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Abstract

The literature confirms that poor performance in mathematics is a global issue. Studies have
established a significant link between the alignment of educational components and high
performance. These findings prompted this study, which aims to eliminate misalignment in order
to improve learner performance. Specifically, this research examines the degree of alignment
between grade 9 mathematics content standards and summative assessment tasks. A qualitative
research approach, document analysis, and Webb's (1997) alignment model plus the four sampled
summative assessment tasks from four secondary schools were used. The findings revealed
extensive misalignment between the two educational components, as many major concepts were
not assessed. This study recommends an explicit description of major concepts linked to higher
grades in the curriculum. Additionally, artificial intelligence could consider a model that outlines
the degree of alignment between two documents through scanning. Furthermore, tertiary
institutions should consider establishing modules to educate prospective teachers on aligning

educational components.
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INTRODUCTION

The trends in international mathematics and science
study (TIMSS) revealed that many countries performed
below average in grade 9 mathematics (Reddy et al,,
2019). A TIMSS report conducted in 2019 revealed that
Singapore, Chinese Taipei, Korea, Japan, and Hong
Kong learners obtained the highest scores in grade 9
mathematics, while Oman, Kuwait, Saudi Arabia, South
Africa, and Morocco achieved the lowest (Reddy et al.,
2019). It is evident from the TIMSS report that poor
performance in grade 9 mathematics affects not only
South African learners, but also those in other countries.
Mabena et al. (2021, p. 451) highlights that the teaching
and learning of mathematics in grade 9 does not always
enable learners to acquire the prescribed learning
outcomes. Mabena et al. (2021) further highlights that
not acquiring the learning outcomes stipulated in the
curriculum and assessment policy statement (CAPS)
could impact learners” mathematics performance later in
grade 12. This is evident in the grade 12 mathematics
performance of South African learners, who achieved

below 60% in national mathematics examinations in four
consecutive years from 2016 to 2020 (Department of
Basic Education [DBE], 2020, p. 182). It is, therefore,
significant to enhance mathematics performance in
lower grades to enable high performance in higher
grades. Kanjee and Mthembu (2015, p. 163) raised the
challenge of some teachers being unable to support
learners’ needs by implementing classroom assessments.
In addition, Williamson (2017, p. 303) pointed out that
the setting of ineffective school-based assessment tasks,
where assessments measure what is not set in the content
standards by teachers, tends to negatively impact
learners’ final examination results. Care et al. (2019, p.
26) claim that not aligning educational components such
as content standards, assessment, and pedagogy could
lead to potential confusion throughout the system where
what should be valued may not be exposed.

In finding a solution to eliminate misalignment and
overcome poor performance in mathematics, an
investigation was conducted to illuminate the degree of
horizontal alignment between grade 9 mathematics
content standards and summative assessment tasks.
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Contribution to the literature

e Aligning summative assessment tasks with content standards helps to assess what the curricula intends
to achieve. The curriculum should explicitly describe major concepts from the lower grades linked to
higher grade concepts to provide a strong foundation for learning future concepts.

e Prospective and current teachers should understand the importance of aligning educational components

with the curricula.

e Itis impossible to assess all the concepts and skills in the curriculum in one summative assessment task;
hence, guidelines to outline major concepts to be assessed are significant.

Webb (1997) emphasizes the significance of horizontal
alignment between content standards and assessment to
attain the intended learning outcomes. Amiri and
Rezvani (2021, p. 52) define horizontal alignment as the
essential side-by-side agreement of the facets of
education aiming to achieve educational objectives. On
the other hand, vertical alignment refers to the up-and-
down harmony of educational components from
different education levels seeking to accomplish certain
objectives (Amiri & Rezvani, 2021, p. 52). The content
standards allude to the ideas about what content is most
important for learners to acquire in a specific grade
(Wixson et al., 2003, p. 69).

As early as 2012, Watermeyer (2012) highlighted that
the alignment of educational components is deemed
significant as it assists subject disciplines in transforming
from fragmented components to integrated, holistic
education. Alignment studies between educational
components offer valuable insights to teachers on how
well the content standards, classroom instruction, and
assessment function to help make informed decisions
(Abate & Mishore, 2024). Various international and
national studies revealed misalignment between content
standards and assessment in mathematics (FitzPatrick et
al., 2015; Ndlovu & Mji, 2012; Zhao et al., 2023). Thus,
investigating the alignment between educational
components could improve effective mathematics
teaching, learning, and assessment. The literature
revealed that few alignment studies have been
conducted. Dhlamini (2021, p. 1) confirmed the paucity
of horizontal alignment studies; therefore, this study
seeks to find possible answers to the following research
question:

How does the content structure of grade 9 mathematics
summative assessment tasks offered by different secondary
schools horizontally align with the grade 9 mathematics
content standards in CAPS?

LITERATURE REVIEW

Ananda (2003, p. 1) defines alignment as the degree
to which standards, assessments, and other significant
educational components, such as classroom instructions,
are complementary to ascertain effective learning. The
alignment of educational components can be
summarized as the connection between what is done in
the classroom versus what is intended to be achieved in
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the curriculum. Alignment of educational components is
important, as all elements should support learning in the
classroom in order to prevent a detrimental impact on
the entire education system, where what should be
valued may not be known (Care et al., 2019, p. 26). Lack
of alignment between educational components may
expose mathematics learners to a curriculum that
restricts constructive learning (Smith, 2012, p. 115).

Importance of Conducting Alignment Studies

More than a decade ago, Roach et al. (2008, p. 173)
emphasized that the results of alignment studies could
help assessment developers and policymakers to refine
and align curricula with assessment tasks. Alignment
should be used to guide learners towards effective
learning (Loughlin et al.,, 2021). However, teachers
experience challenges in turning research findings into
practice (Georgiou et al., 2023). Alignment between
content standards, assessments, and classroom
instructions is associated with increased student
learning in developed countries (Atuhurra &
Kaffenberger, 2022). This means that conducting
alignment studies could help improve instructional
practices and assessment in the classroom. Wijngaards-
de Meij and Merx (2018) argue that intended learning
outcomes can be improved by making it visible through
curriculum alignment. Furthermore, alignment between
educational components is essential to reach conclusions
and enact sound policies (Kazemi, 2022, p. 1).
Conversely, Dhlamini (2021, p. 1) highlighted the
challenge of limited alignment studies in the education
system, which puts it running at risk of operating in
disconnected components. Hence, more alignment
studies are needed to contribute to improving the
education system and mathematics performance in
South Africa.

Alignment Studies That Employed Webb’s (1997)
Alignment Model

Webb's (1997) alignment model is a popular model
that has been used to investigate the degree of alignment
between content standards and assessment tasks (Gulzar
& Mahmood, 2019; Tannenbaum et al., 2015). Using
Webb's (1997) adapted alignment model, Tannenbaum
et al. (2015) conducted an alignment study between
summative assessment tasks and content standards. The
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findings highlighted that not all content standards were
assessed in the summative assessment tasks, which
confirmed misalignment. Tannenbaum et al. (2015, p. 1)
further highlights that the summative assessment tasks
investigated were developed prior to the content
standards, which might negatively impact achieving the
intended learning outcomes. It should be noted that
assessment tasks should translate what is envisaged to
the content standards. Another alignment study was
conducted by FitzPatrick et al. (2015), analyzing the
objectives and assessment tasks using Webb's (1997)
alignment model. The findings revealed that the
assessment activities were not well-aligned with the
course objectives, as half of the assessment activities did
not assess the course objectives. The implication is that
mathematics learners may proceed to higher grades
without attaining appropriate knowledge and skills on
the subject.

