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Abstract:
We explored students’ experiences in postgraduate studies to investigate a set of
empirical results from multiple situations, as well as develop possible theories that
explain and predict how to select a relevant statistical test effectively. The participants
were graduate students in the various departments at the university of the Western
Cape (UWC). The findings demonstrate that the factors contributing to failure in the
application of statistical procedures application include difficulty in applying statistics
to real life problems, a lack of knowledge and non-familiarity with the items. The
results also reveal that the confusion as well as conflicting concepts in statistics
exacerbate the failure in statistical methods. This study provided important outcomes
that could be useful to researchers in the domain. Further, it could result in an
improved orientation of schemes and programmes related to statistics knowledge for
UWC and universities across the country. The recommendations could be made to
government authorities, planners and policymakers, some of whom already exist in
programmes initiated to address statistics education in South Africa and Africa at
large.
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1. Introduction
Although various studies on statistics education have been conducted worldwide

[1,2,3], many aspects of statistics learning in developing countries, such as South
Africa, have not been clarified, or explored [4]. This indicates that knowledge failure
in statistics is a serious educational learning issue for students all over the world. The
impact of the problem is more accentuated in developing countries, particularly in
Africa [5]. In South Africa, as in many African countries, the problem of statistics
learning is a major challenge for postgraduate students because of its complexity, the
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lack of data and the poor quality of existing data [6]. Another concern for researchers
and policy makers is the explanation for the failure of learning statistics, which
involves a statistical model that is difficult to implement because of the weaknesses of
existent data [7]. In addition to these difficulties, an important insufficiency of
scientific work, related to this issue in South Africa, has been identified [8]. The
consequences of knowledge failures in learning statistics have a dramatic effect on
society, economics and innovation [9]. Little empirical research exists for similar
initiatives in developing countries [3]. These facts, therefore, highlight the need for a
tertiary approach to the problem of knowledge failure in statistics education. This
situation has raised many questions, which motivated the initiation of this current
research. The principal research question is, therefore, “How can statistics learning
oriented policies at University of the Western Cape (UWC) in South Africa be
efficiently improved?” Many subsidiary questions are also raised; “What attempts
have been made, or actions already implemented, to reduce statistics learning
failure?” and “What are the current and future consequences of statistical procedures
application, if more attention is not paid to the problem?” The intention of this current
research is to examine the level of knowledge and skills of postgraduate students, in
applying appropriate statistical procedure in their studies.
Due to the progress made in statistical techniques over the years, involving

presenting students with new statistics tasks might also be problematic [10]. The lack
of statistical knowledge and practical experiences leads to anxiety among
postgraduate students in their academic research [11]. Students still encounter
difficulties in identifying the extent to which statistical procedure is appropriate to
answer research questions, or to evaluate a variety of misconceptions, when applying
real world problems [12]. There is a lack of an effective approach for students to
follow, in order for them to gain a better understanding and interpretation of statistical
procedures [13]. Therefore, the poor performance of students is differentially
distributed among ethnic groups, and according to student status [2]. Urgent action is
needed to address this specific problem for solutions, as the number of students with
inadequate knowledge in statistics could increase dramatically. The development of a
practical approach for post-graduate students to have a better understanding of
applying statistical procedures effectively, adds to the significance of this current
study.
To contribute to the body of knowledge on statistics learning issues, we have set as

the main objective, the provision of statistical information on the causes of statistics
procedures failure at university level, for a better orientation of related programmes.
The aims are, specifically, to investigate a set of empirical results from multiple
situations, as well as develop possible theories that explain and predict how
postgraduate students choose a relevant statistical test.

2. Data and Methodology
All students enrolled in postgraduate programmes were eligible to participate in this

research project. The qualitative method combines a predetermined set of open-ended
questions, as well as several statistical tasks, formulated ahead of time. The semi-
structured interview starts out with more general questions, followed by prepared
questions, and ends with questions that emerged during the interviews [14,15]. The
selection method was purposive sampling, as the participants were available to
provide easy access to special perspectives, as well as experiences that could facilitate
a better understanding of the phenomenon under study. We met the prospective
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participants individually, and requested their voluntary participation in the qualitative
phase interviews. Furthermore, the researcher arranged individual meetings for the
participants in safe, suitable, comfortable venues. Initially, the researcher made
introductory small talk and revisited all the ethical considerations, before handing the
participant the qualitative questionnaire of tasks (statistical test items) to complete.
Initially, 7 students were purposively selected from different departments at UWC.
Regrettably, two students withdrew from the study during the interview sessions as
they found the tasks (statistical test items) beyond their ability and knowledge to
accomplish.
We conducted one-to-one, semi-structured interviews with each participant

prepared in advance. After the questionnaire of tasks was completed, we asked several
analytical questions, such as “How did you decide?”; “Which information in the item
notified or oriented you to that choice?”; “What will the test tell you?” The responses
were transcribed and reported in categories or themes. Data was saturated when the
researcher could no longer gather any new information, extract any new categories, or
assign new inputs into new categories, from the data [16]. Ultimately, the data were
captured in one file (qualitative data). Furthermore, we explore these participant
experiences, as much as possible, focusing on their personal perspectives, experiences
and understandings of the application of statistical procedures in their academic work.
The effectiveness of semi-structured interviews depends on the communication skills
of the interviewer [17]. Interpersonal skills help to establish humour, humility,
relations and trust, expected to be present between the participants [18].
We arranged to meet them to meet during their break period, so as not to interrupt

