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Abstract

This thesis outlines the findings of a mixed-methods study of the International
Baccalaureate (IB) Diploma Programme (DP) Mathematics Internal Assessment (IA)
carried out from students' and teachers' perspectives at an IB school in China. The
present study examines the construct validity and fairness of the DP mathematics IA in
the 2021-2022 academic year. The study took place in 2022, at the height of the
COVID-19 pandemic in China, when IB examinations were cancelled in addition to
school closures and other measures. The study of the validity and fairness of
mathematics internal assessment in the context of a highly uncommon set of
circumstances, as well as the lessons that may be learnt from these, is therefore given a
new dimension.

The study used a mixed-methods approach, including two phases. Phase One included
semi-structured interviews with five teachers and 13 students at UWC China. A survey
of students' perceptions of assessment criteria with an evaluation of the validity of
mathematics IA was also conducted in Phase One. Phase Two comprised quantitative
analyses of Diploma Programme Year 2 students' mathematics internal assessment
results and their final grades, as well as the relationship between IBDP mathematics
performance and academic records of other domains.

The correlation coefficient was utilized to explain the degree to which the
mathematics A grades are associated with the mathematics final assessment grades
awarded by the International Baccalaureate. The findings revealed a
moderate correlation between IA scores and final mathematics grades. Furthermore, IB
mathematics grades correlated significantly with physics (r = .556) but weakly with
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English (r = .27), which indicates that students' IA grades were valid and fair. The
interview with teachers and students suggested that clearer assessment criteria and new
explanatory skills of the construct should be revisited.

These findings highlight some important implications for educators regarding the
validity of IA grades, which may be used in the predicted grades or by international
organizations for awarding the final marks. First, it is critical for both students and
teachers to understand the subject and tiering of mathematics courses and comprehend
the assessment objectives, which highlights a new requirement expected of learners
rather than just at the subject level. Second, the construct of mathematics IA in requiring
new skills has been revisited. In addition, it’s recommended that there are five main
aspects in order to support effective teaching and learning in empirical practice. Last
but not least, it should be borne in mind that the study took place in China in 2022, when
IB examinations were cancelled due to COVID-19. This research suggests that when
conducting mathematics internal assessments throughout the epidemic, research and

transferable abilities are highlighted for gains beyond construct validity comprehension.
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Chapter 1: Introduction

Construct validity and fairness play an important role in setting examination
questions in real-world contexts (Ahmed & Pollitt, 2007; Messick, 1995; Wolming &
Wikstrom, 2010). Construct validity examines whether the test is a good indicator of the
construct, or the underlying skill being measured (Gipps, 2011, p. 49). Fairness refers to
the need for tests to be thoughtfully developed, and the conditions for testing should be
reasonable and equitable for all students (Camilli, 2006). Within the International
Baccalaureate (IB) Diploma Programme (DP) assessment, the current IB qualification
requires the student to be assessed in six subject groups, namely Studies in Language and
Literature, Language Acquisition, Individuals and Society, Sciences, Mathematics, and the
Arts. Students are required to choose three subjects at higher level (HL) and three at
standard level (SL), as well as the mandatory core components of an Extended Essay,
Theory of Knowledge and Creativity, Activity and Service (IBO, 2015a). The external
assessment process of the IB DP is managed by the International Baccalaureate
Organization (IBO) through written examination papers, while internal assessment (IA)
coursework is marked by individual IB teachers from different IB schools and monitored
anonymously by IB-employed teachers to ensure fair grading (IBO, 2019a; Mayer, 2010).
Assessment in the context of the IB is therefore influenced by the school management, IB
assessment objectives, and teachers’ pedagogic behaviours and marking practices (IBO,
2015a,2019a, 2019b; Zhang & McGrath, 2009). However, study on the internal assessment

of the DP mathematics course is very limited. Therefore, it is of significant academic



interest to take one small step toward understanding the construct validity and fairness of
the IB DP mathematics internal assessment.

Before reviewing the construct validity and fairness of the IB DP assessment, it is
essential to consider the construct of the IB DP mathematics course, which has evolved
significantly in recent years to include a number of subconstructs as assessment objectives,
such as Knowledge and Understanding, Problem Solving, Communication and
Interpretation, Technology, Reasoning, and Inquiry (IBO, 2019a, 2019b). The assessment
objectives prioritize problem solving as central to learning mathematics and involve the
acquisition of mathematical skills and concepts in a wide range of situations (IBO, 2019b).
Notably, the specific purpose of the IA is to provide students with the opportunity to
complete a piece of mathematical work over an extended period of time. The assessment
criteria have been identified as presentation, mathematical communication, personal
engagement, reflection, and use of mathematics (IBO, 2019a, 2019b). The "presentation"
criterion evaluates the structure and coherence of the exploration. Students are expected to
use level descriptors in their exploratory writing that highlight their positive achievements,
such as coherent, well-organized and concise in English (IBO, 2019a). The "mathematical
communication" criterion evaluates the extent to which the student has used the appropriate
language (notation, symbols, and terminology), key terms, various types of mathematical
representation, and a deductive method (IBO, 2019a, 2019b). The final DP mathematics
examination and IA have several distinctions, which has resulted in a gap between teaching
the summative assessments and the IA due to their different emphases. Consequently, the
IB programme assessment is in the process of shifting paradigms, which need to be defined,

from a curriculum-embedded assessment paradigm to a more comprehensive model of



educational assessment (Baccalaureate, 2020; Baird & Opposs, 2018; IBO, 2020c). The
comprehensive model of educational assessment places a strong emphasis on mathematical

thinking, presentation, communication, and problem solving in the actual world.

Aiming to investigate this gap between IA and final examinations, the first section
of this chapter introduces the construct of the DP mathematics course, which includes the
IA as writing contextualized mathematics. That might be a potential validity issue with the
cognitive processes involving the extent to which IA assesses mathematical
communication skills (IBO, 2019a). The second section of this chapter presents the purpose
of the DP mathematics assessment in the context of internal and external assessments. The

third section outlines the background of the research aims and rationale.

1.1 The Construct of the DP Mathematics Course

The IB DP is intended for students between the ages of 16 and 19. It is currently available
in more than 153 countries, and the majority of IB schools around the world utilize English
as their primary language of instruction. The primary goals of assessments in the DP are to
support academic objectives and advance student learning (IBO, 2018). IB DP mathematics

coursework is assessed both externally and internally (IBO, 2015b, 2019a, 2019b).