A study by Higgins (2013) conducted in Louisville
found significant alignment between content standards
and assessment using Webb’s (1997) alignment model.
The assessments were found to be significantly aligned
with the content standards. This shows that the
assessment measured what is prescribed on the content
standards without deviations. Similar findings were
obtained by Duke Escobar (2016) between national
standards and assessments for elementary mathematics
courses in two universities. The findings highlighted
that the assessment items included nearly all the national
standards for both university programs. These findings
show that the assessments were aligned with the
national standards. It is critical that assessments should
be based on the content standards to achieve the
intended learning outcomes. The literature highlights
that Webb’s (1997) alignment model has been applied in
different subjects such as language, arts, mathematics,
science, and social studies in more than 10 countries
(Blank, 2002, p. 2). This shows how reliable and wide
Webb’'s (1997) alignment model has been used.
Therefore, Webb's (1997) alignment model can be used
to guide the education system in evaluating the degree
of alignment between content standards and assessment
across any subject.

Benefits of Aligning Content Standards and
Assessment

International and national preliminary alignment
studies have investigated the alignment between content
standards and assessment (Duke Escobar, 2016; Ndlovu
& Mji, 2012). The findings of these alignment studies
highlighted both alignment and misalignment between
the content standards and assessment. It is, therefore,
important to illuminate the benefits of aligning content
standards and assessment to work towards eliminating
misalignment. Aligning the content standards and
assessment tasks helps ensure that learners access the
content and skills outlined in those standards (CSAI

Update, 2018). Meng (2023) argues that aligning
instructional practices with quality standards helps
enhance teaching and learning outcomes.

THEORETICAL FRAMEWORK

The theoretical framework guiding this study is
based on Webb's (1997) alignment model. Webb’s (1997)
alignment model consists of five specific criteria: content
focus, articulation across grades and ages, equity and

fairness, pedagogical implications, and system
applicability. These specific criteria logically start with
content, followed by learners, then classroom

instruction, and finally, the application in an education
system. Furthermore, Webb (1997) recommends six
content focuses to investigate the alignment between
content standards and assessment: categorical
concurrence, depth of knowledge consistency, range of
knowledge correspondence, structure of comparability,
balance of representation, and dispositional consonance.

The categorical concurrence helps to assess whether
the assessment exhibits the same content categories as
outlined in the content standards (Webb, 2007, p. 10).
The depth of knowledge consistency helps to verify if the
assessment exhibits the same cognitive complexity as the
content standards (Webb, 2007, p. 11). The range of
knowledge correspondence assists to verify if the same
knowledge span elicited in the assessment corresponds
to the knowledge span prescribed in the content
standards. The structure of knowledge comparability
establishes if the connection of ideas expressed in the
performance expectations is consistent between the
content standards and assessment. The balance of
representation verifies if the weighting of content is
consistent between content standards and assessment.
The dispositional consonance focuses on learners’
attitudes, habits, and beliefs. This study employed only
the first three content focuses: categorical concurrence,
depth of knowledge consistency, and range of
knowledge correspondence. This was done to
investigate horizontal alignment between grade 9
mathematics content standards and summative
assessment tasks, as guided by the research question and
the sample.

MATERIALS AND METHODS

A qualitative research approach was used to better
understand the ideas and experiences of the
phenomenon under investigation involving non-
numerical data (Ugwu & Eze Val, 2023). Again
document analysis where written documents are
analyzed to avoid researchers’ influence on data was
also applied (Delice, 2010, p. 3). Purposive sampling was
applied as deliberate choice of researchers knowing
which qualities participants possess (Etikan et al., 2016,
p- 2). Since Mpumalanga Province in South Africa has
four districts, four summative assessment tasks for
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2.5. A car uses 10 liter of petroleum per 100 km. What is the cost of a journey of 800 km if the petroleum costs R21.00 for 2 liters?

Figure 1. An assessment item on rate extracted from the summative assessment task for school A (Source: Grade 9

mathematics question paper, November 2022, School A)

November 2022 final examination were sampled from
the four schools in each district. Permission to sample the
summative assessment tasks from the schools was
granted by the Mpumalanga Department of Education,
while the national Department of Education provided
approval to compare these tasks with grade 9
mathematics content standards.

Data Collection and Data Analysis

The researcher and the content analyst, a
mathematics specialist, collected data. Training for the
content analyst on how to map data was conducted prior
to the collection of data. Webb’s (1997) three content
focuses were used to generate data: categorical
concurrence, depth of knowledge consistency, and range
of knowledge correspondence. The categorical
concurrence is used to identify sub-topics, the depth of
knowledge consistency to map content standards and
assessment with cognitive levels, and the range of
knowledge correspondence to identity knowledge span
(Webb, 1997). The categorical concurrence verifies if the
assessment addresses the same content categories with
the content standards (Webb, 2007, p. 10). The depth of
knowledge consistency validates if the assessment is
consistent with the content standards in terms of the
strength and number of mental connections that learners
have to make (Gopal, 2021). The range of knowledge
correspondence verifies if the breadth of knowledge
required on the content standards is consistent with the
assessment (Webb, 2007, p. 13). Zhao et al. (2023) advise
that achieving alignment in the classroom is the critical
aspect of standard-based curriculum.

Data were analyzed using the three content focuses:
categorical concurrence, depth of knowledge
consistency, and range of knowledge correspondence
where three scales of agreement were used: “full,”
“acceptable,” and “insufficient” (Webb, 1997). The “full”
scale of agreement apply where the sub-topics/cognitive
levels/knowledge span of the assessment are fully
matched with the content standards (Webb, 1997). The
“acceptable” scale of agreement apply where nearly all
sub-topics/cognitive levels/knowledge span of the
assessment correspond with those of the content
standards (Webb, 1997). Moreover, the “insufficient”
scale of agreement is used where most of the sub-
topics/cognitive levels/knowledge span of the
assessment are excluded as compared to the content
standards (Webb, 1997). It should be noted that cognitive
levels recommended in the CAPS document were also
used in this study, including knowledge, routine
procedures, complex procedures, and problem-solving
(DBE, 2011, p. 157).
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RESULTS

This section reports on the findings of the study. The
findings have been categorized in terms of the broader
topics in the CAPS document for grade 9 mathematics
content standards. Additionally, the findings highlight
the sample of assessment items extracted from the
summative assessment tasks to show how they were set.

The Content Structure of the Summative Assessment
Task For School A Compared to Grade 9 Mathematics
Content Standards

Under whole numbers, only one sub-topic on rate
was assessed on the summative assessment task for
school A. The properties of numbers, calculations using
mathematics operations, estimation, the wuse of
calculators, prime factorization, ratio, direct proportion,
and indirect proportion were not assessed. The
assessment item on rate extracted from the summative
assessment task for school A, which aligns with the
grade 9 mathematics content standards, is highlighted in
Figure 1.