their academic programme. Participation in this phase of the research was voluntary,
no incentives were offered, and there was no penalty for not participating or
withdrawing during the interviews. In addition, for this qualitative phase, the same
ethical considerations were adhered to, as per the quantitative phase. We deviated
from the norm of interviews by preparing a questionnaire, with tasks and statistical
test items, for the participants to complete/perform/select. The participants completed
the questionnaire/tasks in 3 hours. We evaluated their responses, following their
choice of statistical tests, applied in the different items of the questionnaire.
Thereafter, the participants responded to detailed questions regarding the
questionnaire/tasks, which lasted approximately 10 to 12 minutes. All records were
transcribed and monitored for UWC. We ensured that all ethical requirements
(informed consent, anonymity, privacy) were maintained for the qualitative phase.
Information letters regarding the study were again relayed to the participants, via
email. In addition, separate information letters, regarding the purpose of the study,
were distributed to the lecturers, staff members of related departments, peer students
and all the participants. Informed consent was obtained by disseminating individual
consent forms to the participants, lecturers, staff members and peer students. All
forms were administered in English, since it is the main language of instruction at
universities in South Africa. We ensured that the participants were knowledgeable
around the drive of the second phase of the research, the benefits to the participants,
the extent of privacy, confidentiality and the freedom to withdraw from participation,
at any phase and time [19].
Rigour was improved by paying considerable attention to the credibility and

trustworthiness in the study [20]. After data collection, the descriptions of the
perceptions and attitudes of the participants’ views, from all the interviews, were
presented in verbatim transcriptions [21]. When the interviews were completed, the
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researcher rechecked the interpretation and transcribed data with the participants, to
validate their responses and identify themes. Clarifications needed to comprise some
of succeeding issues: the nature of the study, the participants’ potential role, the
objective of the research, as well as how the results should be used [17].

3. Qualitative Findings
In this section, the researcher presents the results of the study, starting with a

description of the participants. The qualitative data are transcribed and reported
accordingly, while the results are discussed in section 4.

3.1. Description of the Study Participants
Initially, the sample of participants was seven; however, two participants (black

African male and female) withdrew during the interview session. Therefore, five
participants were interviewed, comprising two females and three males, mostly aged
older than 35 years old. Their racial statuses were four coloured and one white while
their academic statuses were one master’s student and four PhD students. Interestingly,
they were also staff members, who described themselves as such, teaching statistics at
undergraduate level at UWC.

3.2. Participants’ Responses
All the responses from five participants (Respondents 1-5) are presented below,

extracted from the semi-structured interview data gathered:
How did you decide to choose the test? Or on what basis did you choose the

test that you had chosen?
Respondent 1: “I was looking at the task humm, so depending on the data and
what outcomes were desired, I have been chosen the test.”
Respondent 2: “Eheee, first of all, I tried to remember what I have learnt in
statistics and then I looked for keywords that I will identify certain properties
or characteristics of certain tests, then I looked at the data that was given,
such as the size of the samples something like that. A process of thinking so
going back to my undergraduate courses what I have learnt, the choice of a
relevant statistical test should be made base on the sample size and the data.”
“Okay, for some tasks there was no options, it was only that test could be used
but in other tasks, I was confused. You have to look at the data, the set of
variables, if it is only for example one set of data, if the variable is dependent
or not independent, thing like that so those are the type of things you do have
to look for instead of see how the data is displayed in the table that it gives
you some directions in which way to go. And then you have to make a
selection. Eheee especially with the correlation, there are different types of
correlation you can do so you have to see based on actual information that’s
given to you, data set, is it repeated, thing like that totally give you better
understanding of what test to select.”
Respondent 3: “I read what information they give me right, and then, what I
do I look at the test they gave me right. Now, there are certain information in
the problem that they give me, like I would look at like say even they have
given like a correlation and I will look at those tests where I know they make
use of correlation Okay; and then, there were tests where the question wasn’t
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clear I mean the problem phrase wasn’t so clear and then I would look at
what type of analysis would I use humm especially with the factor analysis,
discriminant analysis then I would look at that type of analysis I will
implement.”
Respondent 4: “Okay, on the high level for me when doing any research and
relating to your research questions what is your objective is looking at the
data, the high level question you have to ask yourself is what are the type of
data I’m working on? Okay, at also choosing a statistics test really also humm
goes handling with looking at the type of research done that similar to the
research you have done and the type of test that was performed for that
research it is not necessary one test that could work for the same research
there is multiple tests and if there isn’t a type of test that would rather serve to
your objective you could consult you know with more senior statisticians to
come up with a test which could satisfy your conditions.”
Respondent 5: “I need to look to data or at least the questions, I could have
feeling for what look familiar about it some have very familiar looking
something could be a t-test or basic science test, that could be my major
decision and then as I went too long, I would realize my power might be very
low of my test, so if I had other option, I would consider that test but then I
consider alternative test for high power you know to reject the null
hypothesis.”
“I suppose to the similar previous answer I think my decision was based on I
will give maybe three reasons naturally just considering a type of question so
giving or making assumption about the distribution taking a looking at any
kind of possible weaknesses in the model or non-normality or the skewness of
the distribution could be a possibility then I considered power in terms of
rejecting for promises”.

Which information in the item alerted you to that choice? What will the test
tell you?

