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Abstract

Understanding graphs in economics education remains a global challenge but specifically, understanding graphs in the
topic ‘Dynamics of Market’ (DM) is a critical issue for South African learners in economics education. This study aimed
to examine the nature of Pedagogical Content Knowledge (PCK) of economics teachers in the teaching of graphs in DM.
A case of two different economics teachers’ PCK of the 10th and 11th grades on the same topic at different grade levels
had to be compared to understand the phenomenon better. Focusing on different teachers’ PCK for teaching the same
topic at different grade levels will help economics education researchers to understand why the same topic is taught
differently by different teachers and therefore helps to throw more light on individual teachers’ PCK in teaching
economics topics. Using Mavhungas’ Topic Specific Pedagogical Content Knowledge (TSPCK) model as the theoretical
framework, two topic-specific components, learners’ prior knowledge and knowledge of representations, were examined.
Data was collected using the observation method and analyzed thematically. This study found that both teachers
demonstrated adequate prior knowledge of learners’ misconceptions of graphs in DM. It was also found that both teachers
used topic-specific classroom activities to enhance learners’ understanding of graphs in DM. However, both differ in the
extent to which they understand learners’ learning difficulties. The study suggests a framework for teaching graphs in DM
and suggests that teachers should adopt a systematic approach to teaching graphs in DM. The study concludes that the
nature of PCK is specific to an individual teacher.
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INTRODUCTION

Pedagogical Content Knowledge (PCK) has been a useful theoretical framework in economics education research.
According to Shulman (1987), PCK is an amalgamation of content and pedagogical knowledge needed to teach a specific
topic to students in an understandable way. It is “the knowledge needed for the transformation of content knowledge in a
particular topic into a teachable form using pedagogical reasoning” (Shulman, 1987). However, there are many
controversial questions surrounding the issue of PCK being topic-specific. For example, in an earlier study, Abell (2008)
questions, “How do teachers transform their subject matter knowledge of the same topic into PCK for teaching the same
topic in different grade levels?”. Abell went further to ask, “How can teachers use different instructional strategies and
different representations in teaching the same topic in the same discipline but different grade levels?”

To address this concern, studies (Aydin et al., 2014; Matitaputty et al., 2022) have provided significant
information on the nature of PCK for multiple topics, however, these studies have not provided adequate insight for the
nature of teachers’ PCK in teaching same topic at different grade levels. Therefore, focusing on different teachers’ PCK
for teaching the same topic at different grade levels will help researchers to understand why the same topic is taught
differently by different teachers and therefore helps to throw more light on the question asked by Abell (2008) on why the
same topic, is taught differently by different teachers.

Understanding graphs in Dynamics of Market (DM) is significant in economics education. According to
Ogbonnaya & Ngulube (2023), understanding graphs in DM helps to minimize learners’ misconceptions in understanding
other difficult concepts in economics thus learners must construct meaning and understanding from prior knowledge.
Glazer (2011) supported this assertion by emphasizing that the fact that one of the characteristics of graphs in economics
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is that theories rule them affects the interpretation of graphs, as such, learners most often face the challenge of providing
interpretations and explanations for data that contradicts theories.

Indeed, understanding graphs in economics education remains a global challenge. In his study on graphs DM,
Ayers (2015) noted that teachers should expose learners many times to the supply and demand concepts as learners often
considered the content dry, graphical and overly mathematical. Matuk, Zhang, Uk, & Linn (2019) shared the same view
that learners have challenges in almost all aspects of graphs, such as reading, converting one type of graph to another type
and plotting and interpreting graphs.

Nature of PCK

In recent times, Sen et al. (2022) explored the interaction among PCK components and how it impacts on content
knowledge. Their findings revealed that although there was a significant interaction between knowledge of learners and
knowledge of instructional strategies, PCK components did not interact strongly with content knowledge thus the study
concluded that the interactions among PCK components for teachers depend on the differences in the PCK nature of their
content knowledge. In another study, Gencer and Akkus's (2021) examined two topics; chemical species and states of
matter and their results showed that while one of the participants’ orientations to science teaching was topic-specific, the
other was not topic-specific. While the study by van Driel et al. (2014) found integration of PCK among components,
Sickel and Friedrichsen (2018) found that teachers lack integration of PCK components. Park and Chen (2012)
investigated the nature of PCK for experienced biology teachers in teaching the topics of photosynthesis and heredity and
found that the integration among PCK components was topic-specific and idiosyncratic; the PCK components in
photosynthesis interact more among themselves than that of heredity. Akin and Uzuntiryaki-Kondakci (2018) examined
experienced and novice teachers' PCK integration in two different topics, reaction rate and chemical equilibrium, and
found that the experienced teachers integrated all PCK components, and the novice teachers did not.