The summative assessment task for school A did not
cover sufficient sub-topics under whole numbers, which
renders the scale of agreement on categorical
concurrence “insufficient.” According to grade 9
mathematics content standards, learners were expected
to demonstrate knowledge, routine procedures, complex
procedures, and problem-solving. However, only
problem-solving was covered, which renders the depth
of knowledge consistency “insufficient.” Only solving
problems in context involving rate was covered on the
range of knowledge correspondence.

In contrast, knowledge spans, such as describing real
number systems involving natural numbers, whole
numbers, integers, rational numbers, and irrational
numbers, were not assessed. Moreover, calculations
involving mathematics operations, estimation, the use of
calculators, prime factorization, and solving problems
involving ratios, direct proportion, and indirect
proportion were also not assessed. This renders the
range of knowledge correspondence “insufficient” since
many concepts were not assessed.

On integers, the summative assessment task for
school A only assessed calculations with integers,
omitting properties of integers which highlight the set of
basic integers rules. Hence, the categorical concurrence
was labelled “insufficient.” This omission also affects the
depth of knowledge consistency since the expected
cognitive levels will not be realized. Hence, the depth of
knowledge consistency was also found to be
“insufficient.” This may negatively impact learning
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other continuous topics as prior knowledge is beneficial
for study success (Rach & Ufer, 2020, p. 375). The range
of knowledge correspondence was also found to be
“insufficient” as the calculations of integers only
included addition, subtraction, and multiplication,
leaving out division.

Furthermore, calculations with integers included
squares, cubes, and square roots, omitting cube roots.
Additionally, integer properties, including
commutative, associative, and distributive properties, as
well as additive inverse and multiplicative inverse, were
not assessed in the summative assessment task for school
A. Therefore, the scale of agreement on the range of
knowledge correspondence was “insufficient.” Veith et
al. (2023) argue that algebra is a crucial component of
learning mathematics as it assists learners to handle
abstract quantities. It is, therefore, important to cover
major concepts on integers as they interconnect with
many mathematics concepts, and a good foundation has
to be built.

Under exponents, the summative assessment task for
school A covered the laws of exponents and calculations
with exponents using mathematics operations. Hence,
the scale of agreement on categorical concurrence was
“acceptable” since most of the major sub-topics were
assessed. The depth of knowledge consistency was also
“acceptable” as routine procedures were covered,
omitting knowledge. The range of knowledge
correspondence was also found to be “acceptable” since
the first, second, and fourth laws of exponents and
integer exponents were assessed. Only the third law of
exponents and exponent zero were not assessed. Ulosoy
(2019) discovered that most learners do not know the
meaning of zero exponent. Therefore, if the third law of
exponent and zero exponent is not assessed, the teacher
might not know if learners grasped the concepts well
before getting to successive grades. The findings on
numeric and geometric patterns revealed that the
investigation and extension of geometric patterns and
the general rule of patterns were covered in the
summative assessment task for school A.

In contrast, investigation and extension of numeric
patterns were omitted. Hence, the scale of agreement on
the categorical concurrence was “insufficient,” as
numeric patterns are key before learning geometric
patterns. However, the scale of agreement on the depth
of knowledge consistency was found to be “acceptable”
since nearly all the concepts assessed were as cognitively
demanding as the concepts on the grade 9 mathematics
content standards.

The scale of agreement on the range of knowledge
correspondence was “insufficient” as investigation and
extension of geometric patterns with constant difference
were covered, but numeric patterns and geometric
patterns not limited to ratio, learners’ own creation,
represented in tables, and algebraically were not

3.1. Study the diagram below:

Pattern 1 Pattern 2 Pattern 3

3.1.1 Draw the 4% pallern.

3.12 \write down the rule in the form T, =....

3.1.3 Delerminae how many matches there will ba in the 507 pallern.

Figure 2. Assessment items on numeric and geometric
patterns extracted from the summative assessment task for
school A (Source: Grade 9 mathematics question paper,
November 2022, School A)

24. Solvefor X:
241 3l _g)

242 x-11 x-13 x-7
3 4 12

Figure 3. Assessment items on algebraic equations
extracted from the summative assessment task for school A
(Source: Grade 9 mathematics question paper, November
2022, School A)

assessed. An extract from the summative assessment
task for school A, which outlines the findings on numeric
and geometric patterns, is illustrated in Figure 2.

Under algebraic expression, the simplification and
factorization of algebraic expressions were assessed in
the summative assessment task for school A, while
algebraic language was omitted. Most of the major
concepts were assessed; hence, the scale of agreement on
categorical concurrence was “acceptable.” The scale of
agreement on the depth of knowledge consistency under
algebraic expressions was also “acceptable” since
routine procedures were assessed on simplification and
factorization, leaving out knowledge as one of the
expected cognitive levels. Additionally, the scale of
agreement on the range of knowledge correspondence
was “insufficient,” as the knowledge span covered
simplification by multiplying monomial by trinomial,
factorization by taking out a common factor, difference
of squares, and trinomial in the form ax* + bx + ¢,
where a is a common factor. Multiplying monomial by
monomial, monomial by binomial, integer by monomial,
integer by binomial and trinomial, dividing integer or
monomial by monomial, binomial and trinomial were
not covered. It is significant to cover most of the major
concepts on assessment to ensure that learners are fully
prepared for the next grade. Otherwise, learning new
concepts might be difficult for the learners.

On algebraic equations, solving algebraic equations
was covered in the summative assessment task for
school A; however, setting up an equation to describe a
problem situation was not assessed. An extract from the
summative assessment task for school A is shown in
Figure 3.
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The scale of agreement on categorical concurrence
was “acceptable,” while the depth of knowledge
consistency was “insufficient” since major concepts of
solving equations by factorization and cognitive levels
were not assessed. In addition, solving algebraic
equations using laws of exponents, additive inverse, and
multiplicative inverse was covered, but solving
equations by inspection and setting up an equation by
describing a situation were excluded. Furthermore,
determining the numerical value by substitution and
using substitution on equations to generate tables of
ordered pairs were also not assessed. Hence, the scale of
agreement on the range of knowledge correspondence
was “insufficient.” Not assessing sufficient content may
not give a correct picture of the learners’ capability on
the content standards. It is, therefore, important to assess
concepts and skills effectively to fully prepare learners
for future concepts.

Regarding functions and relationships, only input
values and output values in the flow diagrams and tables
were assessed, determining the rule was not covered for
both flow diagrams and tables. Determining input
values, output values, and rules of formulae and
equations were also not assessed, including justification
and interpretation of equivalence or rule presented
verbally in flow diagrams, tables, formulae, equations
and graphs. Therefore, the scale of agreement on the
categorical concurrence and the range of knowledge
correspondence was “insufficient.” The depth of
knowledge consistency was “insufficient” since major
concepts were not as cognitively demanding as the
major concepts on the grade 9 mathematics content
standards.

Under graphs, drawing graphs and determining
equations of linear graphs were covered in the
summative assessment task for school A, but x-
intercept, y-intercept, and gradient as features of linear
graphs were not assessed. The scale of agreement on the
categorical concurrence was “acceptable,” as most of the
sub-topics on graphs were covered. The depth of
knowledge consistency on the assessment items was not
as cognitively demanding as the grade 9 mathematics
content standards. Additionally, the scale of agreement
on the range of knowledge correspondence was
“insufficient” since learners were asked to identify a
linear graph when given an equation instead of assessing
the skill of drawing a linear graph. Under transformation
geometry, translation and reflection were assessed on
the summative assessment task for school A, as shown
in Figure 4.

