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Abstract: The purpose of this research is to examine the nature of the relationships between undergraduate education students’ previous experiences 
of maths and their achievement in statistics course. Thirty undergraduate students were conveniently sampled who were doing a course on research 
methods and statistics course. The study adopted the correlational research design. Data were collected through test set by specialist in statistics. 
Research has found that prior mathematics achievement is a critical factor in promoting student achievement in  statistics courses, and therefore explain  
a  generous  portion  of  the  variance  in  student learning and achievement. It was also noted that achievement varies with subject area of 
specialisation.  The relationship was much higher for those who specialize in mathematics and least on those who were specialising in chemistry.  From 
these findings above, the following recommendation was made; remedial teaching of basic mathematics is required for those who do not specialize in 
mathematics. 

  
Index Terms: mathematics achievement, mathematics background, statistics, statistics achievement  

———————————————————— 

 

1 INTRODUCTION   
Undergraduate students are required to successfully complete 
a research methods and statistics course to obtain a teaching 
qualification. The research methods and statistics course has 
two major components, which are the research methods 
component and the statistics section. This study will focus on 
the statistics section only as it is the one that is directly 
connected to mathematics. Statistics is the science of 
conducting studies to collect, organizes, summarize, analyse, 
and draw conclusions from data that requires simple 
mathematics and simple algebraic skills. The statistics 
component of the course covers basic theory and techniques 
for application of descriptive, data presentation   and 
inferential statistics in educational research designs.  
Descriptive statistics consists of the collection, organization, 
summarization and presentation of data. It involves measuring 
data using graphs, tables, and basic descriptions of numbers 
such as averages or means, standard deviations. Inferential 
statistics consists of generalizing from samples to populations, 
performing estimations and hypothesis tests, determining 
relationships among variables and predictions.   Inferential 
statistics involves making guesses (inferences) about a large 
group of data (population) from a small group of data 
(sample). Statistics draws drastically on mathematics for 
developing theory and methods; hence the significance of 
mathematics for statistical theory should not be taken without 
due consideration. In this study the undergraduate students’ 
secondary school mathematics syllabus consists of topics like 
probability and statistics.  The statistics component of the 
mathematics syllabus has the following topics, collection and 
classification of data, data representation, measure of central 
tendency and cumulative frequency. These topics are 
analogous to those in the section of descriptive statistics in the 
course outline of research methods and statistics course for 
the undergraduate students. With these topics in mind these 
students can easily relate their mathematics background to the 
study of statistics in the course research methods and 
statistics. It is therefore the purpose of this study to find out if 
there is any relationship between the undergraduate students’ 
previous mathematics achievement and their achievement in 