Respondent 1: “It was the combination of two things, the combination of the
data itself; so I indeed looked at what data was available but and again using
the outcomes and match the outcome to the type of the data that was available
and I use those two criteria to evaluate.”
Respondent 2: “Okay, as I said that again, you have to read everything and
see what information is given to you, how the table is formulated or displayed
how the information is displayed to you and then looking for words specific
are like prediction, I saw a few times relationship between things, association,
those type of words highlight to you, certain tests need to be performed; you
have to look for those type of words and what information is given to you and
then decide how to use it and what test will give you the right information.”
Respondent 3: “First, I will look at those tests which I know right and I will
look at the problem the item if the item has information which fits the test then
I will link it if there is no link then I will need to look at the different test.”
Respondent 4: “Looking at the type of variables, looking at the data, the
difficult thing for me with this questionnaire for me I can ask questions ehee
because some of the information yesterday but for me I would want to know
more, so I found a little bit difficult actually answer these questions the way I
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could because I’m the type of person that who want do something tiredly that
would also took so long I don’t like just quick, quick you know eheeeyah.”
“It depends on the objective again, so because handling hand with lot of
objectives, depend on what you want to answer.”
Respondent 5: “Sometimes the question would be rather leading, humm, that
was generally I could on the occasion there be particular the same
information I can missing data, items, there was a situation where, there was I
can’t remember entirely but I think there was the bit of the good feeling the
data might be a quite skewed and that could give me a more non-parametric
approach opposed to parametric approach.”
“Generally I think there was hypothesis there was requiring and hopefully
that would be able to give me confirmation of my feeling about the particular
restriction of cause or rejecting of that hypothesis.”

Was it difficult to decide?
Respondent 1: “Yes, most of the tests that were available are not my specialty;
they are not tests that I usually used so yes it was little bit difficult to decide.”
Respondent 2: “Sometimes it was, sometimes I couldn’t make the decision
because I really didn’t know and if it is a real life situation, then you have to
do some research. Humm, that is all what we all have to do research to find
out you know what is the best test or contact some of your colleagues if you
don’t know and discuss certain things like that because sometimes somebody
else has better information and you have so. Sometimes I didn’t know honestly,
I didn’t know what to do, so I just left that, I didn’t know what to choose.”
Respondent 3: “Yes, there were some tests which is difficult to decide …humm
because it’s not a lot of information is given but a very last one where they
give the observed, I wanted to apply a chi-square test but because the keyword
in this correlation, you can’t apply the chi-square to really a correlation, so I
look at the other possibility of the correlation test and since, there I’m using
the scenario that I’m not familiar with so that one was difficult.”
Respondent 4: “Look at it, it’s difficult in the sense especially you don’t work
with certain scenarios on the daily basis or it is not your area of expertise
within the statistical field that’s make it very very difficult because you know
there is so many conflicting concepts in statistics you know certain
statisticians believe, some people believe qualitative data can actually be
quantitative because you should code, there is lot of debates around certain
key concepts in statistics so it could be very confusing especially if it is not
something you do daily; that’s so I found because I’m newly back into this
field again.”
Respondent 5: “Yeah, ahahahaha, often, not always, often.”

Which information in the item made it difficult?
Respondent 1: “The outcomes again the outcomes.”
“Depending of the outcomes that are needed I guess, the scenarios and the
data also available.”
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Respondent 2: “Humm, maybe that it wasn’t difficult to choose, just say
maybe I didn’t know all of the statistical tests are there; I wasn’t familiar with
all of the tests so I couldn’t decide what to use maybe to just little information
to me to make a decision.”
Respondent 3: “Specifically those items where the information given is not
very clear; you know, not a lot of information given to be able to fit a specific
test to that item.”
Respondent 4: “Look if your scenario has a certain nature where, if multiple
variables and there is especially when you can identify multiple tests that
could be used for the same scenario that for me I could you know difficult to
decide, for me then I would rather do let’s strobe wait and see and then
logically loud it out.”
Respondent 5: “I think just the lack of exposure to certain kind of techniques,
I think I haven’t for a long time use some techniques, some I have never been
exposed to certain book of reading, and then also … in fact the information
was not completed in terms you didn’t see the data if you could plug it you
could make it feel a little bit more comfortable or you could run a little bit of
pre-test on it you feel little bit more comfortable.”

Did alternative possibilities come to mind?
Respondent 1: “No, because unfortunately I haven’t test any of these tests and
it wasn’t in my area. Unfortunately, no I only use what was given to me to
analyse which test to use.”
Respondent 2: “Humm, especially for the correlation questions, association,
relationship between things, they have different options of pursue then you
have to read further and look at how the information is given to you to decide
which type of correlation you have to choose; so there are always it’s might be
options and decide to go further little bit then see what is given to you it’s one
sample, is it two samples, is it independent, not independent thing like that and
then you can see which one to select basically.”
Respondent 3: “Yes, it was quite a few but because of lack of information in
the scenario, you can’t really now say easy that one you know in real life you
just apply the different alternative; but in this case, there wasn’t a plan where
you can ask for extra information.”
Respondent 4: “Yeahh, of course.”
Respondent 5: “Absolutely.”

Why were some tests rejected? / Did you think about some assumptions that
you suppose to apply?

Respondent 1: “I thought it didn’t apply to the data that was available. If I
didn’t think that the test could be use according to the data available, I didn’t
choose that test.”
Respondent 2: “Weeeehe, well if you don’t humm add here some of the rules
of the specific tests so humm, it will give you the type of information as given
to you will direct you in a certain way.”
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Respondent 3: “Yes, they suppose like eehe none of the problem that I see
where they will ask you the data is normal? There was one way they say
invented data, now what does invented data means? Usually in this area
invented data will be simulated data, you understand and you usually use
simulated data to get estimates.”
Respondent 4: “If it doesn’t satisfy the criteria for the test, you know. You can
do a t-test if there is no…whatever…”
Respondent 5: “I choose particular ones initially because of easy views and
then I would often reject because I sound realise certain assumptions do not
permit or allow and then there was not enough power.”