The assessment items were aligned to the grade 9
mathematics content standard since there was one-to-
one correspondence on sub-topics. Rotation was
excluded from the 2022 annual teaching plan (ATP) since
the content was reduced due to the impact of COVID-19,
and the summative assessment task also did not assess
it. Thus, the assessment items on the summative
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43 Study the graph below:

431 Translate A4BC such that (X)) = (x+5):(y=3).
4.3.2 Reflect A4'B'C"inthe x —axis

Figure 4. Assessment items on transformation geometry
extracted from the summative assessment task for school A
(Source: Grade 9 mathematics question paper, November
2022, School A)

assessment task for school A under transformation
geometry were well-aligned with the grade 9
mathematics content standards. Therefore, the scale of
agreement on the categorical concurrence was “full.”
The scale of agreement on the depth of knowledge
consistency was also “full” as the major concepts were as
cognitively demanding as the grade 9 mathematics
content standards. It is, therefore, essential to align
assessment items to content standards to help achieve
the intended learning outcomes. However, the scale of
agreement on the range of knowledge correspondence
was “acceptable,” the assessment items covered
translation across quadrants and reflection on the x-axis,
but translation within quadrants and reflection on the y-
axis were not assessed.

Under the geometry of 2D shapes, the properties of
triangles and quaderilaterals, as well as the congruency of
triangles, were covered in the assessment items for
school A, while the similarity of triangles as a major sub-
topic was excluded. The scale of agreement on
categorical concurrence was “insufficient.” The scale of
agreement on the depth of knowledge consistency was
also “insufficient” as major concepts were not as
cognitively demanding as the grade 9 mathematics
content standards. Additionally, the scale of agreement
on the range of knowledge correspondence was found to
be “insufficient.” Only the properties of right-angled
triangles were covered, but properties of equilateral
triangles and isosceles ftriangles were omitted.
Furthermore, definitions of quadrilaterals involving a
kite were covered, but parallelogram, rectangle, square,
rhombus, and trapezium were not assessed.
Additionally, proving the congruency of triangles was
covered, while proving the similarity of triangles was
not assessed. Conducting alignment studies of
educational components becomes critical to support
learning in the classroom; otherwise, learning could be
compromised and negatively impact the entire
education system (Care et al., 2019, p. 26).
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Under geometry of straight lines, the intersecting,
perpendicular, and parallel lines were covered in the
summative assessment task for school A, which renders
the scale of agreement of the categorical concurrence
“full.” The scale of agreement on the depth of knowledge
consistency was “acceptable” as nearly all the major
concepts were as cognitively demanding as the grade 9
mathematics content standards. The scale of agreement
on the range of knowledge correspondence was
“acceptable” since most of the knowledge span was
assessed on the summative assessment task for school A.
Concerning the Pythagoras theorem, the sub-topics
assessed on the summative assessment task for school A
were in one-to-one correspondence with the grade 9
mathematics content standards; hence, the scale of
agreement on the categorical concurrence was labelled
“full.” However, the scale of agreement on the depth of
knowledge correspondence was “acceptable.” The
cognitive levels envisaged by the grade 9 mathematics
content standards were to demonstrate knowledge and
routine procedures, but the assessment items only
assessed routine procedures. The knowledge span on the
assessment items included using Pythagoras’ theorem to
solve unknown length on right-angled triangles, which
was also expected on the grade 9 mathematics content
standards. Therefore, the scale of agreement on the range
of knowledge correspondence was “full.”

Regarding the area and perimeter of 2D shapes, both
the area and perimeter of 2D shapes were assessed on
the summative assessment task for school A and were as
cognitively demanding as the grade 9 mathematics
content standards, which caused the scale of agreement
on categorical concurrence and depth of knowledge
consistency to be “full.” In contrast, the knowledge span
covered in the assessment items for school A included
solving geometric problems involving the perimeter and
area of polygons and omitting the area and perimeter of
circles. As a result, the scale of agreement on the range
of knowledge correspondence was “insufficient.”
Misalignment of content is a matter that affects many
areas. This shows that misalignment between content
standards and assessment is a common issue that must
be addressed.

Concerning surface area and volume of 3D objects,
the surface area and volume of 3D objects were assessed,
but capacity was excluded, which put the scale of
agreement on the categorical concurrence to be
“acceptable.” Additionally, the scale of agreement on the
depth of knowledge consistency was found to be “full”
as major concepts on assessment items were as
cognitively demanding as the grade 9 mathematics
content standards. The knowledge span covered solving
geometric problems involving the surface area of
cylinder and rectangular prism, but triangular prism
was not assessed. Solving geometric problems involving
the volume of a triangular prism was addressed, but the
volume and capacity of the rectangular prism and

cylinder were not assessed. As a consequence, the scale
of agreement on the range of knowledge correspondence
was “insufficient.”

The Content Structure of the Summative Assessment
Task for School B Compared to Grade 9 Mathematics
Content Standards

The summative assessment task for school B did not
assess any concepts on the following topics: whole
numbers, integers, exponents, numeric and geometric
patterns, algebraic expressions, algebraic equations,
geometry transformation, surface area, and volume of
the 3D objects. This differs from the summative
assessment task for school A, where all the topics were
assessed even though they were not fully assessed. Most
of the excluded topics form part of algebra, which means
that algebraic skills have been compromised, impacting
learning subsequent topics related to algebra.

Regarding functions and relationships, the
categorical concurrence covered the flow diagrams,
tables, and equations, but formulae, as well as
interpreting and justifying the equivalence of different
descriptions, were not assessed. Thus, the scale of
agreement on the categorical concurrence was
“acceptable” since most of the major sub-topics were
covered. On the other hand, the scale of agreement on
the depth of knowledge consistency was “insufficient”
as the cognitive levels of the assessment items were not
as demanding as the grade 9 mathematics content
standards. The summative assessment task for school B
only assessed routine procedures and did not assess
complex procedures. This may limit learners” ability to
deal with complex mathematics problems. Furthermore,
the knowledge span included determining input and
output values of flow diagrams, equations, and tables,
but omitted the rules for flow diagrams, input values
and rules for tables, as well as output values and rules
for formulae. This renders the scale of agreement on the
range of knowledge correspondence “insufficient.”

Under graphs, gradient, drawing linear graphs, x-
intercepts, and y-intercepts were assessed in the
assessment items for school B, but determining the
equation of the linear graph was not covered as a major
sub-topic. Hence, the scale of agreement on the
categorical concurrence was “insufficient.” The
summative assessment task for school A assessed
knowledge and routine procedures in determining the
features of linear graphs, using tables to plot a linear
graph, and drawing linear graphs. These were the
cognitive levels required by the grade 9 mathematics
content standards. However, only knowledge was
assessed by using tables to plot the linear graphs, and
routine procedures were omitted. Hence, the depth of
knowledge consistency was found to be “acceptable,” as
the assessment items were closely demanding
cognitively as the grade 9 mathematics content
standards. The scale of agreement on the range of
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knowledge correspondence was labelled “insufficient”
as the knowledge span covered excluded major concepts
such as using tables for ordered pairs to plot the graph
and determining the equation of the linear graphs.