Mavhunga (2020), on the other hand, investigated pre-service teachers on a single topic of chemical equilibrium
using multiple components of topic-specific PCK and found that the components of PCK in a topic interacted with each
other in a linear and/or interwoven form. Similarly, Chan and Hume (2019) investigated the integration of PCK
components in planning and the enactment of instruction and found that researchers conceptualise and operationalise PCK
differently. In response to an instructional event, Aydin and Boz (2013) found that while knowledge of instructional
strategies and knowledge of learners had many connections with other PCK components, knowledge of curriculum
(KOC) and knowledge of assessment (KOA) components were less frequently connected to other PCK components and
that no integration occurred between KoC and KoA.

Topic-Specific Pedagogical Content Knowledge (TSPCK)

Van Driel et al. (2014) define TSPCK as what teachers know about the way their students learn about particular subjects
or topics and the difficulties or misconceptions they may have about these topics in relation to the variety of
representations and activities teachers know to teach this specific topic. However, TSPCK remains a PCK construct
“observed to be different from the generic PCK. It focuses on the transformation of the understanding of the content of a
particular topic only” (Mavhunga & Rollnick, 2016). Topic-Specific Pedagogical Content Knowledge is an observed
competency specific to transforming knowledge of a given topic for the purposes of teaching (Mavhunga & Rollnick,
2016). Topic-Specific Pedagogical Content Knowledge is related to reasoning about a certain issue. It provides the
foundation for teaching students about a specific topic.

Dynamics of Market (DM)

Dynamics of market is one of the topics in economics education consisting of graphs as one critical aspect of the topic.
This is a fundamental topic in economics education, encompassing essential concepts that lay the groundwork for a
deeper understanding of other economic principles. Dynamics of market refers to the interplay between the forces of
supply and demand and the resultant price fluctuations and it is perceived among learners as overly graphical and
mathematical in nature (Ayers, 2015).

Graphs remain one aspect of DM that has proved challenging for learners to understand, perhaps because it
requires some critical and analytical skills. Thus, understanding graphs in DM in economics education is a global
challenge for learners. Ayers (2015) reports that “teachers needed to expose students multiple times to the supply and
demand content because their students often considered the content dry and overly mathematical”. Graphs consist of
concepts such as supply, demand, price, and equilibrium. These concepts are represented through either graphical
representations or symbolic expressions. For instance, the demand concept may be articulated as a demand function, such
as Qd =1 (P, Y, Ps, A, etc.), while the supply concept takes the form of the supply function, like Qs = f (P, P1, P2, G,
etc.). Additionally, DM incorporates the demand and supply model, which offers a clearer comprehension of market
structures.

The gap that appears to exist in economics education literature is, therefore, the understanding of the topic nature
of the PCK of economics teachers in teaching specific topics. To gain an understanding of this, two research questions are
the lynchpin of this paper:

1. How is the topic-specific nature of the PCK of two economics teachers teaching the same topic- dynamics of

the market in different grade levels different or similar?
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2. How does the understanding of the topic-specific nature of the PCK of economics teachers improve the
teaching of graphs in dynamics of market?

THEORETICAL FRAMEWORK

Although this paper taps into the original Lee Shulman (1986) Pedagogical Content Knowledge theory of teachers’
knowledge, Mavhunga’s (2012) model, drawn from Shulman’s model, acts as its illuminating lens. Mavhunga (2012) sees
the Topic-Specific PCK aspect as a PCK construct “observed to be different from the generic PCK model. Mavhunga’s
(2012) focuses on the transformation of the understanding of the content of a particular topic only. The model consists of
five components: teaching strategies (Ts), curriculum knowledge (CuK) or curricular saliency, learners’ prior knowledge
(LpK), knowledge of representations (KoR) and “What is difficult to teach?”. Although we only focus on the last two
PCK components: Learners’ Prior Knowledge (LpK) and Knowledge of Representations (KoR), our interest in
understanding the ‘transformation of the content’ in a particular topic as specified in Mavhunga (2012) leads to our
enquiry in understanding the relationship between the teachers’ content knowledge of graphs and other PCK variables.

