find
activities to illustrate the MD concepts if the learners had mastered some abstract MD concepts.
However, one expected the teachers to formulate activities on their own as in the case of the
10" grade teacher (Mary) despite the abstractness of the MD concepts. The teachers expressed
their opinions as follows:

“... I quickly think and formulate one activity during the lesson period that can depict what I am
explaining. You know, Market Dynamics concepts are a bit of abstract, but I can't remember any
of those I have used now...” (Mary)

“...those concepts are abstract in natur,, it is difficult to find...” (Jane)

“...0 rarely use activities to teach MD because of the abstract nature of most of the concepts
although it depends on the concept being treated...” (Lerato)

Although the teachers emphasized more on the abstractness of MD concepts as related

to finding activities, during the interview, the teachers believed the use of activities are relevant
to learners’ understanding of MD because learners can easily connect it to their daily activities.
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Table 1
Summary of the results

Dependent Independent Variables
Variables

Mary Jane Lerato Summary of Emerging
Teachers' TS Analysis theme
Knowledge “| revisit the “Irecalltotheir ~ “...Grade 12isall  Allthe teachers ~ Horizon
connection 0 ¢ncants of needs’  memory their about revision of  demonstrated Content
previous MD g wants'- their grade 10 work...  allthatwe have  evidence of TS-  Knowledge
concepts differences learnt when teaching done from grade ~ PCK in relation (HCK)

in grade 7 and the ‘Product and 10 to this point, to HCK although

concepts of ‘goods ~ Factor Market' so almost allthe  each is different

and services' under MD for concepts in lower  across the

knowing that these ~ example, I recall  grades 10 and 11  teachers.

simple concepts are  the circular flow  are being revised

basic concepts to which they learnt  in grade 12 in

understanding the in grade 10...” preparation for the

topic of MD in grade June and matric

10...” exams...”
Teachers' TS~ “...some economics  “...economic “...concepts The three Common
knowledge concepts that are concepts like such as profits teachers Content
of learners’ really common ‘cost’ and and loses seem demonstrated Knowledge
understanding  knowledge like ‘revenue’ in to be known by adequate use (CCK)
of common ‘Price’ and ‘Quantity’, grade 11 that everyone. At of TS-PCK
MD concepts  that we assume look like common  least, everyone as related to

learners know, ...” knowledge to understands the common content

everyone ..." lay-mans’ view of  knowledge.

profit...”
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Teachers’
specialized
area in MD’

Teachers' TS
knowledge of
difficult areas

Teachers’
Topic Specific
knowledge of
reasons for
difficult areas

“...I' have noticed
that learners place
the ‘Price’ on the

‘X" axis of the graph
and the ‘Quantity’
on the 'Y’ axis of the
graph...”

“..Itis difficult to
explain to them
(learners) that a
change in demand
is the shifting of the
demand curves and
a change in quantity
demanded is a
movement of along
the demand curve
which is caused
only by a change in
price...”

“...the breaking of
the content down
into smaller hits ...”

“...ittakes a
specialized
knowledge of
an experienced
economics
teacher to
explain why in
the long run,
all fixed factors
of production
become variable.”

“...for the first
time, they have
to consider how
other products
influence

a certain
compliment or
substitute...how
price change in
one influence
the quantity
demanded or
supplied of the
other...”

“... it becomes
difficult to explain
it in different
ways...”

“...it requires

the specialized
knowledge of an
economics teacher
to differentiate
between
accounting profit
which is what most
people generally
mean as profit
and economic
profit whereby
opportunity cost
are deducted from
revenues earned”
“...explaining

the short-run

and long-run
equilibrium output
level of the
industry and the
firm is difficult......
explaining the
graphs that show
the differences
between the
Market (industry)
and the individual
firms...”

Those areas are
difficult to teach
because learners
are confused

due to different
ways in which the
concepts have
been explained by
different teachers
right from grade
10...”

The teachers
made use of

their TS-PCK in
relation to their
unique specialized
content
knowledge for
teaching Market
Dynamics.

The teachers all
identified areas
that are difficult to
teach.

All the teachers
gave reasons why
those areas are
difficult to teach.