Regarding geometry of 2D shapes, the sub-topic
covered on the assessment items was properties of
quadrilaterals, but properties of triangles, similarity of
triangles, and congruency of triangles were not covered,
which renders the scale of agreement on the categorical
concurrence “insufficient.” The scale of agreement on
the depth of knowledge consistency was “insufficient”
as the major concepts were not assessed, and those
assessed were not as cognitively demanding as the grade
9 mathematics content standards. The knowledge span
was also compromised as limited major concepts were
assessed. Hence, the scale of agreement on the range of
knowledge correspondence was “insufficient.” On the
geometry of straight lines, the assessment items covered
parallel lines and intersecting lines, leaving out
perpendicular lines. Most major concepts were assessed;
therefore, the scale of agreement on the categorical
concurrence was “acceptable.” The depth of knowledge
consistency was also “insufficient,” as learners were
expected to demonstrate routine procedures and
complex procedures in solving geometric problems
involving relationships between pairs of angles and
lines. However, the summative assessment task for
school B required learners to demonstrate routine
procedures and problem-solving. Thus, the cognitive
levels were not as demanding as the grade 9
mathematics content standards envisaged. The range of
knowledge correspondence was found to be
“acceptable,” as nearly all the knowledge span expected
was covered. The knowledge span covered determining
a relationship of angles formed by parallel lines and
intersecting lines but omitting perpendicular lines.
Additionally, in solving geometric problems, parallel
lines and intersecting lines were assessed, but
perpendicular lines were omitted. Therefore, the range
of knowledge correspondence was “acceptable” since
major concepts were assessed.

Regarding the Pythagoras theorem, both the scales of
agreement on the categorical concurrence and the range
of knowledge correspondence were “full.” The sub-
topics and knowledge span aligned well with the grade
9 mathematics content standards. In contrast, the depth
of knowledge consistency was “insufficient” as the
cognitive levels were not as demanding as the grade 9
mathematics content standards. The grade 9
mathematics content standards expected learners to
demonstrate knowledge and routine procedures, but the
summative assessment task for school B required
learners to demonstrate knowledge and problem-
solving. The assessment items extracted from the
summative assessment task for school B are reflected in
Figure 5 and Figure 6.
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3.1 Calculate the length of side CD?
A D
4cm
B C
13cm

Figure 5. An assessment item on the Pythagoras theorem
extracted from the summative assessment task for school B
(Source: Grade 9 mathematics question paper, November
2022, School B)

4.2,

4.2.1 the height h of AKLM

Figure 6. An assessment item on the Pythagoras theorem
extracted from the summative assessment task for school B
(Source: Grade 9 mathematics question paper, November
2022, School B)

These assessment items show alignment between
summative assessment tasks and grade 9 mathematics
content standards under the Pythagoras theorem.
Moreover, the scale of agreement on the range of
knowledge correspondence was “full” since all the major
concepts were assessed on the Pythagoras theorem.
Under area and perimeter of 2D shapes, the scale of
agreement on the categorical concurrence was “full”
since there were assessment items on area and perimeter,
which were envisaged by the grade 9 mathematics
content standards. The scale of agreement on the depth
of knowledge consistency was “insufficient.” The grade
9 mathematics content standards expect learners to
showecase skills in knowledge, routine procedures, and
problem-solving. However, the summative assessment
task for school B required learners to demonstrate
knowledge, routine procedures, and complex
procedures. Thus, the cognitive levels were less
demanding than the grade 9 mathematics content
standards. The knowledge span included solving
problems and calculating the area of polygons, circles,
and the perimeter of polygons, but the perimeter of a
circle was omitted. Therefore, the scale of agreement on
the range of knowledge correspondence was
“acceptable.”
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1.4. A recipe needs %1 cups of sugar, 1%2 cups of flour, and a 1/3 cup of milk. Determine the ratio of the ingredients in a simplest form.

Figure 7. An assessment item on whole numbers extracted from the summative assessment task for school C (Source: Grade

9 mathematics question paper, November 2022, School C)

The Content Structure of the Summative Assessment
Task For School C Compared to Grade 9 Mathematics
Content Standards

Only one sub-topic, the ratio, was assessed on whole
numbers, omitting properties of numbers, calculations
using mathematics operations, estimation, the use of
calculators, prime factorization, ratio, direct proportion,
and indirect proportion. This renders the scale of
agreement on the categorical concurrence “insufficient.”
The scale of agreement on the depth of knowledge
consistency was “insufficient” since many cognitive
levels on whole numbers were not assessed. The scale of
agreement on the range of knowledge correspondence
was “insufficient.” This was concluded since assessment
items only covered ratio in its simplest form and did not
cover solving problems involving ratio, rate, and direct
and indirect proportion. Furthermore, the properties of
numbers, including natural numbers, whole numbers,
integers, rational numbers, and irrational numbers, were
also not part of the assessment. Moreover, calculations
involving mathematics operations, estimation, use of
calculators, and prime factorization to find the lowest
common multiples and highest common factors were
also not covered. A sample of an assessment item from
the summative assessment task under whole numbers is
reflected in Figure 7.

The summative assessment task for school C did not
assess integers, transformation geometry, geometry of
straight lines, functions, and relationships. This deprives
learners of an opportunity to showcase their skills on
these topics. Under exponents, all sub-topics, which
include laws of exponents, integer exponents, and
calculations of exponents using mathematics operations,
were assessed on a summative assessment task for
school C. Hence, the scale of agreement on the
categorical concurrence was “full.” Yet, the scale of
agreement on the depth of knowledge consistency was
“insufficient” since the cognitive levels on the
assessment items were not as demanding as the
cognitive levels on the grade 9 mathematics content
standards. The knowledge span on exponents covered
calculations using the second, third, and fourth laws of
exponents and exponent zero, but the first law of
exponents was not assessed. Additionally, calculations
using subtraction and multiplication involving numbers
in exponential form were covered, but operations such
as division and addition were omitted. Hence, the scale
of agreement on the range of knowledge correspondence
was “acceptable.”

Under numeric and geometric patterns, investigating
and extending geometric patterns and the general rule of

JAVAN

Pattem 3

Pattern1

AV

Pattem 2

4.1 Copy the table and complete the below by writing down a pattern representing a number of sticks

that makes each pattem (5)
Pattern number 1 2 3 4 5 6
Number of sticks
4.2. Describe the pattern in your own words (2)
4.3 Wirite down the general rule of the given sequence in the fomof: T, = (2)
4.4 without drawing the figure; determine the number of sticks needed to build the 17™ figure 3)

Figure 8. Assessment items on numeric and geometric
patterns extracted from the summative assessment task for
school C (Source: Grade 9 mathematics question paper,
November 2022, School C)

patterns were covered, but investigating and extending
numeric patterns were not. A sample assessment of
items on numeric and geometric patterns from the
summative assessment task for school C is shown in
Figure 8.