Content knowledge (CK) is “teachers’ knowledge about the subject matter to be learned or taught” (Koehler &
Mishra, 2009). There is substantial evidence indicating that a teacher's use of PCK varies depending on the knowledge of
the content being taught (Ward & Ayvazo, 2016). This implies that the transformation of every content area reflects the
varying expertise of teachers on specific content.

Knowledge of Representation (KoR) is the different ways in which a teacher presents and conveys the meaning of
a concept or topic to learners in a more understandable manner, and in this context, KoR refers to economics teachers’
ability to use analogies, examples, and activities in representing subject matter knowledge in the teaching of graphs in
DM. Research shows that the use of representation enhances student learning (Maries & Singh, 2018; McPadden &
Brewe, 2017). Classroom activity is a form of representation, which Baserer (2020) defines as the events students carry
out with various concrete materials to make a concept easily understandable. Studies conducted by Noreen and Rana
(2019) and Altin et al. (2021) show that most of the students found classroom activity-based teaching to be more
interesting than lecture-based teaching. Classroom activities can be used to represent abstract concepts in a specific topic.
They also help to represent real-life scenarios, hence making learning more applicable and relevant to learners. For
example, the use of role-play as a classroom activity is used to present real-life scenarios. Analogy is another form of
representation that could be used to improve the teaching of difficult concepts. In their studies, Mohammed et al. (2023)
and Burdina and Sauer (2015) found that teachers mostly use simplistic analogies with illustrative characters as
pedagogical tools, and it enhances learning. Mestadi et al. (2017) found that learning by analogy allows easier
understanding of a concept. In contrast to this, however, Farrugia and Musumeci (2022) found that students had
difficulties in constructing an analogy. Tise et al. (2023) also found that the quality of the analogy used, whether complex
or not, does not predict course performance.

Bhattacharjee (2014) points out that role-play is a pedagogical teaching strategy and a comprehensive teaching
technique that teaches students about factual material, instils the process of critical thinking, and stimulates emotions and
moral ideals. Another study by Abdessallam et al. (2023) proves that role-play activities contribute to developing
students’ speaking skills. Hidayati and Pardjono (2018) show that role-play allows students to be creative and is easy to
apply. At the same time, Samperio (2017) and Akan and Basar (2013) found a mismatch between teachers' frequently
used activities and students' preferences for activities. Sahin and Karakus (2021) found limited use of classroom activities
to teach difficult concepts.

Learners’ Prior Knowledge (LpK) refers to teachers’ knowledge about learners’ understanding of economics
topics. Learners’ prior knowledge is pre-existing knowledge, beliefs, ideas, and experiences that one has before acquiring
new ideas or concepts. According to Matthes et al. (2023), such knowledge could have been gathered over time from their
experiences and personal, social, and cultural influences, and thus influence how someone interprets, attends, and
organises incoming information. Prabha (2020) stresses the importance for teacher-educators to recognise and address
students’ difficulties and concerns and to familiarise themselves with students’ perspectives of understanding difficult
concepts. In their study, Li et al. (2015) found that prior knowledge positively affects learning outcomes by guiding
learners’ attention. Consequently, van Kesteren et al. (2014) discovered that teachers’ understanding of learners’ prior
knowledge facilitates the interpretation and encoding of new information. On the other hand, a study by Thurn et al.
(2022) found that prior knowledge can negatively affect learning outcomes as it prevents learners from finding new and
better problem solutions.