Specialized
Content
Knowledge
(SCK).

Specialized
Content
Knowledge
(SCK).

Specialized
Content
Knowledge
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Teachers’
Topic Specific ~ “... | remember using “... when “... For example, The teachers Analogy
Knowledge of a ‘see-saw’ to describe  teaching | remember using  demonstrated the
Analogies the law of demand and  relationships ~ an analogy of Nike  use of TS-PCK
price equilibrium to the  between sign for Marginal analogies when
learners” markets, | costand a smiling  teaching MD.
used ‘class face for Average
captain’ as cost...” Examples
analogy ...
“...luse current events | have also The teachers all
Teachers’ in the country or any used the used examples
Topic Specific ~ of our daily activities Nike signand  “... | have used to illustrate some
Knowledge of because they can Unilever logo  doctors when concepts in MD.
Examples easily figure it out...For  toillustrate...” explaining
instance, the demand the short-run
for winter jackets during  “...I have analysis...” ...l
winter as the prices used vehicle  have as well used
of jackets go up to and petrolas  examples like Activities
illustrate the concept of ~ complement  clothing, medicines
demand and the supply  goods and when explaining
of watermelon during apples and imperfect Market
summer time as an grapes as as amonopolistic ~ Teachers all
example to illustrate the  substitute competition...” struggle to find
Teachers’ concept of supply..... goods...” activities to
Topic Specific because they can easily illustrate MD
Knowledge of  figure it out...” concepts.
Activities.
“... I quickly think and
formulate one activity “...I rarely use
during the lesson period activities to teach
that can depict what “...those MD because of
| am explaining. You concepts the abstract nature
know, Market Dynamics  are abstract of most of the
concepts are a hit of in nature; it concepts although
abstract, but | can't is difficult to it depends on the
remember any of those  find...” concept being
| have used now...” treated...”
Discussion

Economics Teachers’ Topic Specific Content Knowledge

The researchers’ interest in this research relates to the lessons that can be drawn from the
findings of economics teachers’ use of TS-PCK in teaching MD in South Africa. The results of
the research showed that economics teachers possess adequate topic specific content knowledge
in different categories: Horizon Content Knowledge (HCK), Specialized Content Knowledge
(SCK) and Common Content Knowledge (CCK).

With regard to HCK, the teachers demonstrated adequate use of HCK in teaching MD.
Teachers all saw the need to revisit difficult MD concepts in previous grades. The reason is
that the economics concepts taught in current grades are built upon from the concepts learnt
from previous grades according to CAPS economics curriculum. This suggests that teachers’
knowledge of learners’ difficult concepts learnt from previous grades help teachers to teach MD
better. The knowledge helps in clarifying learners’ misconceptions that tend to create cognitive
conflicts when teaching specific topics in current grade thus making that which makes the topic
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MD difficult to teach or learn becomes easier to identify. While Mary and Jane were specific
in identifying difficult MD concepts, they revisited that learners find challenging in previous
grades, Lerato claimed she indirectly revisited all concepts in preparation for the coming exams.
This finding may not be surprised as it seems Lerato was more concerned about preparing
learners for the final exit exams hence, was not concerned about specific concepts that needed
to be revisited or that are challenging to the learners in previous grades. This finding echoed
Bowie et al., (2019) finding in South Africa that pre-service teachers need to revisit primary
school mathematics in order to gain deep understanding of key mathematical concepts for
future teaching. Ayers (2016) also found that the participated economics teachers in the study
demonstrated Horizon content knowledge by making curriculum connections of economic
content in the topic that they were currently teaching from previous grades. The finding is also
in consonance with Bello et al., (2018) who found that students’ learning difficulties in Physics
concepts learnt in previous grades were the major reasons for lack of understanding of some
Physics topics.