1.1.1 External Assessment.

External assessment mostly refers to a student's final IB written examination, which is often
taken in their second year of the Diploma Programme, at the end of the DP course. The
external assessment for DP mathematics courses is conducted using two or three
examination papers (Papers 1, 2, and 3) with constructed-response items, up to standard
level (SL) and higher level (HL) (Haladyna & Rodriguez, 2013; IBO, 2019a). While the
relatively smaller November examination session mostly covers schools in the southern
hemisphere, the May DP examination session primarily involves schools in the northern

hemisphere.

The external assessment accounts for 80% of the student's final grade. A series of questions
on functions, statistics, and probability make up the exam's substance (IBO, 2019a, 2019b).
Its goal is to give pupils the opportunity to exhibit their knowledge and what they can do
with it. However, a significant number of limitations of the final examinations for students
have been noted in previous research. For example, the research of Sadler (1989) usefully
reported that final examinations are essentially passive and do not normally have an impact
on students' learning, as most students may stop learning after seeing their final
examination scores. This finding was corroborated by the later research of Newton (2007),
who found that summative assessment is used to support the purpose of summing up
individual student achievement but does not highlight anything more significant about
assisting learning. However, internal assessment provides promising alternative
coursework that underpins students' learning by providing feedback to them during the

process.
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1.1.2 Internal Assessment.

The TA coursework involves an exploration or investigation of mathematics and is an
integral part of the mathematics course. Both SL and HL students must do it (IBO, 2019a,
2019b). The IA makes up 20% of a student's final IB mathematics grade. Its goal is to give
students the freedom to explore their personal interests and demonstrate how their
knowledge and skills are put to use. The opportunity for individual students to write about
topics they are interested in is the first benefit of the IA (IBO, 2019c). As a result, the
choice of topics for IA remains flexible while continuing to address a common set of
competencies. Students are granted more control over their own learning in this way.
Second, after the teacher's oral or written feedback is provided on how the work could be
improved, having all student work internally assessed by a teacher is advantageous to
students' learning (IBO, 2019a, 2019b). Wiliam et al. (2004) helpfully found that the TA
can be thought of as a formative assessment (or assessment for learning), which results in
measurable advantages including higher-quality learning. Finally, the IA enables educators
to connect classroom learning to real-world applications of mathematics by putting
students' learning in a local, cultural, or geographic context. Indeed, it has been reported
that "[i]nternational schools, whose students often have a different cultural background
from that in which the school is embedded, can use internally assessed work to develop a
closer involvement in the local society or environment" (IBO, 2015a, 2015b). IA is driven
by a rising desire to provide classroom teachers with more control over assessment (Allal,
2020; Clarke & Gipps, 2000; Wiliam et al., 2004; Yates & Johnston, 2018), as well as a
growing awareness of the important impact of assessment on students' learning (Black &
Wiliam, 1998).
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As illustrated in Figure 1, the design of the DP mathematics internal assessment for the
International Baccalaureate (IB) Diploma Programme (DP) provides chances to evaluate
candidates internally and differently from final examinations (Black & Wiliam, 2018;
Crooks et al., 1996; Elwood, 2006; Hopfenbeck, 2018; IBO, 2019¢; Wiliam et al., 2004;
Wright & Lee, 2014). Because IA is unique, a wide range of assessment tasks, like projects,
fieldwork, and practical laboratory work, can be accomplished utilizing formative
assessment. Internal assessment, which is administered in a classroom setting and is guided
by a teacher to evaluate a student's learning, is noteworthy. The IA construct, however, has
its own issues and difficulties. For example, the focus and evaluation environment of
existing studies on IB DP mathematics coursework have been criticized for lacking
coherence and fairness (Barrance, 2019; IBO, 2019a, 2019b). However, relatively few
studies have examined IB DP mathematics assessment in greater detail and consequently

analysed construct validity and fairness across a different cultural group.
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Figure 1
The Concept of DP Mathematics Assessments

Internal Assessment:

The first draft and final draft of the
internal assessment with external
moderation

IB DP Mathematics
Assessment

External Assessment:
Final Examination Paper 1, 2, or 3

1.2 Purpose of DP Mathematics Assessment

It is thought that the method of IB DP internal assessment is criterion related. It determines
the outcomes of students' work based on their performance in respect to levels of
achievement, not in comparison to that of other students. The focus is on communicating
mathematically (including formulae, diagrams, graphs, and tables). Nevertheless, the IA,
also known as “mathematical exploration”, relies significantly upon students' English
writing skills and is considered a written assignment that involves researching a
mathematical topic (IBO, 2019a). The IA uses criteria that may strongly emphasize high
language demands (see Table 1) (IBO, 2019a). These excessive demands corroborate
previous findings by Messick (1995): “skill in communicating mathematical ideas might

well be considered irrelevant variance in assessing mathematical knowledge”. IBO and
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Messick both emphasize that the evaluation of communicating mathematical concepts can
be thought of as construct-irrelevant variance (IBO, 2020c; Messick, 1995). Additionally,
it has to do with problems with test administration and fairness in aggregation
(Baccalaureate, 2020; Crooks et al., 1996). Messick (1995) convincingly argues that
construct irrelevance can also be described as "construct-irrelevant difficulty" (i.e. factors
unrelated to the underlying construct that inappropriately make the task more difficult for
some test takers, typically resulting in invalidly low scores for these people) and "construct-
irrelevant easiness" (i.e. due to extraneous factors irrelevantly reducing the difficulty of the
task, usually leading to invalidly high scores). When evaluating students' performance,

these two types of construct-irrelevant variance could manifest themselves simultaneously.

Cureton (1950) described test validity as reflecting "how well the test meets the purpose
for which it is used" (Cureton, 1951, p. 621). The assessment objectives of the IB DP
mathematics are therefore outlined in Table 1 below, and are taken from the IB DP

mathematics guide for the 2022 examination sessions (IBO, 2019a, 2019b).
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Table 1

List of the Assessment Objectives from the IBDP Mathematics Guide

Assessment Objectives

Problem solving is central to learning mathematics and
involves the acquisition of mathematical skills and concepts
in a wide range of situations, including non-routine, open-
ended, and real-world problems.

Knowledge and
understanding

Problem solving

Communication and
interpretation

Technology

Reasoning

Inquiry approaches

Recall, select, and use their knowledge of mathematical facts,
concepts, and techniques in various familiar and unfamiliar
contexts.

Recall, select, and use their knowledge of mathematical skills,
results and models in both real and abstract contexts to solve
problems.