Teachers’ understanding of learners’ prior knowledge could minimise learners’ misconceptions. Misconception is
an inaccurate or incomplete understandings of a concept that learners develop that contradict the correct meaning. In their
studies, Siegler and Pyke (2013) and Hokor et al. (2022) found that learners experience misconceptions about concepts
that look similar in characteristics and in differentiating between concepts. Yildirim (2020) also found that students had
difficulties understanding specific concepts in a topic because they did not have prior knowledge. Studies (Bursali &
Gokkurt-Ozdemir, 2019; Gokkurt-Ozdemir et al., 2021) resonate with this finding as they found that teachers fail to
identify the kind of misconceptions that can occur due to learners’ prior knowledge and the reasons for them. Sarigéz and
Ozgiir (2024) note that teachers are always conscious of covering the curriculum due to examinations and, as a result,
rush through some topics without paying attention to specific concepts. Deveci (2021) also reported students’
misconceptions of basic concepts in specific topics.
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Another study by Gokkurt-Ozdemir et al. (2021) found that teachers fail to identify the kind of misconceptions that can
occur because of learners’ prior knowledge and the reasons for them to occur. According to Lin et al. (2016), teachers
should be aware of the sources of misconceptions emanating from themselves, textbooks, instructional strategies and
daily experiences. Ipekoglu (2017) and Sahin and Soylu (2011) show that students’ misconceptions are mostly eliminated
by confronting students with contradictions and inconsistencies in their own solutions. Taber (2000) emphasises that
students’ prior knowledge formed because of alternative ideas could, at times, become so ingenious and permanent that
they cannot be easily altered.

MATERIALS AND METHODS
This qualitative case study examines two economics teachers teaching dynamics of market in the 10" and 11" grades.
These grade levels were selected because they are the base year levels in the teaching of economics in FET bands.

Two economics teachers (teacher A and teacher B) from two private secondary schools located in the city of
Tshwane in South Africa were intentionally selected rather than teachers in the public schools. Private secondary school
teachers tend to teach more conceptually than public secondary school teachers. Teacher A teaches Grade 10, while
teacher B teaches Grade 11. These teachers have more than eight years of experience in economics teaching at the
secondary school level.

Data was collected using classroom observation, which was deemed fit among other methods of data collection
because teachers’ topic-specific PCK needs to be observed in a real-life classroom setting. An observation protocol
(Appendix 1) was used to carry out the observation which helped the researcher to know what exactly had to be observed
while the lesson was videotaped. The video recording was transcribed and analysed following Creswell’s (2015) stages of
data analysis.

The lesson observation for this study began with researchers’ initial visit to the classroom to get familiarised with
the teacher, learners and the classroom setting. In other words, the researchers’ first visits came before the start of the
teaching of Dynamics of Market. In the first two visits, the lessons were not recorded. This implies that the lessons treated
during these first visits fell outside the topic of DM. The lesson observation lasted for six weeks which means that every
lesson on the topic of DM was video recorded from the start of the topic to the end of the topic. In all the lessons
observed, the researcher arrived the classroom earlier before the learners, sat at the back of the classroom to avoid being
noticed and disrupting the lesson.

Data was analyzed using thematic analysis. The following procedure was followed during the analysis. The first
stage, ‘open coding,’ involved the initial categorization of data, allowed the researcher to quickly identify patterns and
group similar information into thematic ideas for further analysis and comparison. The second stage, ‘axial coding,’
focused on reorganizing the data, establishing clear connections between categories, and identifying relationships and
patterns. The final stage, ‘selective coding,” entailed identifying a core category and drawing comparisons with other
categories. The final step in data analysis involved interpreting the findings, presenting the results, and extracting key
insights from the categorized data. The researcher maintained an audit trail, documenting the entire research process from
its inception to the reporting of results to ensure reliability of the findings. It is important to note that this study is a part of
a larger study where interviews were conducted to complement classroom observations however, the interview section is
not reported in this particular study.

The steps followed in the data collection and analysis are illustrated in the flowchart below (Figure 1).
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RESULTS AND DISCUSSION

This section blends the presentation of findings with discussion to understand how the TSPCK of two economics teachers
could improve the teaching of graphs on DM. As such, two major themes guide the presentation and discussion. These are
knowledge of representations and learners’ prior knowledge. For knowledge of representations, the emerging themes are
topic-specific classroom activities and topic-specific analogies, while for the knowledge of learners’ prior knowledge, the
emerging themes were topic-specific learning difficulties and topic-specific learners’ misconceptions.