statistics as a component of the research methods and 
statistics course. At the university under study statistics and 
research methods are taught in series and are compulsory to 
all undergraduate students. The research methods and 
statistics course is assessed on the basis of the coursework 
and a final examination. Course work consists of an in-class 
test and two assignments.  The in-class test assesses the 
statistical concepts only. The course is not wide enough, but 
rather, of an introductory nature to enable students to learn 
how to use statistics as a tool to improve their educational 
research. However, many students enter the academic 
institution unprepared for the study of mathematics, or other 
subjects that require quantitative analysis, at university level, 
and pass rates in these courses are low [2].  [2] also argued 
that students entering educational disciplines often do not 
have a strong mathematics background and often dislike 
anything "mathematical". It is the same scenario with most 
students who are enrolled in teaching programmes that their 
academic achievement is shaky in such a way that they resort 
to teaching as their last option. The component of statistics is 
often equated to mathematics as it contains a lot of 
mathematical concepts, as indicated in [8] that students’ 
perceive statistics as a branch of mathematics and this 
adversely affect their learning experiences. It was noted 
that for education students, statistics may be linked to 
mathematics at first glimpse because it uses the same 
symbolic language as mathematics, and also because their 
prior courses in statistics, for example, in high school might 
have been taught as a part of the mathematics curriculum [7].  
The section of statistics in the secondary school mathematics 
curriculum   is taught as part of the mathematics, this might 
contribute to bad experiences in the learning of university 
statistics. Quantitative methods and statistics, emerged to be 
more difficult for education students to learn than other 
academic subjects, for example their major subject studies [7]. 
It is often assumed that the difficulties experienced in the 
learning of quantitative methods and statistics could reflect 
earlier bad experiences with learning of mathematics [7].  
Earlier achievement in mathematics correlated with 
statistics grade in university studies [2].  [10] defined prior 
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achievement as an exogenous variable where students 
who enter classes already possess attitudes toward 
statistics and learning that will impact their course 
performances.  The above views from different authors 
are important to  consider for the teaching and learning  
statistics because of its association  with  mathematics,  a  
subject  that  undergraduate  students  pursue  beyond 
compulsory  schooling. [5] revealed that students’ attitudes 
have its origin in the previous experience in the context of 
mathematics learning. [11] asked students to describe their 
feelings regarding mathematics and statistics courses, they 
noted  that most of the students attributed positive feelings to 
satisfying past achievement in mathematics and negative 
feelings to poor teaching coupled with poor mathematics  
achievement. Statistics examination achievement between 
students is positively related to preceding experience of 
mathematics [2]. According to [1] previous contributions of 
mathematics and statistics might disturb students’ 
achievement in statistics. Variations in prior knowledge have 
been shown to influence the quality of learning and student 
success in a significant manner [3]. [6] found that students 
who had a more rigorous sequence of mathematical courses 
did outperform their peers who had experienced a less 
rigorous sequence of mathematics courses. Students with 
stronger prior mathematics achievement usually opt for more 
difficult statistics courses and earned higher grades in those 
courses than students with weaker prior mathematics 
achievement. These findings suggest that a stronger 
mathematical background benefits students in university 
statistics. Students’ high school mathematics scores appeared 
to be the strongest predictor, supporting the inference that 
prior mathematics achievement is related to college statistics 
achievement [4].  [12]  examined  possible  causal  
relationships  among  students’  previous mathematics 
achievement  and their  achievement  in    introductory  
statistics  course;  they  found  that  previous  success was  
positively  correlated  to  statistics  achievement. [4] noted that  
mathematical background played the key role in achievement 
in introductory statistics course. [13]  noted  that  
undergraduate  science  students  are  reluctant  to  learn  
research  methods  and statistics.    They  specified   that  the 
reluctance  was as a result   of  anxiety  about  mathematics  
and  statistics, something the  vast majority  of  science  
education  students had left  behind  once  they  had  finished  
their  secondary  school mathematics. This could be the case 
with most of the undergraduate whose area of specialization is 
not mathematics. On the other hand, previous research has 
shown how students’ prior mathematics skills positively 
influence success and also how positive attitudes towards 
statistics appears to contribute to success in statistics 
courses[13]. In the literature above about statistics education, 
it is generally agreed that one important factor that contribute 
to statistics achievement is previous experience in 
mathematics. Mathematical background has a strong 
association with the affective responses to statistics, 
especially achievement in statistics course, rather than with 
the valuing of statistics.  
 
 
 
 
 
 

Objective of the study 
The objective of this study is to explore correlations 
between students’ previous mathematics achievement 
and their statistical achievement. In order to do this the 
following null hypotheses below was interrogated: 

 There is a statistically significant relationship 
between students’ previous achievement in 
mathematics and statistics achievement. 

 
Methodology 
The study adopted the correlation research design.  The 
correlation research strategy establishes that a relationship 
exists between two or more variables and to describe the 
nature of the relationship. This paper presents a correlation 
analysis of the students’ mathematical achievement. The data 
about secondary school mathematics achievement were 
obtained from the students’ ‘O’ level Zimbabwe Schools 
Examination Council (ZIMSEC) through self-report.  For  the 
undergraduate  students  this  was  the  compulsory ‘O’ level  
mathematics,  although  some   had ‘A’ level mathematics  
qualifications especially the few that were majoring in 
mathematics as a subject. The ‘O’ level examination is a 
national external examination, conducted by the ZIMSEC for 
students at the end of their Form 4.  It was based on the ‘O’ 
level mathematics syllabus and consisted of two papers 
(paper 1 and paper 11).  The content validity of the two papers 
was established by subject specialists and the subject team 
members of both ZIMSEC and the National Curriculum 
Development. These subjects expect confirmed that the 
examination items were in line with the syllabus content and 
were appropriate for the time allocation. The ‘O’ level grades 
were converted to the ranges that are normally used by the ‘O’ 
level markers. For each range the midpoint was calculated by 
adding the lower and upper boundaries and dividing by two. 
The individual midpoints were then correlated with the 
student’s statistics test mark. A test was administered to the 
students at the end of the semester. The test constituted fifty 
marks that were fairly distributed in the two key areas of 
statistics that is descriptive and inferential statistics.  To certify 
that the test measures what it purports to measure and is a 
true reflection of the statistics field, its content validity was 
tested by involving experts in the field of statistics and an 
external examiner, who were competent to judge whether the 
test reflects the content domain of the study. 
 