How confident are you about the decision you made?
Respondent 1: “Hauf, I feel very confident. This, I am core confident.”
Respondent 2: “The one that I have answered I’m confident, some of them I
wasn’t very sure but I didn’t know which other option to select. So some of
them I took a guess especially with the comparing of the mean questions I took
a guess there; humm yah I wasn’t exactly sure about that one.”
Respondent 3: “The easy ones, I’m very confident; …humm the ending are the
difficult ones because there were possible choices. Okay, I don’t use the
parametric tests a lot which is applicable to normal test also, so I rather went
for the easier test which is a normal assumptions and I stay away from the
non-parametric test.”
Respondent 4: “Look, I didn’t spend too much time and I couldn’t ask a lot of
questions on the scenarios and I’m feeling confident I think, really.”
Respondent 5: “I considered very confident.”

Please mention any items that you are not familiar with / May you mention
some names?

Respondent 1: “In terms of the tests? Post-hoc test for comparison of means,
Factor analysis, Discriminant analysis, Semi-partial correlation, Kruskal and
Wallis for One-way ANOVA for ranked data, Friedmann Two-way ANOVA for
ranked data, Path analysis and Sandler’s A statistics.”
Respondent 2: “Okay, I will start at the bottom, the number 34 a Sandler’s A
test; Path analysis; the Fischer exact probability test; Discriminant analysis,
the Sign test, I’m not familiar with. Fisher z transformation, Factorial ANOVA,
I’m not familiar with the Post-hoc test comparison of means that’s number 12
but I guess that one because just because of the words …humm, what else’s.
The Partial and Semi-partial correlation I’m not familiar with together that’s
all it.”
Respondent 3: “Humm, the very last one Sandler’s A statistics, I have no idea
what it is; …humm, the Semi-partial correlation I haven’t heard
about, …humm, Partial correlation …humm, the Fischer Z transformation I
won’t say I’m not familiar with it but usually you do that for when you sit with
the problem in your cells have small but I’m familiar with I want to know
about but it is the way they say transformation usually you say Fischer exact
test which is later on Fischer Z probability test; so… yah. Fischer exact Z
transformation doesn’t make sense to me but, effect size, usually you say
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sample size so effect size right there usually you look like at in the inter axes
but effect size I look at the problem then I couldn’t see effect size what was the
effect size I wasn’t sure what the meaning of effect size; humm… Z statistics …
Yahh, I won’t say I’m not familiar but in other item that I look for I did
choose one and use it but rather it should have been Z score than Z statistics
or Z-test; it would be better than Z statistics let’s put like confusing.’
Respondent 4: “Look there is lot of items I haven’t come across like Path
analysis or Sandler’s A statistics, some of the tests are very widely used and
common some tests are very specific for certain type of faculties or disciplines
in the sense if you know what I mean, so I wouldn’t necessarily come across
these are even few that I haven’t even seen before and even calculate before.”
“Yeah, Path analysis, Friedman, Two way, Sandler’s A statistics,
Discriminant analysis.”
Respondent 5: “I did myself unfair but I did study over items before I did the
test. I went over all of them on the computer because I doubt the most of them
I gonna pass. I would mention a few, number 9 the effect size I just want to
know that refers to, I had really be exposed to all of those on the first page
except the effect size, I little be confuse in, between 28 and 20 (Partial
correlation and semi-partial correlation), I have been exposed to it but I don’t
remember the difference, I read that but I haven’t convince of my
understanding. Sandler’s A statistics, I haven’t seen it in my life the rest I’m
familiar with it but I wasn’t able to use them in my answers, I wasn’t confident
enough.”

What are your feelings towards a choice of statistical test?
Resp. 4: “For some scenarios it’s easy you can be confident because it’s
straight forward but the more complex objectives, the more conflicting your
choices would be in terms of your decision; that’s why I would say then, look
at what has done try multiple different tests that could at least the test must
satisfy the criteria to do the test you must make sure that you satisfy those
criteria people you use it because otherwise you gonna come up with wrong
statistics.”

What factors hinder recovering the choice of statistical test?
Respondent 5: “Hoooo, I suppose it could be lack of confidence, in my
understanding of a, the data and b, the test itself I think with common test the
normal test with the data is it normal can I make the assumptions, with the
less common test I would be better talking about assumptions that would
making humm without understood the test completely correct.”

Constructivists view students as applying their own concepts, understandings, and
principles to their academic work, which, in turn, affect how they appreciate and
absorb new material. Rather than receiving material in class as it is delivered, students
reorganise the new information to fit with their understanding. In this manner, they
actively and individually build their own knowledge, rather than replicate knowledge
transmitted or conveyed to them. In this regard, various themes and sub-themes arose
from the comments of the participants, which were grouped into three main themes,
namely, the ability to choose a statistical test, perceived failures to choose the right
test and non-familiar items.
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The main theme, ability to choose a statistical test, produced three sub-themes,
namely, major concerns about a choice of a correct statistical test, practical
knowledge needed to choose a statistical test and confidence about the decision made.
Similarly, the main theme, perceived failures to choose the right test, produced two
sub-themes, namely, causes of the difficulty in selecting a statistical test and reasons
for the rejection of some tests. Regarding the main theme, non-familiar items, affected
how the background of the respondents, the performance, the level of motivation, the
level of knowledge and exposure to the statistics programmes were contributing
factors to the degree of familiarity of students with various items. A detailed analysis
of findings is presented in the next section.

4. Evaluation of the Qualitative Findings at UWC
The findings were subjected to thematic analysis. The choice of an appropriate

statistical test depends on the types of the independent and dependent variables to
analyse. Additionally, a participant must feel confident and have an interest to be
involved in the study. The participants acknowledge that their choice of a statistical
test would contribute to the assessment of their level of ability. This eventually would
highlight, or reveal difficult conditions in which they made their responses. Despite
having knowledge about the statistical test, some participants conceded that, they
chose a test of convenience, as there was limited information available in the
scenarios.