Knowledge of Representation: Topic Specific-Classroom Activities

Following the observed classroom lessons, our findings showed that both teachers showed similar topic-specific
knowledge of classroom activities to administer. Although both teachers had enough materials for classroom activities
and good planning on the use of classroom activities, our findings show that these teachers had difficulties in providing a
quality kind of activity suitable for a particular lesson due to their weak content knowledge of graphs. These findings
concur with the findings of Mbatha and Moreeng (2024) on the quality of formal activities that teachers assign to learners
to facilitate the development of the required skills, which is important to ascertain whether they were addressing and
empowering learners adequately to develop historical skills.

We found that both teachers made adequate preparations (planning) for the type of classroom activities to use in
the form of role-play and simulations before the classes began. For example, Teacher A used a hands-on market
simulation to help learners understand the concept of demand. He divided the class into two groups and assigned each
group a smartphone as their product. He went further to provide each group with some money and have each group set an
initial price for the assigned product. The group was asked to decide on the quantity they were willing to sell at that price.
Teacher A allowed both groups to engage in a simulated market where they negotiated prices and quantities with the other
group and analysed how the changes in price affected the demand for the product and how they needed to adjust their
strategy accordingly.

Teacher B, on the other hand, used a class activity to illustrate a change in demand. She divided the class into
three groups and provided each group with a scenario card that described a change in income. Groups were encouraged to
move around the market and adjust their purchasing decisions assuming their income decreases. Teacher B encouraged
learners to discuss and decide how the change in their income has affected their demand for various items they wanted to
purchase. At the end of the class, the teacher asked the learners to illustrate this change in demand graphically. These
classroom activities were found to make the concept of ‘graph’ in the topic of DM more concrete and enhance learners’
understanding.

Our findings agree with the findings of Noreen and Rana (2019) and McPadden and Brewe (2017), who found
that students taught using classroom activities engage more than those taught through lectures only. Altin et al. (2021)
also indicate that the use of classroom activities increased students’ participation. The findings, however, contradict the
findings that indicate that teachers employed fewer activities in response to students' alleged preferences for more
activities, thus students’ understanding was not improved with classroom activities (Akan & Basar, 2013; Samperio,
2017; Sen et al., 2022). This finding does not align with the findings of Sahin and Karakus (2021) who report limited use
of representation to enhance learners’ understanding of specific concepts. Sanders et al. (1993), on the other hand,
establish that teachers struggled to find appropriate classroom activities to facilitate learners’ understanding.

Although we found similarities in both teachers’ use of topic-specific classroom activities to enhance learners’
understanding of the topic, we also found some differences in the PCK nature of the two teachers. Teacher A used more
lecture methods to deliver the lessons throughout the teaching of the content. The activity was only used after she had
delivered the content through lectures. This is contrary to Teacher B, who used questioning and discussions to deliver her
lectures. Lecture method seems to be a traditional method of teaching, which does not encourage the active participation
of learners. This finding does not support the finding of Kili¢ et al. (2015), who believe that the use of non-traditional
methods is effective for teaching specific topics. However, the findings support those of Zakirman et al. (2019) on the use
of the lecture method to deliver instructions. We do not condemn the use of lectures as a teaching method. Rather, we
argue that teaching with activities should be integrated with the use of the lecture method. Consequently, while Teacher B
made connections of the present topic to other topics in the discipline, Teacher A did not. This finding suggests that
Teacher B had a wider overview of the curriculum than Teacher A.

The findings of this study have some implications for both the teachers and learners. There seems to be a need for
the use of classroom activities in the form of simulation to enhance learners' understanding of graphs in DM. This is one
of the challenges that need to be addressed as learners seem to have a quicker grasp of the concept when demonstrated
either through role-play or simulations.

Representation: Topic-Specific Analogies

This study found that teachers used analogies when teaching graphs in DM. Analogies are instructional materials which
include living and non-living materials as well as human and non-human materials provided by the teacher, which a
teacher uses to bring life to the class and achieve the stated teaching objectives in a teaching and learning situation
(Okeke & Ajadi, 2023). Analogies bridge the gap between unfamiliar concepts and students' prior knowledge by
highlighting similarities between the new idea and something familiar. For example, Teacher A used sea-saw to explain
the concept of price equilibrium, while Teacher B used the ‘Nike' (V) sign to show the concept of the marginal cost curve.
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Our findings show that both teachers’ topic-specific knowledge in the use of analogy improved learners' understanding of
graphs in DM. This finding echoes the findings of Mohammed et al. (2023) and those of Burdina and Sauer (2015), who
found the use of analogy helpful to enhance the teaching and learning of abstract concepts. The finding is also in line with
Mestadi et al.’s (2017) findings that analogy makes the understanding of a concept easier. For both teachers our findings
show that it was easier for the teachers to give and interpret an analogy than ask learners to construct an analogy. This
finding resonates with Farrugia and Musumeci (2022), who found that students had difficulties in constructing an analogy.