Participants 
The purposively sampled participants were science education 
undergraduate students enrolled in a research methods and 
statistics course during the mid- block semester of 2011.The 
sample of 30 undergraduate students comprised 20 (67%) 
males and 10 (33%) females.  All the participants were 
diploma holders who were upgrading their selves to degree 
level. 
 

Results and Discussion 
Correlation statistics was used to analyse the data. It was 
used to find the correlation between different areas of 
specialisation. 
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Table 1:  Student’s ‘O’ level grades/marks by subject specialization. N=30 

 

       

Grade 
Computer 
science 

Mathematics Geography Chemistry Biology Total 

A (70-100) 4 1 0 1 1 7 

B (60-69) 4 3 4 4 2 17 

C (50-59) 0 2 3 0 1 5 

Total 8 6 7 5 4 30 

       

 
Table 1 presents the students’ prior mathematics achievement at secondary school level. Table 1 shows all the students passed 
the ‘O’ level examination and 23% of the students had A grade. 
 

Table 2: student’s statistics grades/marks by subject specialization. N=30 
 

Grade 
Computer 
science 

Mathematics Geography Chemistry Biology Total 

1 (75-100) 1 2 1 1 0 5 

2.1 (65-74) 2 2 0 1 1 6 

2.2 (60-64) 1 0 1 0 0 2 

3 (50-59) 2 2 3 1 1 8 

F (0-49) 2 0 2 2 2 8 

Total 8 6 7 5 4 30 

 
Table 2 indicates that 27% failed the statistics test. All the subject areas of specialisation had 2 students who failed the statistics 
test except for mathematics that had a 100% pass rate. 
 
Table 3: Correlation between students’ previous mathematics achievement and statistics achievement with reference to subject 

specialization 
 

Subject of specialization                         N                R 
      Computer science                                   8               0.463 
      Mathematics                                            6              0.521 
      Geography                                              7               0.268 
      Chemistry                                                5             -0.518 
      Biology                                                    4              0.338 

 
Correlation between students’ previous mathematics 
achievement and statistics achievement for all students 
regardless of subject area was 0.071. The relationship 
between student achievement in mathematics and statistics 
achievement according their areas of subject specialisation is 
presented in Table 3. The table shows that there was a very 
weak negative relationship between students’ prior 
achievement and statistics achievement. However, there is a 
moderately positive relationship between students’ prior 
mathematics achievements and statistics achievement in each 
of the following areas of specialization: biology, geography 

and computer science. The findings of this study could not 
support the hypotheses, for example [12] about the direct 
relationship between students’ prior mathematics achievement 
and statistics achievement in all the subject areas except for 
mathematics. Analysis revealed that, among the five subject 
areas of specialisation, chemistry students were found to have 
a very low negative correlation between previous students’ 
mathematics achievement and statistics achievement at 
university level (r = - 0.518). The very weak correlation in 
chemistry may be due to the fact that they are not taking any 
mathematical and statistical courses in their areas of 
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specialisation. Furthermore,  mathematics is something the  
vast majority  of  science  education  students had left  behind  
once  they  had  finished  their  secondary  school 
mathematics as in [13]. As noted from Table 3  there is a 
relationship between mathematics students’ prior   
achievement in mathematics and statistics achievement is 
larger for mathematics majoring students (r=0.521). Possibly 
this could be due to the fact that these students is their area of 
specialization where their mathematics courses include 
statistics courses and this is supported by [6]. It might be 
owing to the idea that some of the concepts covered in 
statistics are also covered at ‘A’ level by some of the 
mathematics students, who did this subject at secondary 
school level. So them it is sought of revision and hence a 
positive correlation. 
 

Conclusion and recommendations 
A positive correlation was found between students’ previous 
achievement in mathematics and statistics achievement for 
mathematics students. In general the mathematics students 
have a greater lead when dealing with statistical courses; this 
could be due to the connection of the concepts taught in 
mathematics and statistics, unlike with other areas of 
specialization. Some remedial teaching of basic maths is 
required to improve students’ maths ability and improve their 
confidence in approaching the subject of statistics before the 
statistics curriculum begins. Maybe explicit information about 
the difference between statistics and mathematics would also 
help in the formation of more positive attitudes toward 
statistics at the beginning of the curriculum. The results 
would assist instructors to fine-tune their teaching 
methodologies to optimize the teaching and learning of 
statistics in the classroom.   
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