Transform common realistic contexts into mathematics;
comment on the context; sketch or draw mathematical
diagrams, graphs, or constructions on paper and using
technology; record methods, solutions, and conclusions using
standardized notation.

Use technology accurately, appropriately, and efficiently both
to explore new ideas and to solve problems.

Construct mathematical arguments through precise statements,
logical deduction and inference, and the manipulation of
mathematical expressions.

Investigate unfamiliar situations, both abstract and real-world,
involving organizing and analysing information, making
conjecture(s), drawing conclusions, and testing their validity.

Maul (2013) reconceptualized the underlying constructs used as composite variables in the

curriculum-based assessments (Maul, 2013). IB DP mathematics assessment objectives,

particularly for the mathematics internal assessment, comprise the correlations and

interlinks of the variables or subconstructs, as shown in Table 1, while serving various

mathematics purposes as composite variables (IBO, 2019a; Messick, 1984), which may

15



require fewer knowledge, understanding, and inquiry approaches and problem solving, and
demand more communication and interpretation. These different and contradicting
assessment objectives, to language learners, fail to include the fundamental construct of the
IB DP mathematics courses and taint the scores with construct-irrelevant variance. In other
words, IB DP mathematics IA may not significantly assess students' problem-solving skills
but rather their English writing skills in the context of English language learners.
Consequently, it seems highly questionable that the mathematics IA serves the stated
purpose of DP mathematics assessment if a candidate's first language is not English (Obuon,

2019).

In addition, the test scores' interpretation or meaning can be inferred from the construct
validity by integrating relevant criterion-related evidence (Messick, 1995). The IA test
scores are marked and moderated using assessment criteria, the aspects of which might fail
to include important facets of the focal construct. Meanwhile, IA might contain excess
variance associated with other distinct constructs known as “construct-irrelevant variance”
(Messick, 1995). The distinct constructs of IA therefore need to be further investigated in
this study. This dissertation, in my opinion, contributes by offering a more thorough insight
into the construct of DP mathematics IA as part of a wider practical framework for students

from different cultures.
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1.3 Research Aims

This thesis examines the construct validity and fairness of the IB DP mathematics internal
assessment from the perspectives of the students and teachers at an IB school, the United
World College, in China. Emphasis was placed on the contribution to a more diverse
culture. Its conclusions may help in recognizing IB assessment goals and in improving
internal assessment implementation through policy, pedagogy, and other internal
assessment-related changes in future. Following this introductory chapter, the literature
review chapter outlines the context and relevant literature on this topic and discusses the
research gaps. Chapter 3 presents the overall methodology of the thesis. Chapter 4 contains
the findings of this study. Chapter 5 interprets these findings and outlines the implications
and limitations of this research. Finally, the conclusion chapter highlights this study's

contribution and key findings.
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Chapter 2: Literature Review

The purpose of this chapter is to situate this dissertation in a broader theoretical and
conceptual framework in the field of the construct validity and fairness of the DP
mathematics internal assessment. This chapter mainly reviews the previous literature that
has quantified how the internal assessment affects the construct validity in the context of
IB DP. There has not been much research done in this field of study. This is followed by a
review of the validity and how the literature informs the IB DP mathematics internal
assessment practice. This chapter aims to provide the theoretical and empirical foundations

to guide the overall research design of this study.

The first section of this chapter defines the internal assessment in wider contexts and
defines the framework used in IB DP. The second section of this chapter illustrates the
limitation of previous studies that explored the validity, reliability, and fairness of the DP
mathematics TA. The third section reviews the previous literature regarding perspectives of
teachers and students on the internal assessment procedures. Following that, the effect of
internal assessment is reviewed in terms of different influential factors. Reflections on, and
the limitations of, the previous research are presented in this chapter's final paragraph of

each part.
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2.1 Defining Internal Assessment

2.1.1 The Nature of the Internal Assessment.

Previous research has discussed the nature of the IA on educational assessments from the
varied curriculums implemented by different countries (Barrance, 2019; Brown, 1999;
Luijten, 1988; Vitello & Williamson, 2017; Ziderman, 1984). The impact of the internal
assessment has been mentioned in England (Vitello & Williamson, 2017), Dutch secondary
school examinations (Luijten, 1988), and the Israeli Maturity Certificate (Ziderman, 1984).
Notably, the main issues with internally assigned tasks are that: internal assessments might
not be as valid and reliable as externally assigned tasks (Wolf, 2011); task completion may
involve unethical behaviour, such as plagiarism and cheating; and students may receive
useful assistance and advice from parents and teachers during a task. Barrance (2019) also
made a note of an aspect of the assessment environment that allegedly has a substantial
impact on students' performance regarding fairness whilst employing internal assessment
for GCSE curriculums. However, it appears that there is a dearth of literature that discusses
the internal assessment in the context of the International Baccalaureate Diploma

Programme.
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2.1.2 Internal Assessment in Context of International Baccalaureate Diploma
Programme.

Concerns have been voiced regarding the quality and manageability of Bunnell (2011)
comprehensive evaluation of the International Baccalaureate Diploma Programme in this
context. A major challenge for the future will be maintaining and managing a consistent
and reliable assessment due to the current and anticipated growth of IB schools
internationally (Bunnell, 2011). The reasons for the challenges are the recruitment of
unqualified or undiligent examiners (Toze, 2008), the issues of "dualism" (Matthews,
2009), and a more diverse set of international schools. Due to "dualism" issues, the IB
struggles to both satisfy its current customers of foreign schools and innovate in order to
draw in new clients. In other words, the problem could be that the IB's organizational
culture has undergone a lot of changes. It has evolved into a more corporate, business-
oriented product distributor. As a result, the IB runs the risk of losing the loyalty of its
current clients. However, the language component of the DP internal assessment has been
overlooked in the IB DP assessments. Indeed, Maher et al. (2018) argued that to some
extent mathematics assessment relies on language proficiency, while Barwell (2009) also
remarked that mathematics is not a non-verbal topic because it depends heavily on
language, both in oral and written forms (Barwell, 2009; Moschkovich, 2015). Similarly,
Ni Riordéin and O'Donoghue (2009) noted that "mathematics is not 'language free'" (p. 47).
There was some evidence in the previous literature of a positive relationship between the
ways that mathematical concepts were developed, and the language used to express these

concepts (Ni Riordain & O'Donoghue, 2009; Vukovic & Lesaux, 2013). For example,
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Barwell (2009) highlighted an example in a chapter written by Khisty and Chval (2002). It
examined the writing practices of primarily Latino/a students in a mathematics classroom
in the United States. The teacher in the classroom did not lower the expectations but kept
a high level of mathematical language for those students who were developing English
language proficiency. Feedback was used to advance students’ current levels of
mathematics writing forward. It was intriguing to see how this type of instruction can
positively affect students' linguistic identities and their self-perceptions as practitioners of
mathematics. A total of 199 maths lessons were audio-recorded, and 60 of those lessons
were observed and carefully documented through field notes. The findings of the study
provided evidence that writing plays a significant role in mediating students’ learning of

mathematics (Galbraith, 2009).