In addition to the use of analogies, Teacher B used a ‘smiling face’ to illustrate the concept of average cost, while
Teacher A used the ‘class captain’ and the ‘assistant’ to illustrate the concept of substitute. He said, “Any day the class
captain misbehaves, we will replace or substitute him with the assistant”. While we noted that both teachers used real-life
analogies that helped in conveying knowledge from teacher to learners instead of sharing their responsibilities with the
learners, we also noted some differences in both teachers’ approaches.

Teacher A preferred to use PowerPoint slides with photos that provided details on the teaching of graphs in DM,
while Teacher B provided links to videos on the teaching of DM. We noted that most of the analogies used by Teacher B
were more complex when compared to that of Teacher A. Although Teacher B used a more complex analogy in her
teachings, it did not make the concept easier to understand. The finding is in line with that of Tise et al. (2023), who
found that the quality of analogy used, whether complex or not, does not predict course performance or enhance
understanding of the concept rather than understanding strategies that can support learners’ learning. This resulted in the
argument on whether analogies should be used as a last resort for higher-ability learners or for lower-ability learners. This
finding is still contentious as Richland and Simms (2015) report that analogical reasoning is used between experts and
Nobel prize winners when making sense of new concepts or communicating science. We argue that analogies can be used
for both higher-ability and lower-ability learners, with the condition that caution should be taken that it does not lead to a
misconception of a concept if inappropriately used.

Learners’ Prior Knowledge: Topic-Specific Learning Difficulties

Our findings showed that both teachers were aware of the pre-requisite knowledge learners should have for graphs in DM.
For example, both stated that learners should be able to understand simple facts such as ‘the demand curve is downward
sloping” while ‘the supply curve is upward sloping’, ‘quantity’ on the graph is placed on the horizontal axis while ‘price’
is placed on the vertical axis etc. This pre-requisite knowledge enabled both teachers to identify the topic-specific
learning difficulties encountered by the learners easily.

Other findings showed that both teachers demonstrated adequate topic-specific knowledge in their understanding
of learners’ learning difficulties in differentiating similar concepts. Both teachers identified that the concepts of ‘shift’ and
‘movement’ in graphs were being confused to mean the same. We also found that both teachers demonstrated knowledge
of learners’ prior knowledge of the concepts of ‘change in demand’ and ‘changes in quantity demanded’ as these two
concepts proved difficult for learners to differentiate. These findings are in line with the findings of Yildirim (2020) and
Siegler and Pyke (2013), who found that due to the non-establishment of prior knowledge of a specific topic by the
teachers, students had difficulties understanding specific concepts in a topic. Another finding from this study is
interpretation difficulty. Both teachers’ topic-specific prior knowledge was evident in their awareness of learners’ difficulty
in interpreting the graphs in DM, especially where learners confuse shift and movement along the demand curve.

However, the difference between the teachers is that Teacher A made a point to invite learners to come to the
blackboard to illustrate these graphs. This is where active learning is encouraged rather than the lecture methods of
teaching. Furthermore, learners struggle to interpret the difference between a change in quantity demanded (movement
along the demand curve) and a shift in demand. This finding concurs with van Kesteren et al. (2014), who discovered that
teachers’ understanding of learners’ prior knowledge facilitates the interpretation and encoding of new information.
Similarly, Hokor et al. (2022) found that students had difficulties distinguishing between concepts.

Our findings, however, showed that both teachers differ in the extent to which they understand learners’ learning
difficulties. While Teacher B starts his lessons by eliciting learners’ prior knowledge through probing questions to gain an
understanding of their level of understanding of a concept, Teacher A uses a baseline assessment. Another finding from
this study is that Teacher A’s learners struggle to comprehend the terminology that “the demand curve slopes downwards
from left to right”. Instead, they confuse it with the phrase that “the demand curve shifts from left to right”.