4.1. Theme 1: Self-efficacy to Choose a Statistical Test
Three sub-themes emerged from this theme: Major concerns about the choice of a

correct statistics test, Practical knowledge needed to choose a test, and Confidence
about the decision made.
Major concerns about the choice of a correct statistics test
The findings revealed that the participants experienced difficulty in using their

ability, as their inspection of the data, as well as the expected outcomes, limited their
flexibility to make a correct choice. This could be due to anxiety that relates to self-
focused, negative and anxious reasoning during the learning process. [22] asserts that
students with greatly STARS often hold comparatively negative SATS, under-report
SELS beliefs, when associated to others. This experience was shared by participant 5,
who said that he experienced difficulties in performing choice procedures:

“My major concern was the non-understood the data well enough in terms of
picking correct test with regards to assumptions particular concept like
normality of the data as the aligned assumption generally I did like to go to
non-distributed method to non-parametric method I found myself more
comfortable with them humm, I feel computing power so I’m able to do with
non-parametric method because for major concerns.” Participant 5

Similarly, [23] argues that, in academic achievement, inferior levels of SELS
beliefs are related to greater STARS, as well as greater disparities in task
understanding. In this sense, participant 1 acknowledged that the understanding of the
data, as well as the expected outcomes, helped him to make the relevant choice.

“It was the combination of two things, the combination of the data itself; so I
indeed looked at what data was available but and again using the outcomes
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and match the outcome to the type of the data that was available and I use
those two criteria to evaluate.” Participant 1

All parametric tests adopt convinced principles about the information, also referred
to as expectations. Violation of these conventions affects the decision of the
investigation, and clarification of the outcomes may be biased [24]. Appropriately, in
this current study, the findings indicated that respondent 4 insisted that the knowledge
of assumptions, essential in statistical procedures, constitutes a great challenge that
could coerce an individual to consult peer students.

“Okay, on the high level for me when doing any research and relating to your
research questions what is your objective is looking at the data, the high level
questions you have to ask yourself is what type of data am I working on? Is it
quantitative or qualitative then you have to look at the variable that you have
if the variable spoilers some forms of descriptive, continuous distribution that
leads you to the next question if say for example the variable is continuous
there is a certain key question you have to ask you have to look at you don’t
know how the data for that variable follow some certain normal distribution
because the type of statistical tests you do limited to certain assumptions so if
this normal normality or not that’s the key question that you have to look at.”
Participant 4

The participants were concerned, generally, about their experiences in research and
statistics, as well as frustrated by their efforts to understand the problem and use these
experiences effectively. Their view was that they needed to learn how to use their
experiences effectively. The findings of a study conducted by [25], corroborates this
claim, by suggesting that, in general, the failure is due to undesirable practices in
preceding statistics courses. This experience causes them to fear statistical concepts,
and therefore, they assume they do not have sufficient mathematics experience to do
well in statistics.

“Okay, at also choosing a statistics test really …humm also goes handling
with looking at the type of research you have done that similar to the research
you have done and the type of test that was performed for that research it is
not necessary one test that could work for the same research there is multiple
tests and if there isn’t a type of test that would rather serve to your objective
you could consult you know with more senior statisticians to come up with a
test which could satisfy your conditions.” Participant 4
“Eheee, first at all, I tried to remember what I have learnt in statistics and
then I looked for keywords that I will identify certain properties or
characteristics of certain tests, then I looked at the data that was given, see as
the size of the samples something like that, a process of thinking so going back
to my undergraduate courses what I have learnt looking at the sample sizes
the data that was given and then trying to make a decision based on that.”
Participant 2

The limited time allocated to complete all the items, also made it difficult to work
alone, and thoroughly. However, by working alone, they were in control, and involved
in every aspect of their choices.

“I did myself unfair but I did study over items before I did the test. I went over
all of them on the computer because I doubt the most of them I gonna pass.”
Participant 5
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“Sometimes it was, sometimes I couldn’t make the decision because I really
didn’t know and if it is a real life situation, then you have to do some research.
Humm, that is all what we all have to do research to find out you know what is
the best test or contact some of your colleagues if you don’t know and discuss
certain things like that because sometimes somebody else has better
information and you have so.” Participant 2

Practical knowledge to choose a statistical test
The participants experienced the test as a succession of problems that they had to

solve. These problems included the inspection of data and keywords, identification of
expected outcomes, interpretation of objectives, delineation of assumptions,
application of previous experiences in statistics, checking different possibilities, and
choosing the appropriate statistical test. Each item was experienced as stressful.
Concerning the inspection of data and outcomes, it was experienced as frustrating,

demanding, and daunting. The participants became challenged and disillusioned. This
finding concurs with the theoretical framework, as [26] postulate that students who
experienced all these above features, are supposed to adapt some strategies during
their learning process, such as learning from failures, which is an important facilitator
of preparedness for both present and future tasks. Unfortunately, the failure of the
students to address the difficulty to select the correct approaches tended to exacerbate
this failure in statistics learning.

“Looking at the type of variables, looking at the data, the difficult thing for me
with this questionnaire for me I can ask questions ehee because some of the
information yesterday but for me I would want to know more, so I found a
little bit difficult actually answer these questions the way I could because I’m
the type of person that who want do something tiredly that would also took so
long.” Participant 4

Regarding the interpretation of objectives and delineation of assumptions, the
participants became irritated and pessimistic, especially when they presumed that
there was no satisfactory outcome in their choice. This finding concurs with earlier
findings, as [27] assert that when students are confronted with uncomfortable and
unclean data, they do not think beyond the content, given that different possible
interpretations are based on different assumptions. Students are misled because their
experiences are based on wrong intuitions, errors and misconceptions to provide an
appropriate answer, or choose a correct statistical method.