These findings suggested a learning process whereby teachers help students "give voice"
to their problem-solving thoughts and actions. As a result, language supports the expression
of mathematical concepts in a wide range of forms, including terminology. Language is
important for learning and teaching mathematics in both oral and written forms, but it can
also have a big impact on how valid mathematics assessments are. Students are expected
to demonstrate their knowledge in standardized tests, which frequently include assessments

buried in lengthy texts, such as complex linguistic puzzles (Maher et al., 2018).
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2.2 The Validity of Mathematics Internal Assessment

The definition of "construct" is "a term used in psychology to label underlying skills or
attributes" (Gipps, 2011). To ensure that the internal assessment (IA) examines the attribute
it is supposed to, and that it is "valid", the construct being assessed is defined before the IA
is developed. "Validity is about whether the form of assessment is fit for purpose and
whether it accomplishes its purpose, including how the assessment grades are interpreted
and used" (Gardner, 2012, p. 189). Messick (1995) claimed that "validity is an integrated
evaluative judgement of the degree to which empirical evidence and theoretical rationales
support the adequacy and appropriateness of inferences and actions based on test scores or

other assessment" (p. 741).

As explained by Gipps (2011):

Construct validity itself relates to whether the test is an adequate measure of the
construct, that is, the underlying (explanatory) skill being assessed. Important to
the development of an assessment, then, is a clear and detailed definition of the
construct; .... a full definition of reading as a construct would include reading aloud,
reading comprehension, accuracy, and enjoyment of reading.

Messick (1995) stated that “construct validity comprises the evidence and rationales
supporting the trustworthiness of score interpretation in terms of explanatory concepts that
account for both test performance and score relationships with other variables”. In IB DP
mathematics internal assessment, construct validity is whether the IA is a sufficient
measure of the extent to which the IA evaluates students' fundamental abilities to satisfy

the assessment objectives of DP mathematics courses.
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Threats to validity may come from construct-irrelevant variance or construct under-
representation (Messick, 1995). The five criteria of presentation, mathematical
communication, personal engagement, reflection, and use of mathematics are used to
evaluate the students' internal assessments (IBO, 2019a, 2019b). However, in addition to
the sub-objectives listed in Table 1, the IB guide (IBO, 2019a) designates problem-solving
skill as central. The IA criteria's compatibility with the broader mathematics assessments
is therefore in doubt. Newton (2007) reported three identified levels of "assessment
purposes", namely the judgement level, the decision level, and the impact level (p. 150).
The judgement level concerns the technical aim of an assessment. The purpose of the
judgement level in IA is to derive a standards-referenced judgement, expressed as a score
on a scale from 1 to 20. Each level descriptor is worth one or more marks. Each criterion
is applied independently using a best-fit model. A best-fit approach means that
compensation should be made when a piece of work matches different aspects of a criterion
at different levels (IBO, 2019a). The mark awarded should be one that most fairly reflects
the balance of achievement against the criterion. Teachers need to make a judgement on
which grades shall be given based upon the level descriptors for each criterion until the
teachers reach a descriptor that most appropriately describes the level of the work being
assessed. In other words, it implies that the interpretation and content of the criterion could
be evident as a construct-irrelevant variance. Newton (2016) also concluded there were
five sources for conceptualizing validation evidence and analysis: Evidence based on (1)
test content; (2) response processes; (3) internal structure; (4) relations to other variables;
and (5) the validity and consequences of testing. The test content of the IA is selected by

the students, and advice is provided by the subject teachers on their selected topics. The
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selection of the topic generalizes the earlier notion of “content validity”. Meanwhile, the
response process goes one step further by investigating the extent to which the proficiency
specification faithfully represents responses. If IA is a written task that is confusingly
wordy and students do not know how to write the understanding of mathematics in English,
it might be a serious threat to validity that may involve other distinct constructs that affect

responses in a manner irrelevant to the interpreted construct.

Similarly, Shuard and Rothery (1984) demonstrated the increased complexity of learning
the language of mathematics as opposed to everyday English. When evaluating students'
language of mathematics for the internal assessments, mathematics literacy frequently
appears in the debates and discussions (Adams, 2009; Moschkovich, 2015; Roth et al.,
2015). Students are expected to read in a mathematical context and correctly write
mathematical derivations with understandings. Mathematics literacy is invoked in the sense
of encompassing or organizing various processes. It is argued that "mathematics literacy is
a composite variable, of which language is a dimension of the construct" (Letwinsky, 2017).
Mevarech and Stern (1997) investigated the effects of sparse versus real contexts on the
understanding of abstract mathematical concepts, and results of experiments showed that a
sparse context facilitated understanding of abstract mathematical concepts more than real
contexts. Similarly, Kotovsky et al. (1985) compared performance in the Tower of Hanoi
problem-solving test in sparse versus enriched contexts and discovered that the latter was
more challenging. Furthermore, Ahmed and Pollitt (2007) found that mathematics
problems in context can be more difficult to solve than context-free problems in

mathematics questions. This corroborates Messick's (1995) claim that "skill in
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communicating mathematical ideas might well be considered irrelevant variance in
assessing mathematical abilities" (p. 743). Therefore, real-world enriched context and
abstract mathematics make up the validity of mathematics IA, and it is still unknown how

challenging or complex this construct might be for a diverse culture group.