Learners’ Prior Knowledge: Topic-Specific Learners’ Misconceptions

Teachers’ knowledge of ‘Learners’ Prior Knowledge’ was demonstrated in their understanding of learners’
misconceptions. Learners’ misconceptions in this context refer to an inaccurate or incomplete understanding that learners
develop that contradicts the economics way of thinking and meaning but makes sense to the learners in the teaching of
graphs in DM. The key findings from this study are not only that both teachers are aware of learners’ misconceptions in
the teaching of graphs in DM, but that they used topic-specific discipline strategies to teach the content of DM, which
reduced learners’ misconceptions. This finding contradicts Bulut (2023), who states that teachers have insufficient
knowledge of their students’ misconceptions of the topic being taught. One aspect where we found both teachers
inadequate in their topic-speciality of learners’ prior knowledge was their over-reliance on the textbooks. Our observation
shows that both teachers held onto their textbooks to the extent that they failed to relate to some learners’ misconceptions
that could emanate from their daily experiences. The findings by Gokkurt-Ozdemir et al. (2021) resonate with this finding




as they found that teachers fail to identify the kind of misconceptions that can occur due to learners’ prior knowledge and
the reasons for these misconceptions.

We found that learners in Teacher A’s Grade 10 class manifested a greater degree of misconception of graphs in
DM. For example, learners confused the movement along the curve with a shift of the curve. They also confused the
changes in quantity demanded or supplied with shifts in the entire demand curve. This kind of misconception appears to
be an unyielding one which cannot be corrected easily by merely telling the learners that their concept is not correct. The
interesting thing is that the teacher strongly emphasises the difference between movement along the curve (due to changes
in price) and shifts of the curve (due to changes in factors other than price, e.g. income). This finding is in line with Taber
(2000), who emphasises that students’ alternative ideas could, at times, become so ingenious and unyielding that they are
very difficult to modify, and modifying them requires much more effort than simply stressing the conventional ideas that
are taught in the class.

For Teacher B in the Grade 11 class, our finding shows that learners tend to assume that supply and demand are
independent entities. However, the teacher emphasised the concept that changes in supply and demand influence each
other and affect the equilibrium price and quantity. The findings of this study are consistent with those of Radulovi¢ et al.
(2022), who emphasise the use of appropriate strategies to teach discipline-specific topics. Our finding is also in line with
the findings of Deveci (2021) who reports students’ misconceptions of basic concepts in specific topics. Another
remarkable finding from both teachers is their resolution techniques to reduce, eliminate and correct learners’
misconceptions. We observed that both teachers always confront learners with inconsistencies in their own thinking and
explanations of DM concepts to reduce misconceptions among them. The teachers also give adequate homework to help
reduce learners’ misconceptions. This finding resonates with Ipekoglu (2017) and Sahin and Soylu (2011), who prefer to
eliminate students’ misconceptions by confronting students with contradictions and inconsistencies in their own solutions.
We argue that since this strategy helps to minimise misconceptions in the teaching of DM, it could be adopted and
popularised by economics educators.

We also noted some differences in both teachers’ approaches. Our findings showed that while Teacher B
emphasised learners’ understanding of these concepts for the sake of the matriculation examinations (the exit exams for
the 12" graders) in Grade 12, teacher A focused more on the applications of these concepts to daily lives and made
connections of the concepts to other subject areas. This finding echoed the findings of Sarigoz and Ozgiir (2024) that
teachers tend to be conscious of finishing and rushing through a topic for the sake of examinations.

This study found that the different ways in which teachers’ knowledge of representations and learners’ prior
knowledge led to interactions between themselves, their content knowledge of graphs and other PCK components. Our
findings showed that the component Rp for Teacher A did not interact well with the LpK component but interacted well
with other PCK components, which were not our focus; however, the interaction was not topic specific. This finding does
not align with the findings of Park and Chen (2012), who found an interaction among all PCK components. This finding
may not be surprising, having observed that Teacher A has used representations that are more advanced in the teaching of
graphs in DM. It could be said that learners are not familiar with those advanced representations used and thus do not
have prior knowledge of these representations. Another finding showed that while Teacher B’s Knowledge of LpK had
more connections among other components, it was less frequently connected to Rp. These findings concur with those of
Aydin and Boz (2013), who found less frequent connections between KoR and LpK. This finding might imply that the
teacher had more understanding of those concepts and misconceptions where learners are challenged than the kind of
representations that are needed to mitigate those challenges. The study’s findings further report a weak content knowledge
of graphs from both teachers.