“It depends on the objective again, so because handling hand with lot of
objectives, depend on what you want to answer.” Participant 4
“Hoooo, I suppose it could be lack of confidence, in my understanding of a,
the data and b, the test itself I think with common test the normal test with the
data is it normal can I make the assumptions, with the less common test I
would be better talking about assumptions that would making humm without
understood the test completely correct.” Participant 5

The participants understood that to apply previous experiences in statistics was not
an easy task, and that it could be confusing. Although the assumption guidelines
helped them immensely, the process does not necessarily advance in a specific and
rigid sequence. They had to consider many tasks and decisions, simultaneously, to
appreciate the differences. This finding concurs with a previous framework of [28],
who indicate that postgraduate students from different cultural backgrounds have a
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different understanding and interpretation of data. In the field of learning, students
must critically approach new ideas, or concepts. Some of them interpreted these
approaches as different from their previous academic environment.

“I need to look data or at least the questions, I could have feeling for what
look familiar about it some have very familiar looking something could be a t-
test or basic science test, that could be my major decision and then as I went
too long, I would realize my power might be very low of my test, so if I had
other option, I would consider that test but then I consider alternative test for
high power you know to reject the null hypothesis.” Participant 5
“I read what information they give me right, and then, what I do I look at the
test they gave me right. Now, there are certain information in the problem that
they give me, like I would look at like say even they have given like a
correlation and I will look at those tests where I know they make use of
correlation Okay.” Participant 3

The students understood that making a choice of a test was not merely a rational
process, but that external events may be of great value to enable the task. In all, they
broadened their insight into, and their comprehension of, the nature of the event, as
they experienced practical statistics, personally. Ultimately they assumed that they
were well informed about the items, and better prepared to participate in the study.
This finding concurs with those of [29], claiming that creative students are self-
confident. Therefore, once they had solved a specific item, they were motivated, as
well as confident about continuing, and more relaxed. Initially, they believed that
choosing a statistical test was something they could merely pick and be done with:
however, they later discovered that there was more to decide on than they thought.
Consequently, they became worried and afraid of making mistakes.

“Eheee, first at all, I tried to remember what I have learnt in statistics and
then I looked for keywords that I will identify certain properties or
characteristics of certain tests, then I looked at the data that was given, see as
the size of the samples something like that, a process of thinking so going back
to my undergraduate courses what I have learnt looking at the sample sizes
the data that was given and then trying to make a decision based on that.”
Participant 2
“I suppose to the similar previous answer I think my decision was based on I
will give maybe three reasons naturally just considering a type of question so
giving or making assumption about the distribution taking a looking at any
kind of possible weaknesses in the model or non-normality or the skewness of
the distribution could be a possibility then I considered power in terms of
rejecting for promises.” Participant 5

Confident about the decision made
The participants initially underestimated the level of proficiency that this type of

task required. The postgraduate students were very confident or positive because they
perceived the task as relatively simple and straightforward. This finding concurs with
that of [30], who argue that previously, learning approaches were more passive for
students, which they had to implement in their lives by continuously repeating the
process until they were confident enough.

“I’m considered very confident.” Participant 5



Volume 4, Issue 3, 2021 ISSN: 2617-4588
DOI: https://doi.org/10.31058/j.edu.2021.43001

Submitted to Education Journal, page 14-26 www.itspoa.com/journal/edu

“Hauf, I feel very confident. This, I am core confident.” Participant 1
Students were under the impression that they knew what was expected of them, or

they felt unsure, unable, and unwilling to become involved, doubting their ability to
assume the responsibilities of a statistical test choice on their own. [31] emphasises
that the student has to discover his/her own issues, aptitudes and solutions.

“The easy ones, I’m very confident; …humm the ending are the difficult ones
because there were possible choices. Okay, I don’t use the parametric tests a
lot which is applicable to normal test also, so I rather went for the easier test
which is a normal assumptions and I stay away from the non-parametric test.”
Participant 3
“The ones that I have answered I’m confident, some of them I wasn’t very sure
but I didn’t know which other option to select. So some of them I took a guess
especially with the comparing of the mean questions I took a guess there;
humm yah I wasn’t exactly sure about that one.” Participant 2

However, the perception of the participants changed as the task progressed. When
they took the initiative to make their own decisions, they experienced a personal
revelation. They discovered hidden qualities and strengths in themselves, and they
experienced the personal progress of their self-efficacy. Similarly, by considering the
students’ ability, this current study confirmed the findings achieved by [32], who
observed that students tend to interpret the new information, in terms of the
knowledge they already hold, constructing their own meanings, by connecting the
new idea to what they already believe.

“Look, I didn’t spend too much time and I couldn’t ask a lot of questions on
the scenarios and I’m feeling confident I think, really.” Participant 4

Unfortunately, some of the participants encountered conflicting choices,
contradictions and doubt in their decisions. They sensed that they needed support
from peer students and senior statisticians, and became disillusioned when the
expected help did not materialise, but very grateful when they did receive help. This
finding is logical and is largely consistent with a significant body of literature,
documenting the collaborative mentor-apprentice model that is applied for post-
graduate instruction [33; 34]. Regardless, the supervisor still holds a prime position,
acquired by training, maturity, and knowledge.