A further extension of language bias occurs when "construct-irrelevant variance is
deliberately capitalized upon to produce desired social consequences, as in score
adjustments for minority groups, and within-group norming sliding band procedures"
(Traub & Rowley, 1991). There are a lot of non-native English speakers enrolled in IB
courses. As a result, students might try to translate the texts from their original tongue into
English while conducting maths inquiries, which presents issues concerning
transadaptation while looking at mathematics assessment literacy (El Masri et al., 2016).
In addition, teachers might provide feedback in the native tongue rather than English,
which would make it harder for students to understand mathematics for English language
learners (Lewkowicz & Leung, 2021). Consequently, the validity and fairness of the
mathematics assessment would be compromised, and students would do worse than they
should as a result of their language use. As a result, a number of studies have identified the
existing validity issues in designing assessments (Black & Wiliam, 2018; Crooks et al.,
1996; Pellegrino et al., 2016), approaches to learning underpinned by a monolingual bias
that delegitimates the experience of multilingual learners (Huckle, 2021), and fairness

concerns about the authorship of students' work (Barrance, 2019).
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2.3 The Reliability of Mathematics Internal Assessment

This section evaluates the reliability of internal assessment (Adams, 2005; Baird & Black,
2013). The reliability of student performance is related to its consistency (Gipps, 2011).
When students perform consistently across various test settings, formats, and markers, an
assessment is said to be reliable (Wiliam, 2009). Inter-rater reliability is the degree to which
the marks awarded to the candidate by two or more examiners agree (Traub & Rowley,

1991).

Five criteria — presentation, mathematics communication, personal engagement, reflection,
and use of mathematics — are taken into consideration while awarding marks in the DP
mathematics [A (IBO, 2019a, 2019b). However, each teacher's interpretation of the criteria
will be unique and subjective. Additionally, various IB teachers may operationalize their
IA of a topic in different ways, thereby giving some aspects more weight than others.
Different instructional interventions can be given to students whose mathematics IA results
in marker errors. Additionally, rather than using traditional mathematics, the DP
mathematics [A curriculum uses essay-style questions. Murphy (1982) asserted that
questions marked in the form of essays might not be as accurately marked as questions
marked in an organized, analytical manner. This is due to the subjective nature of the
judgments made by the various markers and the complicated marking method (Gipps,
2011). The IA is affected as a result of teachers' inconsistencies. Due to this, the reliability
and fairness of the DP mathematics IA are negatively impacted. However, Black and

Wiliam (2012) asserted that domain-sampling errors can also put reliability in jeopardy.
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The IA topic chosen for grading may have an impact on how well students do. The test's
reliability is higher the more domains it includes in its sample (Johnson, 2013). When IA
topics are limited to content that concentrates on a certain area of the mathematics
curriculum rather than the full test syllabus, domain-sampling errors can also occur. The
purpose of this study does not extend to evaluating the reliability of the mathematics IA.

As a result, this study looks into cross-cultural fairness.

2.4 The Fairness of Mathematics Internal Assessment

The fairness of IB DP Mathematics internal assessment can be threatened because of
academic misconduct (Barrance, 2019; IBO, 2019c¢), generalizability (Lane et al., 1996),
and cross-cultural language effects (El1 Masri et al., 2016). First, ensuring that the candidate
is not engaged in academic misconduct, such as having someone else write their [A, is one
of the key challenges during IA. The teacher has the challenging task of identifying which
applicants are not presenting their own work as students compose their [As after class.
Second, the 1A processes used by various IB institutions to generalize students' grades vary
(IBO, 2015a, 2020b).The IB assigns students comparable ratings that must be combined
depending on the historical performance of schools and other modifications (IBO, 2018;
Lane et al., 1996). Therefore, a good student at a lower-ranking IB school may score better
than another average student from a higher-ranking school, but the student from the
underachieving school is put at a disadvantage when it comes to aggregation. It should be

highlighted that for English language learners worldwide, these frameworks are primarily
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built from instructors' and moderators' practices and viewpoints, with students' comments
p p

on the internal assessment being neglected.

2.5 Prior Empirical Studies on the Viewpoints of Students and Teachers

From students’ and teachers’ perspectives, academic integrity and other crucial factors
affecting student success have also been covered in previous studies on the International
Baccalaureate Primary Years Programme (Bahn, 2022), Middle Years Programme (Storz
& Hoffman, 2018), and Diploma Programme (Burbidge & Hamer, 2020; Culross & Tarver,
2011). As an illustration, Taylor and Porath (2006) stated that graduates spoke highly of
the IB curriculum. The IB graduates believed that the extensive curriculum they were
exposed to and the time management and critical thinking abilities they acquired were well
worth the additional work needed to obtain an IB diploma. Additionally, students believed
that their IB experience had prepared them adequately for university study. However, in
addition to highlighting the IB DP's key components that are thought to affect student
success, this thesis also provides a summary of how the research agenda developed,
including how each study in the series led to new inquiries about the IB DP and how what
started as a microstudy within a single school evolved into an analysis of the IB DP in a

wider context (Culross & Tarver, 2011).

Walker et al. (2016) helpfully demonstrated strong measurement reliability and construct

validity in addition to content validity from investigations and cross-validation with various
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populations. Researchers think that the creation of the IB Learner Profile questionnaire
(IBLPQ) will support educators interested in examining the connection between student
outcomes and the Learner Profile in the Asia-Pacific region, which is home to an increasing
number of IB schools. Researchers expect the IBLPQ to become a crucial first resource for
a variety of stakeholders, which is significant given the current lack of systematically
created and proven survey tools to measure the Learner Profile. Additionally, Burbidge and
Hamer (2020) validly noted that a large portion of the existing research on academic
integrity involves student questionnaires. In their study, survey responses from students,
teachers, and school administrators were compared from institutions in 76 different nations.
The surveys asked them about their knowledge about, attitudes toward, and perceptions of
academic honesty as well as their experiences in school. According to the findings,
academic integrity is mostly taught to students in the classroom. However, it appears that
there is a dearth of material that discusses the validity and fairness of the internal
assessment within the context of the International Baccalaureate Diploma Programme from

students’ and teachers’ perspectives.

2.6 Research Questions

The discussion above enables the development of a fictitious set of variables that may be
significant to UWC China students and faculty, and which may have prompted the concerns
that were raised with the validity and fairness issues of IB DP mathematics internal

assessment. The following key research questions are, therefore, to be considered:
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1. To what extent is the internal assessment valid and fair in the IB DP mathematics
assessment? What are the relationships between IA scores and scores from the
mathematics exam, the English writing assessment, and other IB subject exams such as

the science subject exams in 20227

2. What are the students’ perspectives on the DP mathematics IA? How did the students

perceive the validity and fairness of the DP mathematics internal assessment in 20227

3. How did the teachers understand the validity and fairness of the IB DP Mathematics

internal assessment?

The next chapter explains the methodology that was used to answer the research questions.
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Chapter 3: Methodology

3.1 Research Aim

The study investigates the construct validity and fairness of IB DP mathematics internal
assessment. To address the three research questions in this study, an explanatory mixed-

methods research design was used (Hanson et al., 2005).