The scale of agreement on the categorical concurrence
was found to be “insufficient,” and many sub-topics on
numeric and geometric patterns were not assessed. The
scale of agreement on the depth of knowledge
consistency was “full,” the assessment items assessed
the expected cognitive levels from the grade 9
mathematics content standards. Both knowledge and
routine procedures were assessed from the assessment
items. The knowledge span assessed under numeric and
geometric patterns includes investigating and extending
geometric patterns not limited to sequences involving
constant differences and represented in tables,
describing a general rule of patterns in learners’ own
words and algebraic form. The patterns involving
learners” own creation and represented algebraically
were not covered, and numeric patterns were not
assessed. As a result, the range of knowledge
correspondence was “insufficient.”

Regarding algebraic expressions, simplification and
factorization were assessed, while algebraic language
was not covered. This renders the scale of agreement to
be “acceptable.” The fact that algebraic language was not
assessed is a concern as Marpa (2019) discovered that
pre-service teachers could not translate mathematics
statements into algebraic symbols. The scale of
agreement on the depth of knowledge consistency was
“insufficient,” as the cognitive levels were not as
demanding as the grade 9 mathematics content
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standards. The knowledge span covered simplification,
using associative laws, distributive laws, and laws of
exponents to add and subtract algebraic terms,
multiplying integers by binomials, while dividing the
integers or monomials by monomials, binomials and
trinomials were not covered. Additionally, factorization
that involves common factors, differences of two
squares, and trinomials of the form x? + bx + ¢ were
addressed, but trinomials in the form ax? + bx + c,
where a is a common factor were not assessed.
Moreover, determining the squares, cubes, square roots,
and cube roots of single algebraic-like terms was also not
part of the assessment items. Thus, the scale of
agreement on the range of knowledge correspondence
was “acceptable.”

Solving algebraic equations was assessed, but setting
up an equation to describe problem situations was
omitted. This renders the scale of agreement on the
categorical concurrence “acceptable.” The scale of
agreement on the depth of knowledge consistency was
“insufficient,” as the assessment items were not as
cognitively demanding as the grade 9 mathematics
content standards. This shows that aligning assessment
items with content standards in terms of cognitive levels
is a challenge. The knowledge span on algebraic
equations covered solving equations using additive
inverse and multiplicative inverses; however, setting up
an equation to describe problem situations, using
inspection, using laws of exponents, and determining
the numerical value by substitution were not covered.
Hence, the scale of agreement on the range of knowledge
correspondence was “insufficient.”

Under graphs, all three content focuses, categorical
concurrence, depth of knowledge consistency, and range
of knowledge correspondence, were found to be
“insufficient.” The sub-topics covered were gradient,
determining equations of linear graphs, and plotting
points on the Cartesian plane, which were assessed
instead of drawing linear graphs, while x-intercept and
y-intercepts were not addressed. This makes the scale of
agreement on the categorical concurrence “insufficient.”
It is significant for assessments not to deviate from what
is expected by the content standards in order to be well-
aligned. This is highlighted since the assessment items
expected learners to plot points on the Cartesian plan
rather than draw a linear graph, confirming
misalignment. Considering the depth of knowledge
consistency, learners were expected to demonstrate
knowledge and routine procedures, but only knowledge
was assessed. Therefore, the scale of agreement on the
depth of knowledge consistency was “insufficient.” The
knowledge span on graphs covered gradient, omitting x-
intercept and y-intercepts.

Additionally, determining the equation of the linear
graph and using ordered pairs to plot the points on the
Cartesian plane were assessed, but using tables of
ordered pairs to draw the graph was not covered. Hence,
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On the grid (ANNEXTURE 1) plot the following two points and then join them
511 (-34)
51.2 (2,-1)

5.2 Determine the Gradient of the line

5.3 Determine the equation of the line

Figure 9. Assessment items on numeric and geometric
patterns extracted from the summative assessment task for
school C (Source: Grade 9 mathematics question paper,
November 2022, School C)

the scale of agreement on the range of knowledge
correspondence was “insufficient” as the skill of
drawing linear graphs is key. The assessment items on
graphs extracted from the summative assessment task
for school C are outlined in Figure 9.

Under geometry of 2D shapes, the scale of agreement
on the three content focuses: categorical concurrence,
depth of knowledge consistency, and range of
knowledge correspondence, was “insufficient.” The sub-
topics covered were congruency of triangles and
similarity of triangles, while properties of triangles and
properties of quadrilaterals were not covered. This
renders the scale of agreement on the categorical
concurrence “insufficient.” Additionally, the scale of
agreement on the depth of knowledge consistency was
“insufficient” since the assessment items were not as
cognitively demanding as the grade 9 mathematics
content standards. The range of knowledge
correspondence on the geometry of 2D shapes covered
proof for congruency and similarity of triangles and
solving geometric problems involving unknown sides
on triangles using similar triangles. Conversely,
properties of quadrilaterals and properties of triangles
were not covered; hence, the scale of agreement on the
range of knowledge consistency was “insufficient.”

On the Pythagoras theorem, the scale of agreement
on the categorical concurrence and range of knowledge
correspondence was found to be “full.” The sub-topics
and knowledge span covered in the summative
assessment task for school C under the Pythagoras
theorem were well-aligned with the grade 9
mathematics content standards. The range of knowledge
correspondence covered the application of the
Pythagoras theorem to solve an unknown length on a
right-angled triangle, which covered the expected grade
9 mathematics content standard. However, the scale of
agreement on the depth of knowledge consistency was
“acceptable,” as only routine procedures were assessed,
and knowledge was not covered. Concerning the area
and perimeter of 2D shapes, only the area was assessed,
and the perimeter was not covered. Hence, the scale of
agreement on  categorical  concurrence  was
“insufficient.” The scale of agreement on the depth of
knowledge consistency was found to be “insufficient,”
as the cognitive levels were not as demanding as the
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111 Which of the following number is a rational number?
A V3
B. V16
c V-9
D. Y13

Figure 10. Assessment items on whole numbers extracted
from the summative assessment task for school D (Source:
Grade 9 mathematics question paper, November 2022,
School D)

grade 9 mathematics content standards. The summative
assessment task for school C assessed knowledge and
routine procedures, while grade 9 mathematics content
standards expected learners to demonstrate knowledge,
routine procedures, complex procedures and problem-
solving. Therefore, the cognitive levels of the summative
assessment task for school C were not as expected based
on the grade 9 mathematics content standards. The scale
of agreement on the range of knowledge correspondence
was “insufficient” since the knowledge span only
assessed solving geometric problems and calculations
involving the area of polygons and circles, and nothing
was assessed on the perimeter.

Under the surface area and volume of 3D objects, the
scale of agreement on the categorical concurrence, depth
of knowledge consistency, and range of knowledge
correspondence were “insufficient.” Only volume was
assessed, surface area and capacity were not assessed,
and the cognitive levels assessed were not as demanding
as the cognitive levels on the grade 9 mathematics
content standards. This confirms that the summative
assessment task for school C was not well-aligned with
the grade 9 mathematics content standards.

The Content Structure of the Summative Assessment
Task For School D Compared to Grade 9 Mathematics
Content Standards

The content structure of the summative assessment
task for school D highlighted that almost all the topics
outlined in grade 9 mathematics content standards were
assessed, except for exponents, surface area, and volume
of 3D objects. Under whole numbers, only real number
systems were covered, but estimation, calculations of
whole numbers using mathematics operations, the use of
calculators, prime factorization, ratio, rate, and direct
and indirect proportions were not covered. The scale of
agreement on  categorical  concurrence  was
“insufficient.” The sample of assessment items are
reflected in Figure 10.