Concerning teachers’ use of TS-PCK as related to CCK, the findings indicated that
participating teachers identified common concepts that learners ought to have knowledge about.
The finding revealed teachers’ ability to envisage MD concepts learners find interesting or
challenging. In essence, the research finding showed that the participating teachers possessed
adequate CCK. This finding implied that the teachers possessed general knowledge of common
learners’ conceptions and misconceptions of basic economics terminologies and economics
concepts. This suggests that the participating teachers had the ability to recognize the common
concepts they believed to be of common knowledge to learners as learners incorrectly used
them. Teachers believe learners ought to have general knowledge of these concepts but may not
have accurate economics knowledge of the concepts. The possible reason teachers may assume
these concepts are ‘common’ could be teachers’ familiarity with the concepts learners seem not
to struggle much about. However, these concepts may not be as ‘common’ per se as they appear
because there are underlying economics meanings attached to them. For effective teaching
to take place, teachers need profound understanding of the common content knowledge. The
finding of this research is similar to Briand-Newman et al., (2012) whose practicing teachers
in their study identified CCK and noted that the starting point for identifying common content
knowledge for teaching Kindergarten kids was the K-6 Mathematics Syllabus. However, it
is contrary to the finding of Bansilal et al., (2014) who explored teachers’ common content
knowledge of some concepts in calculus and linear programming and found that practicing
teachers struggled with the mathematics common content that they were teaching. Although
research on teachers’ pedagogical content knowledge indicates that there is much more than just
knowing the common content knowledge (Shulman, 1986; Ball, Thames, & Phelps, 2008), it is
important that teachers should have understanding of basic common concepts of MD.

Another finding from this research showed that the participating economics teachers
used their TS-PCK as related SCK to identify what makes a topic difficult to teach. They did
this by identifying some aspects of MD that require only specific knowledge of an economics
teacher. The reason teachers were able to use their SCK to identify difficult and challenging
aspect of MD that requires specialized economics teachers’ knowledge could be attributed to
teachers’ years of teaching experience. Having taught the topic for a good number of years,
teachers tend to master the aspects that require specific knowledge of the teacher. The finding
suggests that the participating teachers possess unique SCK skill for unpacking the content of
the topic MD during classroom teaching thus, this knowledge helps the teachers to understand
the most common errors learners are likely to commit. The findings of this research support
the findings of Chinnappan and White (2015) that examined the SCK of pre-service teachers
on evaluation of the plausibility of students’ claims and errors and found that the teachers had
developed a sense of student error but experienced difficulty in explaining the source of these
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errors. The study by Ding and Heffernanb (2018) in USA revealed the pre-service teachers’
successes and challenges in unpacking an example task through a transfer of intended SCK to
elementary classrooms. Their finding is similar to the findings in this research that economics
teachers were able to understand what makes a topic difficult to teach by unpacking the areas
that required teachers’ unique knowledge of MD thus making use of their SCK.

Further finding of the research as related teachers’ SCK revealed that teachers used their
TS-PCK to identify difficult areas that are challenging to teach in the topic of MD but find it
difficult to explain to learners’ understanding. For example, Mary found it difficult to explain
to the learners that a change in demand is the shifting of the demand curves and a change in
guantity demanded is a movement of along the demand curve. The reason for this could be that
learners tend to interchange and confuse the concepts of ‘shift” and ‘movement’ often used in
explaining this idea. Likewise, Jane and Lerato identified challenging areas to teach but found
it difficult to explain to the learners. The finding may suggest more professional development
on the teachers’ use of topic specific knowledge in some aspect of MD despite many years of
teaching. Similar result was found by Chinnappan and White (2015) that the participants in the
group identified the source of student error but found it difficult to explain the source of the
errors.

The teachers also used their TS-PCK as related to SCK to understand what makes
those areas of MD difficult to teach but lack pedagogical transformative power to transfer the
content knowledge to the teachable form. One would have expected that with the teaching
experience, Mary and Jane would not have the challenge of knowledge transfer in the topic of
MD, but it is not so. This suggests that not all aspects of MD are easy to teach despite years
of teaching experience and the specialized knowledge one might have acquired in a specific
topic. The finding concurs with Rice and Kitchel (2016) who found that beginning teachers’
content knowledge greatly influenced the breaking down of content knowledge for learners’
understanding. Borghi et al. (2017) argue that the best approach to represent difficult concepts
is by multiple representation views which are a combination of embodied perspective with the
recognition of the importance of linguistic and social experience. Chavan (2016) result also
concurs with our findings that teachers face difficulties in comprehension of difficult concepts
thus making it difficult to explain in different ways. One would have assumed in the case of
Lerato that different representations and explanations of a concept should provide opportunities
for learners to understand the concept more easily. However, Ornek et al., (2008) were of the
same opinion that learners’ difficulties stem from the way the concepts are taught and the nature
of problems which are sometimes very ambiguous.