The quantitative approach was used in this procedure to examine the construct validity of
the internal assessment in relation to the assessments from the mock exams and other DP
courses. The fairness of the IB DP mathematics internal assessment was further examined
using the qualitative technique from the perspectives of students and teachers. The
qualitative data sought to provide different perspectives and answers to pertinent research
questions, whereas quantitative data cannot elaborate (Creswell & Creswell, 2018). The
aim of investigating these connections was to better understand the mathematics TA from
the perspectives of UWC students and teachers, including their perceptions on how the
mathematical IA is constructed, and the extent to which the mathematics IA measures the
students' fundamental abilities in line with the IB assessment goals (IBO, 2019a).
Additionally, the validity of the mathematics IA was investigated to determine whether it
was fair for students who were learning English as a second language. Due to the COVID-
19 pandemic in China, the DP May external assessments were cancelled in 2022. Instead,
the validity of the DP mathematics courses was investigated using the results of the March

mock examinations.

31



3.2 Research Design

3.2.1 Overall Design.

The research was conducted at an international school that offers the IB DP using a mixed-
methods approach with an exploratory sequential design. Johnson and Onwuegbuzie
(2004) helpfully found that a "mixed-methods research" study is one that combines
quantitative and qualitative research methodologies, methods, approaches, concepts, and
terminology. In terms of philosophy, mixed-methods research applies a pragmatic
approach and philosophical system. Its method of investigation involves the use of
induction, deduction, and abduction (De Waal, 2001). A study using mixed methods
combines quantitative and qualitative research techniques (Gay et al., 2006). The provided
study can be carried out using a variety of methods, but in order to choose the best approach,
it is typically best to focus on only one kind of study. The value of mixing qualitative and
quantitative research approaches in one study has been hotly contested since the 1960s
(Creswell & Creswell, 2018; Curlette, 2006; Tashakkori & Teddlie, 1998; Thomas, 2003).
Creswell and Creswell (2018) helpfully found that methods are strategies for data
collection and analysis, such as a quantitative standardized instrument or a qualitative

theme analysis of text data (Hanson et al., 2005).

Jackson (2017) suitably found that the advantage of using a mixed-methods study is that
combining the two methods improves comprehension of the research findings. For instance,
some of the remarks given by the students in their open-ended qualitative responses can be
used to further clarify quantitative data. Using this method, a researcher can generalize

from quantitative data and make analysed and enhanced generalizations further through
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open-ended questions through qualitative responses. The technique also examined data

showing discrepancies and even conflicts between multiple data sets (Lee & Greene, 2007).

In this thesis, the intention of the study's qualitative phase was to delve deeper into the
drivers of students' and teachers' opinions on DP mathematics IA coursework, while in the
quantitative phase there was an attempt to identify patterns in the student data connected
to mathematics [A scores. Therefore, despite the fact that the qualitative phase of the study
was given greater attention because of its more thorough analysis of the reasons for
students' and teachers' opinions about mathematics 1A, the quantitative phase of the study
nevertheless responded to findings from the qualitative phase with comprehensive and
practical foundations. Both quantitative and qualitative analysis can be used to answer the
research questions. The COVID-19 pandemic was at its worst in April 2022, therefore the
data for this study were gathered in stages. The qualitative data were first obtained and then
analysed; the quantitative data were only gathered after the IB released the students' subject
and component results in July. The results of the quantitative phase were used to enhance
the qualitative phase. Both qualitative and quantitative approaches are combined to

construct the discussion chapter for the thesis.
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3.2.2 Quantitative Research Method.

The philosophical stance of natural scientists is known as "positivism", which is
characterized as a mode of inquiry based on realist ontology by Morcol (2001). Gill and
Johnson (2010) point out that positivists view social reality as an element that exists outside
of people and is wholly unrelated to people in their social networks. Researchers and
academics who focus on maintaining an objective perspective by using logical justification
and scientific methods frequently use the positivist approach (Hughes & Sharrock, 2016).
Therefore, positivists contend that empirical data and observable facts should be employed
in research to draw generalizations that are comparable to laws in order to maintain the

precision and clarity of knowledge (Saunders et al., 2009).

Seale (1999) convincingly argues that when it comes to the analysis of particular subjects,
positivists aim to use statistical measurements, value neutrality, and quantitative aspects in
their research. Collis and Hussey (2009) helpfully corroborated Seale’s findings in another
study by proving that positivism is typically associated with quantitative research
techniques when it comes to data analysis. Researchers that adhere to positivism frequently
present testable questions and hypotheses. This method typically involves comparing
variables or correlations to identify causal linkages. Burrell and Morgan (2016) validly
proved that positivism focuses on identity and relationship patterns in order to anticipate

the future and create scientific rules.
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3.2.3 Qualitative Research Method.

Contradictory theories pertaining to the philosophy of "positivism" can be found in the
interpretivism school of thought. As a result, every philosophical viewpoint takes a
completely distinct stance whilst doing investigations and research. Myers (2015) validly
proved that social constructs are the only ways for research to have access to reality. The
reality is also said to be socially dependent on things like common connotations, languages,
and cultures. Similarly to this, Grix (2010) helpfully found that interpretivism-based

researchers think that human interactions shape the world.

Guba and Lincoln (1994) assert that interpretivist scholars frequently hold to a relativist
ontology. Denzin and Lincoln (2011) helpfully corroborated Guba’s findings in another
study by proving that positivism is constrained and subjective, therefore different people
experience it in different ways. Additionally, when it comes to ideas, interpretivism alludes
to subjectivist epistemological viewpoints. Levers (2013) convincingly argues that
interpretations from specific persons should therefore be given a lot of weight. Likewise,
interpretivist researchers believe in a diversity of truths that conflict with one reality,
including universalism. As a result, Saunders et al. (2009) usefully claimed that researchers
frequently object to generalizations like laws. Creswell (2003) applicably argues that
interpretivists typically seek to develop new ideas based on information from qualitative

research.

Finally, positivists commonly use statistical analysis and quantitative observations in their
research. Some scholars point out that the empiricist viewpoint refers to human knowledge

derived from considerable experience, which largely supports positivism referring to
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Collins (2010). In contrast to positivists, interpretivist researchers focus primarily on the
qualitative research approach, with a focus on both human experiences and cultural objects.
Furthermore, positivists are committed to including their justifications in every step of the

learning process.

The positivist concept serves as the foundation for this study, which will combine a
qualitative and quantitative analytical method. Correlational analysis will be used by the

researcher to evaluate a variety of hypotheses and provide answers to research questions.

