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Abstract

Diagnostic testing is considered as an important device that can be used by educators to
identify students' strong and weak points in Mathematics subjects as it is often used as a
preliminary evaluation of basic Mathematics skills of students. Educators must be able to
detect the students' mathematical capacity earlier before delivering new content to them.
This article purposes are to identify the achievement of pre-university students in
Mathematics diagnostic test and Mathematics final assessment based on their gender, the
differences between the gender of the students with their achievement in Mathematics
diagnostic test, and the correlation between the students' Mathematics diagnostic test and
their achievement in pre-university Mathematics final assessment. The findings
demonstrated that students of both genders, who accomplished good results in their
Mathematics diagnostic test, did similarly good in their final assessment. Also, students who
carried out badly in their Mathematics diagnostic test did poorly in their final assessment.
From this diagnostic result, it facilitates the educator to provide the students with the best
teaching method and material required.

Keywords: Diagnostic Test, Final Assessment, Gender, Mathematics, Pre-University

Introduction

Mathematics mastery plays a vital role alongside the present focus of Science, Technology,
Engineering and Mathematics (STEM) education as competence in mathematics will
significantly supplement the processes of learning and mastery of various fields of Science
that include Biotechnology, Engineering, and Physics. It has also been supported by Otung
(2001) who claimed that Mathematics is a crucial instrument in engineering as models that
employ mathematical parameters and applicable laws for engineering structure and system
analysis and design. Moreover, the way toward creating equations in Science involves
Mathematics too in deciding the estimation of unknown parameters and geometry
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concerning property derivation, estimation, just as the association of points, angles, figures,
and lines in space (Swaranjit, 2015).

Mathematics is vital in higher education as the application of mathematical concepts
is necessary for the pedagogy of most of the courses. Moreover, it has been reported that
Mathematics mastery serves as a significant indicator of students' general academic
accomplishments at the university (Tang et al., 2009). Moreover, the achievement of many
first-year undergraduates was hindered mainly due to their inadequacy of confidence and
capability in Mathematics (Gillard et al., 2010). Therefore, it can be deduced that a firm grasp
and foundation in Mathematics are crucial for university students, especially the first years,
as it will assist them to excel in studies.

Arise in student enrolment at higher education institutions has been recorded for the
past few years in many countries, including Malaysia. Although this increment is a positive
phenomenon, it has simultaneously posed a challenge for many lecturers. The variation which
occurs within each cohort of students can be attributed to the increased accessibility to
university education as well as the different range of curricula and syllabi used at school
(Batchelor, 2004). Before teaching new contents in the course, educators need to formulate
relevant techniques to identify their students' mathematical aptitude at an early stage so that
the discrepancies in students' educational backgrounds can be addressed effectively. Also,
students who face difficulties in Mathematics can be assisted through early recognition of
limitations in their mathematical skills, such that intervention or remedial instruction can be
conducted by educators to ensure a smooth learning process in the course. Diagnostic testing
is one of the devices that is employed by educators to accommodate this situation.

This paper describes a study carried out by a local public university which mainly
utilised a Mathematics course at the foundation level to analyse the connection between the
students' results in the Mathematical diagnostic test and their achievement in the final
assessment. As such, this paper lists the objectives by identifying the student's performance
for Mathematics diagnostic test and pre-university final Mathematics assessment based on
their gender, the difference between student's gender and their achievement in Mathematics
diagnostic test, and the connection between student's Mathematics diagnostic test and their
results in pre-university Mathematics final assessment.

What is Mathematics diagnostic testing?

"Diagnosis" as a term that refers to a thorough analysis of a subject to ascertain its nature,
and this term is typically used in the medical field (Carpenito-Moyet, 2007). Nevertheless,
according to Ketterlin-Geller and Yovanoff (2009), diagnosis is described in education based
on an instructional approach in which details regarding students' proficiency of related
existing skills and knowledge in the domain, in addition to misconceptions or preconceptions
of the contents are provided using assessment. Thus, it is also implied that diagnostic test acts
as an assessment mainly dedicated to recognising both strong and weak points of students in
any courses or subjects (Zhao, 2013).

Furthermore, a diagnostic test is an immediate impact on the alleged decline in the

students' mathematical skills and knowledge concerning the mathematical prerequisites of
their university programmes (Appleby et al., 2000). Moreover, Learning and Teaching Support
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Network (LTSN) Maths TEAM (2003) has reported that diagnostic assessments involving
intelligent diagnostic systems or computer-generated multiple-choice questions and a simple
paper-based test are typically used during the first few weeks at the start of the semester or
in the induction week.

Advantages of Applying Diagnostic Analyses in Mathematics

Through the help of diagnostic analyses, students' needs, and activities can be
considered by the universities when designing the instructional approaches to Mathematics
pedagogy. Additionally, the results of diagnostic assessments can be advantageous to subject
lecturers since they can immediately identify the overall competency of a cohort of students
regarding their basic mathematical skills. It also serves as an instrument that effectively
provides the information of disparities in the type or level of knowledge that an individual
student should already acquire, as well as performing the relevant remedial intervention
(Sheridan, 2012; Andronnikova, 2014).