“If there isn’t a type of test that would rather serve to your objective you could
consult you know with more senior statisticians to come up with a test which
could satisfy your conditions.” Participant 4
“Sandler’s A statistics, I haven’t seen it in my life; the rest I’m familiar with it
but I wasn’t able to use them in my answers, I wasn’t confident enough.”
Participant 5
“For some scenarios it’s easy you can be confident … the more complex
objectives, the more conflicting your choices would be in terms of your
decision … you will come up with non-sense statistics.” Participant 4

Despite the fact that participant 5 tried to access the information via the network,
before completing the task, he was still not confident enough about the selection.
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“I did myself unfair but I did study over items before I did the task. I went over
all of them on the computer because I doubt the most of them I gonna pass.”
Participant 5

4.2. Theme 2: Perceived Failures to Choose the Right Test
Little attention has been paid to the question on how to select the right statistical

test in an academic environment. The process of the above task involved some
difficulties that the participants experienced. In this current study, the researcher was
concerned about the perceived failures to choose the correct statistics test. The
participants realised that their choice of a statistical test could eventually reveal some
difficulties that they had not expected. Two sub-themes were generated from this
theme: Causes of difficulty to choose a statistics test, and Reasons for rejection of
some tests.
Causes of difficulty to choose a statistics test
The learning process is valued by the quality of the knowledge, or skills acquired,

or by the level of understanding of the basic concepts of statistics. The findings
indicate that the participants were often anxious about choosing the relevant test.
However, the results were quite interesting, from the researchers’ perspective. The
difficulties observed during the task practical, might be due to several factors,
including, lack of information, lack of knowledge, lack of real world experience, non-
familiarity with the items, mis-understanding of the items, confusion in interpretation
of concepts, conflicting concepts in statistics and different areas of expertise. These
results were not consistent with earlier findings. [30] determined that the learning
process guides students to become aware of, and confront their misconceptions. These
results make intuitive sense, in view of the fact that lack of information was reported
by three participants.

“Yes, there were some tests which is difficult to decide …humm because it’s
not a lot of information is given but a very last one where they give the
observed, I wanted to apply a chi-square test but because the keyword in this
correlation, you can’t apply the chi-square to really a correlation, so I look at
the other possibility of the correlation test.” Participant 3
“In fact the information was not completed in terms you didn’t see the data if
you could plug it you could make it feel a little bit more comfortable or you
could run a little bit of pre-test on it you feel little bit more comfortable.”
Participant 5
“I wasn’t familiar with all of the tests so I couldn’t decide what to use maybe
to just little information to me to make a decision.” Participant 2

The participants faced difficulties in choosing a correct test because of the lack of
knowledge to complete some of the specific items. The students became discouraged,
since in order to achieve their goals required tenacity, determination and commitment.
The findings of a study conducted by [35] corroborates this claim that an achievement
without motivation and construction of a work environment, would be impossible

“Sometimes it was, sometimes I couldn’t make the decision because I really
didn’t know and if it is a real life situation, then you have to do some research.
Humm, that is all what we all have to do research to find out you know what is
the best test or contact some of your colleagues if you don’t know and discuss
certain things like that because sometimes somebody else has better
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information and you have so. Sometimes I didn’t know honestly, I didn’t know
what to do, so I just left that, I didn’t know what to choose.” Participant 2
“Yes, most of the tests that were available are not my special; they are not
tests that I usually used so yes it was little bit difficult to decide.” Participant
1
“I think just the lack of exposure to certain kind of techniques; I think I
haven’t for a long time use some techniques, some I have never been exposed
to certain book of reading.” Participant 5

Misunderstanding of and unfamiliarity with the items were also another source of
difficulty which affected the ability of the participants to select a relevant test. [36]
argue that the engagement of the student with the task requires previous knowledge
and beliefs, his/her own clarification of the sense of the task, and its supplies.
Participant 2 mentioned that she was not able to select the right test, due to some
limitations, such as lack of awareness, knowledge and inexperience with such tests.
The following evidence refers:

“Humm, maybe that it wasn’t difficult to choose, just say maybe I didn’t know
all of the statistical tests are there; I wasn’t familiar with all of the tests so I
couldn’t decide what to use maybe to just little information to me to make a
decision.” Participant 2

Additionally, scientists have been known to fool themselves with statistics, due to
the lack of knowledge of theories, and the lack of standardisation of their tests [37]. In
this sense, the master’s student participant 3 claimed that, because the keyword in the
item was correlation, he merely looked at other possibilities of correlation without
checking the assumptions; evidently, he was confused about his procedure, and could
not make a useful assessment.

“Yes, there were some tests which is difficult to decide …humm because it’s
not a lot of information is given but a very last one where they give the
observed, I wanted to apply a chi-square test but because the keyword in this
item was correlation, you can’t apply the chi-square to really a correlation, so
I look at the other possibility of the correlation test and since, there I’m using
the scenario that I’m not familiar with so that one was difficult.” Participant 3

Furthermore, when dealing with concepts and interpretation accordingly, it is
significant for the investigators to appreciate the basic concepts of the testing
procedure, in order to make sound decisions about choices, results and to draw
accurate conclusions.

“There is so many conflicting concepts in statistics you know certain
statisticians believe, some people believe qualitative data can actually be
quantitative because you should code, there is lot of debates around certain
key concepts in statistics so it could be very confusing especially if it is not
something you do daily; that’s so I found because I’m newly back into this
field again.” Participant 4
“Look if your scenario has a certain nature where, if multiple variables and
there is especially when you can identify multiple tests that could be used for
the same scenario that for me I could you know difficult to decide, for me then
I would rather do let’s strobe wait and see and then logically loud it out.”
Participant 4
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Data manipulation is a serious issue in statistical analyses. It is important to
understand the data, concepts and fixing real problems, before choosing the right test
to apply. However, participant 2 commented that effective participants, with
amendable shortcomings, should be assisted and guided to complete the tasks.

“Sometimes it was, sometimes I couldn’t make the decision because I really
didn’t know and if it is a real life situation, then you have to do some research.
Humm, that is all what we all have to do research to find out you know what is
the best test or contact some of your colleagues if you don’t know and discuss
certain things like that because sometimes somebody else has better
information and you have so. Sometimes I didn’t know honestly what to do, so
I just left that, I didn’t know what to choose.” Participant 2

In addition, in Table 8.1 the area of expertise posed a challenge for the participants,
who relied heavily on their prior experiences in statistics. Statistics has different fields
of specialisation. Participants 1 and 4 reported that not having the necessary of
background in a certain field may lead to the narrowing and distorting of the expected
outcomes.