3.3 Sampling and Participants

Participants comprised 12th-grade IB students (54.7% female) and subject teachers from
an IB school in China who took part in the study. In phase one, a total of 18 interviewees,
consisting of 13 students and five teachers, participated in the interviews. Thirty-six
students participated in the online survey (see Table 2). In phase two, 135 students signed
the consent forms and agreed to share their test results, including IB subjects, and
component scores were obtained and analysed for this research's quantitative analysis at
United World College Changshu China. This institution was selected because the
researcher was one of the teachers at UWC China. The fact that UWCs accept students
from a variety of backgrounds and experiences was a major factor in my decision to select
this school. In China, diversity includes variations in ethnic groups and nations, socio-
economic backgrounds, and cultures. The majority of the pupils have travelled abroad to

English-speaking nations. Changshu was where the school was situated. Although the
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school offers needs-based scholarships to pupils from underprivileged homes, the tuition
for two IB DP years cost between USD110,000 and USD120,000. The majority of the
students chosen by national committees — more than 80% — receive full or partial

scholarships.

However, 135 targeted DP Year 2 pupils could have completed the online survey that was
originally scheduled. Due to the COVID-19 epidemic, China went into a prolonged state
of "lockdown" in February 2022. From that time until May 2022, UWC Changshu China
continuously practised closed-loop management. After receiving notification from the IB
that all schools in East China would follow the non-examination protocol for May 2022,
DP2 pupils were promptly instructed to vacate the premises in April 2022. Because of this,
it was challenging to survey DP2 students online when they were not on campus. Due to
this "early graduation", only 36 survey respondents (26% of the overall DP2 student body)

responded to the online survey.

3.3.1 Participants' Characteristics.

Among the participants, 99% were Chinese citizens due to the zero-COVID policy that was
put in place in China (Normile, 2021), and international students were not given a visa to
attend UWC Changshu China between 2021 and 2022. Within the sample, 99% of
individuals identified as Chinese citizens, 2% as Chinese Americans, and one as an

overseas student. Table 2 displays the participant characteristics broken down by gender.
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Table 2
Participant Characteristics by Gender at United World College, China

Gender Male Female Total
Year

DP Year 2 61 74 135
Survey participants 16 20 36
Interview participants 8 10 18

The participant characteristics for the various levels and subjects of DP mathematics
courses are summarized in Table 3. The mathematics classes these students were enrolled
in had two modules: Analysis and Approaches (AA) and Application and Interpretation
(AI). Students who select AA find it easy to manipulate algebraic formulas and enjoy
spotting patterns and comprehending how to generalize these patterns mathematically. Al,
in contrast, focuses more on applying mathematics to real-world situations and addressing
real-world problems (IBO, 2019a, 2019b). Participants were split between the two groups,
with 40% enrolling in the standard-level mathematics course and 60% in the higher-level
course. Higher-level mathematics candidates possess more fundamental algebraic skills,
enjoy working on problems for extended periods of time, and find delight in solving
difficult problems in either pure mathematics or contexts that are relevant to their daily

lives (David, 2007).
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Table 3

Participant Characteristics by Level and Subject

Mathematics IA Coursework Standard Level Higher Level
Analysis and Approaches 30 64
Application and Interpretation 24 17

Teachers of mathematics were invited to take part in the semi-structured interviews. The
maths teachers were colleagues of the researcher, but the difficulty was that teachers had
heavy workloads at school and frequently put in far more time than was required to ensure
the success of their students. Along with the demanding work hours at UWC, in-depth
interviews were performed with five teachers who agreed to participate in the interviews.
One limitation of the results may be that those five interviews cannot fully capture all the
teachers' perspectives at UWCs. Being an insider, it was important to schedule and manage
time for both teachers and students, as well as to get along well with colleagues. As a result,

this thesis was written in appreciation of their vast contributions as my interviewees.

3.4 Instruments

An online survey, semi-structured interviews, and statistical analysis of students' subject
and component results in various IB subjects were the instruments used in the study. The
online survey investigated the students' perspectives on assessment criteria with an
evaluation of the validity of mathematics IA. To better answer the research questions, the

interview explored how the mathematics IA has affected the validity and fairness of the
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IBDP mathematics assessments. Students and teachers were questioned about how they
perceived the mathematics IA and whether they thought it was consistent with mathematics
exams and other IB disciplines like science under the IB DP coursework. Teachers were
also questioned about obstacles they may have faced in promoting internal assessment

more effectively in their lessons.

3.4.1 Survey.

A survey provides the advantages of standardized and open responses from a large sample
or population to a variety of topics (Cohen et al., 2018). An online self-assessment survey
(see Appendix 3) was given to students in order to elicit their evaluations of their academic
development and achievement in the mathematics [A exam in the last semester of DP Year
2 in 2022. The online survey includes 11 questions of a multiple-choice and Likert-scale

type on a five-point scale and one open-ended question at the end of the study.

In the first section of the survey, students were asked to rate various aspects of their
demographics and performance on a five-point scale, including their age and gender,
English language proficiency, opinions on the IA's criteria, and their self-evaluated
academic performance in accordance with the criteria. The second portion of the survey
asked students to respond using a Likert scale and describe the extent to which the
assessments for other subjects overlapped with the IA for mathematics in their academic
work. The subsequent questions asked for students' perspectives on the extent to which the

maths [A was graded fairly via an English written task to demonstrate mathematical skills
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as English learners at UWC. Students could write about their views on whether the design
of the TA is a good assessment to evaluate their mathematics ability and areas to improve.
In total, 36 students responded to the online survey because of the COVID-19 pandemic

and school restrictions.

3.4.2 Semi-structured Interview.

The method used was a semi-structured interview since it gave participants the chance to
explore conversational subjects and ask follow-up questions (Brinkmann & Kvale, 2015).
The main purpose of the semi-structured interview was to investigate teachers’ and students’
in-depth comprehension and interpretation of the validity and fairness of the mathematics
internal assessment. Some of the one-to-one interviews with students were conducted

online via Zoom due to school closure.

The literature review in Chapter 2 served as the foundation for the development of the
semi-structured interview protocols. All interview questions were developed to investigate
the validity and fairness of the [A assessment, particularly how well the mathematics 1A
fits for assessment purposes and how much other IB subjects' skills overlapped with those
of mathematics. Leading questions that might force an interviewee’s answer in the

interview questions were avoided.
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3.4.3 Mathematics Internal Assessment and Mock Examination Scores.