The “insufficient” scale of agreement on categorical
concurrence applies where there is no one-to-one
correspondence of sub-topics (Webb, 1997). The depth of
knowledge correspondence was also found to be
“insufficient” since the cognitive levels on the
assessment items were not as demanding as those on the

1.1.3 100 x 10 — 100 = 10 =
A. 990
B. 900
C. 910
D. 901

Figure 11. Assessment items on integers extracted from the
summative assessment task for school D (Source: Grade 9
mathematics question paper, November 2022, School D)

4.2. Given the sequence of numbers: 6; 10; 14; 18;..

4.2.1. Write down the next two numbers of the sequence.
4.2.2. \Write down the general term (Tn) of the given sequence.

4.2.3. Which term in the sequence is equal to 2027

Figure 12. Assessment items on numeric and geometric
patterns extracted from the summative assessment task for
school D (Source: Grade 9 mathematics question paper,
November 2022, School D)

grade 9 mathematics content standards. The knowledge
span assessed included a real number system that
covered rational numbers, leaving out natural numbers,
whole numbers, integers, and irrational numbers.
Moreover, calculations on whole numbers using
mathematics operations, estimation and calculators
were not assessed. Similarly, prime factorization and
solving problems in contexts involving ratio, rate, and
direct and indirect proportion were also not assessed. As
a result, the scale of agreement on the range of
knowledge correspondence was “insufficient.” Under
integers, only calculation with integers was covered, but
properties were not assessed. A sample of assessment
items is shown in Figure 11.

The scale of agreement on categorical concurrence,
depth of knowledge consistency, and range of
knowledge correspondence were “insufficient.” The
cognitive levels on integers were not as cognitively
demanding as the cognitive levels envisaged by grade 9
mathematics content standards. Furthermore, most of
the knowledge span and sub-topics expected by grade 9
mathematics content standards were not assessed. The
topic of numeric and geometric patterns was also
assessed on the summative assessment task for school D,
but only numeric patterns were covered, omitting
geometric patterns. Hence, the scale of agreement on the
categorical concurrence was “insufficient.” A sample
extracted from the summative assessment task for school
D is given in Figure 12.

The grade 9 mathematics content standards expect
learners to demonstrate knowledge and routine
procedures for rule generalization, investigation, and
extension of numeric and geometric patterns. However,
the assessment items only required learners to apply
knowledge and routine procedures to investigate and
extend numeric patterns. Therefore, the scale of
agreement on the depth of knowledge consistency was
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“acceptable.” The knowledge span covered the
extension of number patterns involving common
differences, leaving out geometric patterns, constant
ratios, and patterns of learners’ own creation,
represented in tables and algebraically. Additionally,
describing the general rule of patterns in algebraic
language was covered, but describing the general rule of
patterns in own words was not covered. Hence, the scale
of agreement on the range of knowledge correspondence
was “insufficient.”

On algebraic expressions, the scale of agreement on
the categorical concurrence was found to be
“acceptable.” In contrast, the scale of agreement on the
depth of knowledge consistency and the range of
knowledge correspondence was “insufficient.” The
categorical concurrence covered most sub-topics, while
the cognitive levels were not as cognitively demanding
as the grade 9 mathematics content standards. Hence,
the scale of agreement on the range of knowledge
correspondence was found to be “insufficient,” as most
of the knowledge span was not assessed. On algebraic
equations, solving equations was assessed, but setting
up an equation to describe problem situations was not
assessed. Therefore, the scale of agreement on the
categorical concurrence was “insufficient.”

Moreover, the agreement scale on the depth of
knowledge consistency was “insufficient” because the
cognitive levels were not as demanding as the grade 9
mathematics content standards. The assessment items
only included solving equations using additive inverse
and multiplicative inverse, but they left out solving
equations by inspection, substitution, and laws of
exponents. Additionally, setting up an equation to
describe problem situations, analyzing and interpreting
equations that describe a given situation were also not
assessed. This renders the scale of agreement on the
range of knowledge correspondence “insufficient.”

Under functions and relationships, only flow
diagrams were covered, but tables, formulae, equations,
and justifying equivalence of different descriptors of the
same relationships were not assessed. The scale of
agreement on the categorical concurrence was
“insufficient.” A sample of an assessment item extracted
from the summative assessment task for school D is
reflected in Figure 13.

The scale of agreement on the depth of knowledge
consistency and the range of knowledge correspondence
was also “insufficient.” The cognitive levels on the
assessment items were not as demanding as the grade 9
mathematics content standards. Furthermore, the
knowledge span covered on the assessment items did
not cover most major concepts. On graphs, features of
linear graphs and determining the equation of a linear
graph were assessed, but drawing linear graphs was not
assessed. Therefore, the scale of agreement on the
categorical concurrence was “insufficient” since the
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4.1. Use the flow diagram todetermine the valueof g, b and c.

1

o

g~ X2

c - - Y 15

Figure 13. Assessment items on functions and relationships
extracted from the summative assessment task for school D
(Source: Grade 9 mathematics question paper, November
2022, School D)

major concept of drawing linear graphs was not covered.
The issue of not aligning cognitive levels of the
assessment items and the content standards seems to be
a major concern that needs to be addressed, as seen in
many topics.

Similarly, the cognitive levels on graphs were not as
cognitively demanding as the grade 9 mathematics
content standards; hence, the scale of agreement on the
depth of knowledge consistency was “insufficient.”
Likewise, the issue of not assessing most of the
knowledge span in a topic is also a challenge to many
topics. The summative assessment task for school D did
not assess most of the major concepts under graphs.
Only gradient and determining the equation of the linear
graph were assessed, omitting x-intercepts y-intercepts
and drawing linear graphs. Hence, the scale of
agreement on the range of knowledge correspondence
was “insufficient.”

All the envisaged sub-topics by the ATP were
covered in transformation geometry, translation, and
reflection. Rotation was omitted on the ATP due to the
implications of COVID-19. The summative assessment
task for school D covered both translation and reflection;
hence, the scale of agreement on the categorical
concurrence was “full.” The cognitive levels on the
assessment items covered what was envisaged and also
exceeded; hence, the scale of agreement on the depth of
knowledge was “acceptable.” The scale of agreement on
the range of knowledge correspondence was also
“acceptable,” as most of the major concepts on
transformation geometry were assessed. The assessment
items included translation across quadrants, reflecting
an object about the y-axis, writing coordinates of the
image and writing the rule used to reflect the object.
Reflecting an object on the x-axis and translating an
object within and across quadrants were not covered.

On the geometry of 2D shapes, the scale of agreement
on both the categorical concurrence, depth of knowledge
consistency, and range of knowledge correspondence
was “insufficient.” The summative assessment task for
school D covered properties of triangles, congruency,
and similarity of triangles. In contrast, properties of
quadrilaterals and solving geometric problems
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involving sides and angles in triangles and
quadrilaterals were not covered. Additionally, the
cognitive levels on the assessment items were not as
cognitively demanding as the grade 9 mathematics
content standards. Under geometry of straight lines, the
scale of agreement on the categorical concurrence and
range of knowledge correspondence was “acceptable,”
while the depth of knowledge consistency was
“insufficient.” The assessment items covered parallel
lines, intersecting lines and solving geometric problems
involving relationships between pairs of angles and
between the two lines. Perpendicular lines were not
assessed; hence, the scale of agreement on the categorical
concurrence and the range of knowledge
correspondence was “acceptable.” However, the
cognitive levels covered in the assessment items were
less cognitively demanding than those of the grade 9
mathematics content standards. The assessment items
only assessed routine procedures, while the grade 9
mathematics content standards expected learners to
demonstrate knowledge, routine procedures, and
complex procedures.