Regarding the use of analogies, the findings indicated that all the teachers purposefully
used good analogies to explain most concepts. This finding might be quite surprising considering
the abstract nature of MD concepts claimed by the teachers. However, the research result proved
that it does not necessarily have to be so because participant teachers relate MD concepts to
other subjects in different domains as such, it might be easier to find concept similarities from
other subjects. We agree with the findings of Jonane (2015) that majority of the teachers in the
research believe that purposeful use of analogy is a good method for teaching abstract science
topics. The finding of the research is also similar to the findings by Burdina and Sauer (2015)
who used analogies to teach economic principles and found that the use of analogies helped to
promote learning.

As related to the use of examples, the research finding showed that all the teachers used
variety of examples to explain MD concepts although examples used by each of the teacher
is of different degree with respect to the grade level taught. Mary for example used authentic
examples required for the 10" grade to illustrate the difficult MD concepts. The findings suggest
Marys’ ability to promote conceptual understanding of difficult MD concepts. The findings also
proved Marys’ explanatory power to connect content knowledge to pedagogical knowledge.
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Mary used good example to enhance learners’ understanding of the concepts that would have
appeared highly abstract to the learners hence making it easier for the learners to understand.
Jane also used examples, but the examples used by Jane appeared to be too classical and
difficult for the learners at the grade level taught. Jane ought to have used example closed to
the learners’ experiences. This finding may be attributed to the higher qualification (Master
of Science degree in economics) obtained by Jane that makes it challenging to use simple
examples that are equivalent to the learners’ level of understanding. It seems to suggest that
the higher the educational qualification, the more difficult it becomes to teach secondary school
level topics. This interpretation is subject to further research. However, the finding concurs with
the findings of Ng and Dindyal (2015) who found that students experience difficulties with the
use of examples when it is used to introduce mathematical ideas. On the other hand, Leratos’
examples seem generic and not specific. One expected Lerato to use example such as ‘Eskom’
as a specific example of an imperfect monopolistic competition than the clothing and medicines
that were used. Selecting examples should not be merely choosing examples, good examples
and the clarity of examples are necessary for quick understanding. Even on the second example,
Lerato overlooked a crucial economic process, that of ceteris paribus assumptions and factors
that affect supply in the analysis of supply; that supply of doctors in the short-run analysis may
depend on government policies to employ foreign doctors. This finding is in line with Suffiana
and Rahmanb (2010) who found the need for teachers to consider carefully and raise awareness
when choosing and using examples. The findings by Alkan et al., (2017) that teachers use
generic examples and non-examples in their lessons is also parallel to our finding in the case
of Lerato.

The findings proved that all the teachers were unable to provide specific activities to
illustrate some of the concepts in MD rather; the teachers claimed that MD concepts are abstract
in nature and as a result could not find appropriate activities to represent them. This result is
consistent with the findings by Sanders et al., (1993) who established that teachers struggled to
get hold of the appropriate representations such as activities to facilitate learners’ understanding.
The finding also supports the research by Samperio (2017) who found that teachers used less
listening activities as supposed students’ preferences to the use of activities. Contrary to these
findings, other research findings in the literatures show that the use of activity as a learning
approach makes teaching and learning fun, meaningful and improves learning. For example,
Anwer (2019) found that majority of the students found the teaching based on activity more
interesting than teaching based on the lecture. In one study, Coskun, and Eker (2018) used
activity to teach English and found statistically significant difference on the level of academic
success. In another study, Rubin et al., (2014) used different activities to teach a specific topic
of integers and found that the use of activities increased students’ learning and their conceptual
understanding on the topic. We can conclude from these results on teachers’ use of activities
that although economics teachers in this research possess a certain level of teaching experience,
it appears that they need more teacher development training on the aspect of the use of activities
to improve their TS-PCK knowledge of representations.