The data from the results of the mathematics internal assessment and mock examinations
make up the quantitative portion of the research in this thesis. Scores from mock exams
and internal assessments were gathered from academic departments at UWC China. To
investigate the construct validity of the mathematics A coursework, the scores for the IB

science- and English-related courses were also gathered.

3.5 Pilot

A comprehensive pilot test was carried out before the data collection phase. It is reported
by Cohen et al. (2018) that pilot testing contributes to improving the questionnaire to ensure
accuracy without instructions from the researcher. It assists in avoiding potential issues
when conducting data analysis following the collection of the questionnaire. In this thesis,
Internet surveys and interviews were piloted by IB graduates I taught previously. I
contacted them personally via the online platform Zoom. Three participants, aged over 18,
completed the pilot survey and interview, which took them about 30 minutes. Former IB
students who had successfully completed the Diploma Programme were asked for their
opinion on the interview questions for the prospective students. The interview questions
were revised to incorporate more specific questions that better addressed the study issues
based on feedback from three pilot participants. For instance, the pre-pilot version's first
question on the student interview schedule was overly general: “How do you find the

internal assessment course? Can you elaborate?” The question was changed to a more
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focused one in the post-pilot version based on pilot participant comments: “What skills

have you developed through the mathematics internal assessment?”

Interviews questions were revised according to pilot participants’ opinions and feedback.
One interview protocol was developed specifically for subject teachers, and the other one
was modified for Diploma Programme final-year students. Teachers were questioned in
interviews about their views on instruction and the degree to which the mathematics
internal assessment construct is applicable to the science assessment and the English
assessment. The ethical clearance in Appendix 4 was attached and received from the

University of Oxford (CUREC Approval).

3.6 Data Collection

Data collection was carried out at UWC Changshu China in the period 2021-2022.
Clearance was granted by Oxford University's Central University Research Ethics
Committee (CUREC). Thereafter, the principal of UWC China granted his approval for the
data collection at the end of February 2022. The parents of the students were contacted
through emails to obtain their permission with consent forms and informational pamphlets.
The consent forms were completed online by the end of March 2022. In the meantime, a
major proportion of student interviews were performed using the online platform Zoom.
Each interview took around 30 minutes and was audio-recorded. Immediately after the
interviews had been conducted, they were transcribed. I conducted more than five in-person

interviews with subject teachers at UWC China in May 2022. Based on the developing
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themes and significant findings for the teacher and student interviews, I analysed the
interviews to answer the research questions. Additionally, the recruitment process involved
sending out emails to 135 students after a presentation was delivered regarding the validity
and fairness of mathematics IA in a cohort meeting. The online survey was sent out by the
researcher. It would take approximately 15 minutes to complete. Meanwhile, all data
pertaining to the March IB mock examinations, including Papers 1, 2, and 3, were gathered.
So was the information regarding their internal assessment scores. The study's results were
analysed and discussed for the first draft of the dissertation by the end of July 2022 in

relation to earlier literature.

3.7 Data Analysis

Both quantitative and qualitative methods were used in the study. First, the qualitative
analysis involved conducting interviews to gather viewpoints from students and teachers.
Data were categorized and organized using the thematic framework in accordance with
important themes, concepts, and emerging categories (Ritchie et al., 2014). The themes
were chosen in accordance with the study questions as well as the labelling, sorting, and
synthesizing processes, which deepened understanding of the available evidence. As a
result, each research has a unique thematic framework made up of a number of major topics
that are further separated into associated components and aspects as seen from the
perspectives of the interviewees. Second, to ascertain the construct validity of the internal
mathematics assessment, quantitative data were analysed using bivariate correlations, and

analysis of variance (ANOVA) interpretation of student records from IB Diploma
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Programme Year 2 students in the 2021-2022 academic year (n = 135). The information
was made up of responses from the online survey, and that will be added to the results of
the students' test scores. The participants’ replies were tabulated, their frequencies were
calculated, and their statistical significance was evaluated using the Statistical Package for
the Social Sciences (SPSS) computer program. For use with various statistical techniques,
such as the examination of bivariate correlations and variance, data were converted to the
SPSS. The extent to which the construct of the mathematics IA has been applicable to
mathematics examinations, English examinations, and science examinations was
determined by the Pearson correlations between the internal assessments and mock

examinations produced by the SPSS software.

3.8 Ethical Considerations

Cohen et al. (2014) valuably found that ethical issues are widely recognized in research
and may be found "in the expanding relevant literature and regulatory codes created by
multiple organizations" (p. 75). Similarly, Kumar (2011) helpfully contends that most
professions are bound by a code of conduct that governs how research must be conducted.
The research participants are present in both qualitative and quantitative research. It is
necessary to look at the ethical concerns in relation to them. This study follows the British

Economic and Social Research Council's (ESRC) guidelines for ethical research.

A research proposal was submitted to the CUREC of the University of Oxford, and formal

application approval for this research to proceed is attached in Appendix 4. I have gained
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approval from the principal of UWC Changshu China. A total of 135 participants agreed
to sign the consent forms and the parents of participants who had consented to participate
received the consent forms and information sheets through emails (see Appendices 5 and
6). The information sheet covered the study's purposes and rationale, research questions,
data collection techniques, intended uses for the data, and confidentiality policies. Only
people who received and signed the consent forms indicated their willingness to take part,
and they were allowed to do so. Participants were kept anonymous throughout the research
procedure, and only the researcher and supervisor had access to the raw data obtained. The
researcher emphasized before the data collection that participants could withdraw and have
their data excluded whenever they felt anxious, uncomfortable, or embarrassed and no

longer wanted to participate.
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Chapter 4: Findings

4.1 To what extent is the internal assessment valid and fair in the DP
mathematics assessment? What are the relationships between IA scores
and scores from the mathematics exam, the English writing assessment,
or other IB subject exams such as science subject exams in 2022?

Statistical analysis was performed to investigate students’ performance in the DP
mathematics internal assessment. The sample included 54 standard-level students and 81
higher-level students from two different subjects: mathematics Analysis and Approaches
(AA) and mathematics Applications and Interpretation (Al) (see Table 4). The overall total
score for mathematics IA is 20 points. Mathematics IA scores ranged from 7 to 17 for

students at the standard level and from 3 to 18 for students at the higher level.

Table 4
DP Year 2 Students’ IA Scores by Level and Subject in 2022

Mathematics IA Coursework n M SD
Analysis and Approaches Standard Level 30 11.67 2.454