The scale of agreement on the categorical concurrence
and range of knowledge correspondence was “full,”
while the depth of knowledge was “acceptable.”
Assessing learners effectively gives a better picture of
how far learners have grasped the concept, unlike
limiting assessment, which might give a wrong
impression in gauging learners’ understanding of the
topics. Under area and perimeter, the scale of agreement
on the categorical concurrence was “full” since area and
perimeter were assessed on the summative assessment
task for school D. Moreover, the scale of agreement on
the depth of knowledge consistency was “insufficient”
since the cognitive levels on the assessment items were
not as demanding as the grade 9 mathematics content
standards. Additionally, the scale of agreement on the
range of knowledge correspondence was found to be
“acceptable,” as most of the major concepts were
assessed. The knowledge span included calculating the
perimeter of a triangle and the area of a triangle and
circle, while the area and perimeter of quadrilaterals
were omitted. Investigating alignment by considering
the content structure between content standards and
assessments provides in-depth information about how
the assessment was developed, how often the content
standards were assessed, and how content standards
overlap with one another (Bae et al.,, 2019, p. 17). This
study illuminated the degree of alignment between
summative assessment tasks and grade 9 mathematics
content standards by examining the content structure.

DISCUSSION

The challenge of teachers setting classroom
assessments which do not measure what it is intended in
the curriculum negatively affect learners’ performance
(Williamson, 2017, p. 303). The study illuminated two

significant results of misalignment between grade 9
mathematics content standards and summative
assessment tasks. Firstly, the study revealed
misalignment between grade 9 mathematics content
standards and the four summative assessment tasks.
Secondly, disparities identified in implementing grade 9
mathematics summative assessment tasks within one
province.

Misalignment Between Grade 9 Mathematics Content
Standards and Summative Assessment Tasks

The four summative assessment tasks were found not
to be well aligned with the grade 9 mathematics content
standards in terms of the categorical concurrence, depth
of knowledge consistency and range of knowledge
correspondence. Meaning, the sub-topics, cognitive
levels and knowledge span assessed were not fully
aligned with the requirement of the grade 9 mathematics
content standards. Most of the major concepts were not
assessed and most assessment items were not
cognitively demanding as the content standards.
Atuhurra and Kaffenberger (2022, p. 1) also found that
teachers tend to cover a wide range of content and
cognitive levels that are not well aligned with the
curriculum standards. Atuhurra and Kaffenberger (2022,
p. 40) further highlight that identifying the areas of
misalignment in terms of topics, cognitive demand, and
content progression is the first step in bringing
classroom instruction and content standards into
alignment to promote effective learning. Tannenbaum et
al. (2015, p. 9) also found assessment items that were not
well aligned with the content standards.

Misalignment of cognitive levels between content
standards and assessment was also found by Zhao et al.
(2023, p. 1) in China, where cognitive demands of the
classroom assessments were not well-aligned with the
teaching objectives and curriculum standards. This
indicates that misalignment between assessment and
content standards is not a new challenge. The
implication of misaligned content standards and
assessment may affect effective implementation of
assessment and subsequently learner performance.
Tazkiya (2023) advice that mastering mathematics
concepts in elementary level helps to solve mathematics
concepts of higher order. It is, therefore, important to
extensively teach and assess mathematics concepts in
lower grades as they interconnect with mathematics
concepts in higher grades, and a good foundation has to
be built. Mabena et al. (2021) highlight that not acquiring
the learning outcomes stipulated in the lower grades
curriculum could impact learners’ mathematics
performance later in grade 12. Aligning educational
components could help achieve the intended learning
outcomes as pointed out by Webb (1997, p. 5).

Different findings were obtained earlier by Higgins
(2013) and Duke Escobar (2016) where assessments were
found to be fully aligned with the content standards.
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This shows that the assessments were good translation
of the content standards. Porter (2002) advice that
assessments should actually translate what is intended
in the content standards. Teachers and examiners should
be aware that assessments should in fact translate
content standards to ensure full alignment of
educational components.

Disparities Between Summative Assessment Tasks on
Content Standards Assessed

The four summative assessment tasks from the four
districts in Mpumalanga Province were inconsistent in
terms of the content standards assessed. The summative
assessment tasks from the four districts were found to
have assessed different content standards for grade 9
mathematics in the 2022 final examination. It appears
that teachers used their own discretion to select the
content standards to be assessed on summative
assessment tasks, as no specific guideline is provided by
CAPS. It should be noted that CAPS does not give an
explicit description of content standards to be assessed
in summative assessment tasks. Instead, it outlines all
the content standards to be taught and assessed.
Assessing all the content standards in one summative
assessment task may not be possible as only fraction is
covered. A study by Diko et al. (2015) earlier found that
disparities exist in terms of how provinces implement
assessment policies. Inconsistency in assessment across
schools and provinces is a matter that need to be
addressed to ensure that assessment policies are
implemented effectively. Areekkuzhiyil (2021) argues
that many tests developed in the classroom are not
standardized and do not follow systematic test
development procedures and principles. Again,
Kikwato et al. (2023) found inconsistency in the depth
and frequency of monitoring assessments oversight
across different schools in Solwezi District of North-
Western Province, Zambia by head teachers. This shows
that implementation of assessment policies is ineffective
and inconsistent. Regulating assessment nationally
becomes critical to ensure all schools implement
assessment effectively.

CONCLUSION

This study sought to illuminate the degree of
alignment between grade 9 mathematics content
standards and summative assessment tasks. This study
highlighted that grade 9 mathematics summative
assessment tasks are not well aligned with the grade 9
mathematics content standards in terms of assessing
different content standards and exclusion of most of the
major concepts. Therefore, effective implementation of
summative assessment tasks which is aligned to the
content standards in grade 9 is critical to ensure learners
attain the necessary concepts and skills to succeed in
higher grades. Stakeholders and the implementers of the
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content standards should understand that the content
prescribed in the CAPS document needs to be translated
into classroom instruction and assessed effectively. This
kind of alignment will demonstrate if learners are
prepared for the next grade and ensure that educational
components are well aligned.

Therefore, this study recommends that the major
concepts linked to higher grades should be well outlined
in the CAPS in order to benchmark and guide the
teachers and examiners to ensure consistency in all grade
9 mathematics classes. The study also recommends that
alignment modules be established and incorporated at
tertiary institutions to fully prepare prospective teachers
in the field of teaching and capacitate current teachers on
the importance of aligning educational components.
Moreover, more alignment studies should be conducted
in different subjects to improve the alignment of
educational components, which will subsequently help
achieve the intended learning outcomes. This study
recommends considering artificial intelligence where
two documents can be scanned to give a degree of
alignment rather than document analysis which
consume a lot of time. Finally, this study focused solely
on grade 9 mathematics and four schools in the
Mpumalanga Province, resulting in a limited scope.
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