The results of this research point to the need for teacher education program in South Africa
to integrate the use of TS-PCK as one of the instructional practices to improve the teaching of
MD and other specific economics topics. Teachers need to be given challenging topics, to help
them interrogate their understanding of these fundamental economics concepts that they are
teaching and to understand how their topic specific knowledge informs their teaching. This is
in line with Kilic’s (2011) finding that suggested that teacher education programs need to offer
courses that provide in-service teachers with opportunities to review fundamental topics taught
in secondary school.
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Conclusions

The findings showed that all the teachers showed adequate content knowledge as related
to the use of Horizon Content Knowledge, Specialized Content Knowledge and Common
Content Knowledge in teaching MD. These categories of content knowledge domain help the
teachers to teach MD better to learners’ understanding. The finding also indicated that all the
teachers were able to use analogies and examples as topic specific ways of representations but
expressed common opinion that MD concepts are abstract in nature thus finding activities to
illustrate them proved challenging.

As indicated at the research problem, that there is little evidence in South Africa to show
that much progress has been made at learners’ understanding of the topic Market Dynamics in
our secondary schools. This research closed this gap by capturing and documenting economics
teachers’ use of TS-PCK in South Africa. There is a global concern that learners find MD
concepts dry, challenging and abstract in nature because MD concepts are predominantly
taught in concept specific forms. This research closed the gap by looking at the teaching and
learning of MD in its topic using TS-PCK in teaching MD which is believed to help enhance
learners’ understanding of the topic. Lastly, this research has added to economics education
literature research on the use of TS-PCK in teaching the specific topic ‘Market Dynamics’,
and to one aspect of teachers’ knowledge; topic specific knowledge for teaching specific
topics in economics, a missing aspect in economic education literature. This research raises a
concern about whether it is possible for teacher education programs to help economics teachers
improve the teaching of Market Dynamics using TS-PCK. The assumption in this research is
that economics teachers have developed an understanding of the school economics content
they need, hence understanding the use of topic specific Pedagogical knowledge base cannot
form the focus of their instruction at the secondary school. Based on this reality, it is important
that teachers should model the use of TS-PCK in teaching MD to support both prospective and
inexperienced economics teachers.

Further studies should extend the research to other provinces in South Africa and in
particular to private schools in other provinces. It is also recommended that a longitudinal study
similar to this be conducted to specific group of learners by a specific teacher from grade 10
to grade 12 since the study is all about specifics. Another aspect worth analyzing is economics
teachers’ use of other Topic Specific PCK component; teaching strategies, learner prior
knowledge, and curricular saliency in teaching not only Market Dynamics but other economics
specific topics.
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Appendix 1
Interview Protocol Form

Section 1: Biographical Details.
(1) Who are you?
(2) How old are you?
Any other thing you wish to tell me about yourself?
(3) Why did you choose teaching as a career?
(4) How long have you been teaching?
(5) Tell me about your educational background; qualifications, institutions attended etc
(6) What are the pedagogical courses you took in your tertiary institution?

(7) What are your major sources of knowledge for the topic MD?

(8) Is there any correlation between the MD topic you learnt in the tertiary institution and
what you teach now in the secondary school?

(9) What is your belief about the topic Market Dynamics?
(10) How confident are you in teaching MD in secondary school?
Section 2: Topic Specific Pedagogical Content Knowledge
(1) “Which concept/s from the lower grades’ curriculum do you revisit (Horizon Knowledge)
before teaching Market Dynamics?

(2) “Which concept/s on the topic ‘MD’ do you think is a common knowledge that learners
ought to have knowledge of?

(3) Which aspect of MD do you think requires a specialized content knowledge of an economics
teacher in understanding the most common errors learners commit?

(4) What areas are difficult to teach on the topic MD?

(5) what makes those areas on the topic of MD difficult to teach?

(6) What kind of analogies do you use when teaching any of the concepts of MD?
(7) What kind of examples do you use when teaching any of the concepts of MD?

(8) What kind of activities do you use when teaching any of the concepts of MD?
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