Students' competency in mathematical areas such as algebra and arithmetic has been
improved through diagnostic evaluations (Sheridan, 2012). Another study has also discovered
that students' grades in the California Standards Test (CST) Mathematics test was enhanced
by the Mathematics Diagnostic Testing Project (MDTP) (Betts et al., 2011). Also, by inspecting
the impact of diagnostic evaluation on a first-year Mathematics course, Carmody, Godfrey,
and Wood (2012) determined a constructive relationship between the Mathematics
diagnostic evaluation and students' achievements in their final assessment. Additionally,
recent research also demonstrated similar findings when the students' Mathematics
diagnostic test was compared to their final examination at the foundation level (Tan et al.,
2017). Batchelor (2004) has also reported that a diagnostic test can deliver a quick evaluation
of the knowledge base in addition to prompt support in Mathematics for both educators and
students.

Methodology

This research adopted the inquisition technique to gather data in an attempt to discover the
gender differences between students' Mathematics diagnostic test with their performance in
the pre-university Mathematics subject. The participants were selected at random from
students who enrolled at a public university at a pre-university programme. Five hundred
(N = 500) students had been chosen to be the participants with two hundred and fifty male
and female each.

In this exploration, data were driven from a Mathematic diagnostic test and students'
final assessment in Mathematics subject, which functioned as the research instruments. It is
worth noticing that for the purpose of ensuring the students' readiness and existing
knowledge regarding the foundation Mathematics courses offered by the local university, the
diagnostic test was structured by the foundation programme educators themselves. The test
consisted of eight calculation questions concerning the basic mathematical concepts like
calculus and algebra (differentiation and integration). Students' demographic details,
including gender and results of Mathematics and Additional Mathematics in Sijil Pelajaran
Malaysia (SPM), were also collected.
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The research took place during the length of one semester of pre-university studies in
2 phases. At the start of semester 1, students were presented with the Mathematics
diagnostic test and must complete the testin an hour. It must be highlighted that the outcome
of the diagnostic test was not used in any way to influence the pedagogic structure of the pre-
university Mathematics subject. This step was taken to preserve fair and equal treatment
towards all students about their learning experience.

In the second phase, the students' final assessment results in the Mathematics subject
were obtained at the end of the semester. To assess the data gathered by the Mathematics
diagnostic test and pre-university Mathematics final assessment results, the Statistical
Package for the Social Science (SPSS) adaptation 23.0 programming was utilised. Meanwhile,
to assess the students' demographic data, descriptive statistics were utilised. Inferential
statistics applying Pearson Moment correlation was used to find the connection between
students' Mathematics diagnostic test and their Mathematics' accomplishment at the
foundation level.

Results and Discussion

In analysing the data, the students' demographic information, for example, their gender, their
SPM results for Mathematics and Additional Mathematics, their achievements in
Mathematics diagnostic test and their pre-university final assessment results, the prevalence
of gender differences in Mathematics diagnostic test, including the connection between the
students' Mathematics diagnostic test and pre-university Mathematics assessment for both
genders. In order to ascertain the students' achievements in their Mathematics diagnostic
test and pre-university Mathematics final assessment, descriptive analysis was conducted.
Meanwhile, the integration of statistical analysis into the inferential statistics was done to
uncover the relationships and trends among the research variables according to the
developed hypotheses.

Table 1l Students' SPM Mathematics results

Male Female
Number (N) Percentage (%) Number (N) Percentage (%)
A+ 120 48.0 120 48.0
A 119 47.6 125 50.0
A- 11 4.4 4 1.6
B - - 1 0.4
TOTAL 250 100.0 250 100.0

Table 1 displays students' SPM Mathematics results according to gender. A total of five
hundred (N = 500) students were selected, in which they were equally divided to represent
male and female. Table 1 further depicts that a majority of the respondents obtained A+ and
A in their SPM Mathematics results with 95.6% and 98% in total respectively for male and
female. Only 4.4% got A- for males. Meanwhile, for females, only 1.6% obtained A- and 0.4%
received B.
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Table 2  Students' SPM Additional Mathematics results

Male Female
Number (N) Percentage (%) Number (N) Percentage (%)

A+ 19 7.6 10 4.0

A 45 18.0 50 20.0

A- 45 18.0 44 17.6

B+ 60 24.0 81 32.4

B 49 19.6 48 19.2

C+ 29 11.6 17 6.8

C 3 1.2 - -
TOTAL 250 100.0 250 100.0

Table 2 displays students' SPM Additional Mathematics results according to gender. The table
exhibits that male and female students mainly achieved B+ with 24% and 32.4% accordingly.
For male, the results are as follows, 7.6% obtained A+, 18% got A, 18% obtained A-, 19.6%
obtained B, 11.6% received C+ and 1.2% obtained C. For female, the results are 4.0% got A+,
20% obtained A, 17.6% obtained A-, 19.2% obtained B and 6.8% obtained C+. The next
section discusses the results obtained in conjunction with the objectives outlined in this study.