Drawing from our findings in understanding the topic-specific nature of PCK for economics teachers in teaching
graphs in DM, a framework that could improve the teaching of the topic is proposed. This helps to assist in providing
answers to our second research question: How does the understanding of the topic-specific nature of the PCK of
economics teachers teaching the same topic in different grades improve the teaching of graphs in DM?

sIntroduce active
base learning

#Draw incorrect
worked

*Understand examples and

sIntroduce learners' learning di
Basic difficulties |_s;3[|a|:r cotmmcn
concepts sUse real-life r;;sr:ef:fgc:
(eg. Demand analogies learners to
Introduction 'ﬁlas:zl:)‘lhtrl]‘le Represegl;ltatiuns sUnderstand Engage learners explain
namics of learners'
Mgrvll(et {Graphs) instructional Lfn'::'::d"';"’ misconceptions Uesf:nl:lrlz‘:d '3:223'5;?;; 2? the
2:;;::;10(1 i ¢ 'USI..‘, c_l;.;-:ssroom drawn graphs
activities (role among learners
'::fieﬂ;ea" play/simulations) «Make room for
*Use discipline schemata
examples topic—speciﬁc development
strategies sAllow learners to
reflect on the
worked
examples

Fig. 2 Framework for the teaching of graphs in the dynamics of the market




CONCLUSION

Examining the TSPCK in the teaching of graphs in DM is an essential and transformative way to understand the
difficulties associated with learners’ understanding of graphs on the dynamics of the market. We noted that the challenges
faced by learners and teachers in the teaching and learning of dynamics of market is not only a South African case but a
global one. For example, challenges such the use of lecture methods still prevails in teaching this specific topic rather than
trying other methods of teaching. Another challenge observed was handling learners’ misconceptions that emanated from
prior knowledge of similar concepts in the topic and also choosing the appropriate kind of classroom activities required to
teach the topic was a challenge to teachers.

Indeed, emphasizing on the topic-specific kind of classroom activities required, the analogies appropriate to teach
the topic and understanding different learners’ misconceptions associated with the learning of the dynamics of the market
allow learners to be directly engaged and foster practical knowledge and adaptability in understanding the topic.
Ultimately, empowering economics teachers with the necessary competencies and insights into the nature of their PCK
and how they interact will enable them to deliver the topic effectively and more impactful to learners.

To improve learners’ understanding of graphs on the topic of the Dynamics of the market, it is suggested that
teachers adopt a proposed framework for the teaching of graphs in DM. It is also suggested that teachers should use a
systematic approach to the teaching of graphs in DM. While the study concludes that the nature of PCK is specific to an
individual teacher, one of the study’s’ limitations is the limited number of teachers used in the study. Although it is a case
study, the findings from this study may not be generalized to other economics teachers in the understanding of the PCK
nature of teachers in the teaching of Dynamics of Market.
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APPENDIX 1 Classroom Observation Protocol

OBSERVED OBSERVED OBSERVED
PRACTICE PRACTICE PRACTICE

TSPCK
ELEMENT TO EVIDENT WHEN THE TEACHER.... DISEEAED DISFLANIED  DISRLAVIED
BE OBSERVED
1 2 3
Low Fair High

1. Exhibits deep and thorough conceptual
understanding of identified aspects of Market
Dynamics.
2. ldentifies critical Economics components within
the topic that are fundamental for understanding and
applying the concepts in Market Dynamics.
4. Displays skills for solving problems in the area of
Market Dynamics.
5.Addresses learners’ misconceptions
6. Displays expectations of possible difficulties
learners may face during learning and address such.
7. Discusses learners’ ways of thinking about a
concept.
8. Taps into learners’ prior knowledge to clarify
expected difficulties
1. Integrates representations into teaching
2. Uses examples, analogies, graphs to represent and
Knowledge of show important facts
Representations 3.Uses real life examples to demonstrate important
points
4. Uses appropriate activities in instruction

1. learner prior
knowledge