Objective 1: Identifying students' performance for Mathematics diagnostic test and Pre-
University Mathematics final assessment according to gender.

Table 3 The mean and standard deviation of Mathematics diagnostic test based on gender

Mean Standard Deviation N
Mathematics Diagnostic Male 78.93 12.318 250
Test Female 81.89 11.216 250
Total 500

Table4 The mean and standard deviation of Pre-University Mathematics final assessment
based on gender

Mean Standard Deviation N
Pre-University Male 67.48 15.001 250
Mathematics Final Female 75.72 11.190 250
assessment
Total 500

Table 3 and 4 display the mean and standard deviation for Mathematics diagnostic test and
Pre-University Mathematics final assessment according to the students' gender. For
Mathematics diagnostic test, female results are higher than the male with mean value
81.89 for female 78.93 for male. As well as Pre-University Mathematics final assessment,
female scored higher compared to male with mean value 75.72 and 67.48 respectively.
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Objective 2: The difference between students' gender and their performance in Mathematics
diagnostic test.

Table 5 Gender differences in Mathematics diagnostic test

N Mean s.d t df Sig
Mathematic Diagnostic test -2.805 498 0.05
Male 250 78.93 12.318
Female 250 81.89 11.216
Total 500

Table 5 presents the independent sample t-test based on the different gender achievement
of the Mathematics diagnostic test. Based on the table, there is a significant difference
between the gender for diagnostic test results (t = —2.805,p < 0.05). The result shows that
the students' achievement in the diagnostic test is affected by their gender too.

Objective 3: The relationship between student's Mathematics diagnostic test and their
performance in Pre-University Mathematics final assessment.

Table 6 Correlation between students' Mathematics diagnostic test and Pre-University
Mathematics final assessment for male

Mathematics

N ) .
Diagnostic test
1 * %k
Pre-University Mathematics final Pearson correlation 443
assessment (male) Sig (2-tailed) 0.00
N 250

**Correlation is significant at the 0.01 level (2-tailed)

Table 7 Correlation between students' Mathematics diagnostic test and Pre-University
Mathematics final assessment for female

Mathematics

N . .
Diagnostic test
P lati 295%*
Pre-University Mathematics final earson correlation 95
assessment (female) Sig (2-tailed) 0.00
N 250

**Correlation is significant at the 0.01 level (2-tailed)

The research continued with correlation analysis. Tables 6 and 7 present the relationships
between students' Mathematics diagnostic test and pre-university Mathematics final
assessment for both genders. Table 6 shows the correlation between male students.
Regarding the table, a positive correlation between students' Mathematics diagnostic test
and pre-university Mathematics final assessment was discovered with r = 0.443,p < 0.01.
A similar positive trend was found between students' Mathematics diagnostic test and pre-
university Mathematics final assessment among the females with, r = 0.295, p < 0.01.

From this study, the results showed that students will perform well in their

Mathematics final assessments if the performance of their diagnostic test also showed well.
Similarly, students who did not perform well in their diagnostic test got poor results in their
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final assessment. Overall, their performance in the study was affected by students' prior
knowledge in Mathematics. From the finding of the diagnostic test, students with an
inadequate basic understanding of Mathematics had difficulty coping with the new pre-
university level programme offered. Most of the curriculum for Mathematics in pre-university
level requires basic mathematical knowledge (modern Mathematics and Additional
Mathematics) in secondary schools as its requirement for the subject matter. From the
diagnostic test also, educators can distinguish the level of students' basic knowledge before
teaching them the new content. This study also benefits the educators to plan intervention
strategies in their teaching method to fit the current state of knowledge of their students in
the class. Diagnostic testing is a helpful instrument for educators in learning subjects like
Mathematics to detect the strength and weakness of the students. From this outcome,
educators will be able to see the potential use and benefits of diagnostic testing in teaching
and learning and utilise it at the start of every university course.

Conclusion

In conclusion, diagnostic testing is considered an excellent instrument that academicians can
utilise to determine students' strengths and weaknesses in the courses they take like
Mathematics. The research findings have shown that both male and female students who did
well in their diagnostic test also did the same in their Mathematics final assessments. The
results of the current research should be able to demonstrate the promising potential of
diagnostic testing in pedagogy, thus influencing educators to employ the test at the start of
university courses. For that matter, future work must infuse appropriate techniques in
determining numerous kinds of weaknesses that students may experience before undergoing
the pre-university Mathematics course. Additionally, other future work that can take into
account is to identified remedial intervention strategies to instil academic excellence among
students as a whole.
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