“No, because unfortunately I haven’t test any of these tests and it wasn’t in my
area. Unfortunately, no I only use what was given to me to analyse which test
to use.” Participant 1
“Look at it, is difficult in the sense especially you don’t work with certain
scenarios on the daily basis or it is not your area of expertise within the
statistical field that’s make it very very difficult.” Participant 4

Reasons for rejection of some tests
Understanding the rejection of some statistical tests has proven to be very difficult,

and many questions have remained unanswered for many decades. In this current
project, various reasons for rejection emerged, including lack of knowledge, lack of
information, misunderstanding of the concepts, confusion, assumptions not met, lack
of evidence, criteria for the test not satisfied and not referring to peer students.
The lack of knowledge was shown by the participants not knowing what to do.

Participants 1 and 2 became frustrated, as they were not able to establish an
appropriate solution. [38] reveals that a student becomes more effective when s/he
refines the feedback of her/his work, by interpreting the task, or adjusting internal
goals, tactics and strategies.

“Most of the tests that were available are not my special; they are not tests
that I usually used so yes it was little bit difficult to decide.” Participant 1
“Sometimes I didn’t know honestly what to do, so I just left that, I didn’t know
what to choose.” Participant 2
“Humm, maybe that it wasn’t difficult to choose, just say maybe I didn’t know
all of the statistical tests are not there.” Participant 2

Another concern raised by the participants for their failure to reject some of the
tests was the lack of information, which created confusion and affected their
achievement. In this regard, [39] claims that individual self-efficacy might be
developed in a specific field, and while s/he has great self-assurance, s/he is more
likely to try harder to achieve the task and obtain the desired outcomes.
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“but because of lack of information in the scenario, you can really now say
easy that one you know in real life you just apply the different alternative; but
in this case, there wasn’t a plan where you can ask for extra information.”
Participant 3
“I wasn’t familiar with all of the tests so I couldn’t decide what to use maybe
to just little information to me to make a decision.” Participant 2

In addition, the misunderstanding of the concepts also increased the frustration and
confusion of the participants in their approach to the tests. It was obvious that the
degree of errors was likely to negatively affect their outcomes.

“What does invented data means?”; “…rather it should have been Z score
than Z statistics or Z-test; it would be better than Z statistics let’s put like
confusing.” Participant 3

The complexity of many statistical ideas, assumptions and rules, constitute major
challenges for students to ascertain the degree to which the choice provides the
desired outcomes. These include, assumptions do not allow, do not satisfy criteria for
the test, and insufficient evidence, which heavily influenced the rejection of some of
the tests. [30] argue that when the students’ lack of familiarity with the concepts and
perhaps the way they interpret the data causes them to fail.

“I would often reject because I should realise certain assumptions do not
permit or allow and then there was not enough power.” Participant 5
“If it doesn’t satisfy the criteria for the test, you know. You can do a t-test if
there is no…whatever…” Participant 5

The one believes that the data (independent variables) determine the effects
observed on the dependent variables. The other attempts to understand a problem, but
does not effect a change. The results are interesting when the participants are from
diverse backgrounds. The difference between the best and the worst choice might be
due to several factors, such as, a degree of familiarity with a specific test, the ability to
select an adequate test, the ability to solve it, and the ability to apply prior experiences.

4.3. Theme 3: Non-familiar Statistical Tests
In this section, attention is focused on familiarity with statistical tests. The

challenges arose because of the influence of the participants’ multiple backgrounds on
their learning processes, and the difficulty of unraveling the contributions of multiple
approaches of teaching over time. These findings support earlier findings. [40] argues
that self-efficacy beliefs influence students’ aptitude for study. Their incentive and
their achievement as individuals will frequently stimulate a desire to study and
complete tasks which they trust will be fruitful. Changes in the strategies of learning
might reflect differences that could be observed in the various characteristics of
students, from one year to the next. [39] claims that the principle after the SELS
beliefs theory is that achievement and incentive are, in part, solved by in what way
active students trust they can be. Notably, examining the accuracy of the participants’
responses in this current study, it was evident that, even among participants with the
same level of knowledge, exposed to the same programme and reality (teaching
statistics courses at undergraduate level), there was a variation in what they
understood a statistical test bold, and its usefulness.
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“In terms of the tests? Post-hoc test for comparison of means, Factor analysis,
Discriminant analysis, Semi-partial correlation, Kruskal and Wallis for One-
way ANOVA for ranked data, Friedmann Two-way ANOVA for ranked data,
Path analysis and Sandler’s A statistics”. Participant 1
“Ok, I will start at the bottom, the number 34 a Sandler’s A test; Path analysis;
the Fischer exact probability test; Discriminant analysis, the Sign test, I’m not
familiar with. Fisher z transformation, Factorial ANOVA, I’m not familiar
with the Post-hoc test comparison of means that’s number 12 but I guess that
one because just because of the words …humm, what else’s. The Partial and
Semi-partial correlation I’m not familiar with together that’s all it”.
Participant 2
“Yeah, Path analysis, Friedman, Two way, Sandler’s A statistics,
Discriminant analysis”. Participant 4
“I little be confuse in, between 28 and 20 (Partial correlation and semi-partial
correlation), I have been exposed to it but I don’t remember the difference, I
read that but I haven’t convince of my understanding. Sandler’s A statistics, I
haven’t seen it in my life the rest I’m familiar with it but I wasn’t able to use
them in my answers, I wasn’t confident enough”. Participant 5

A discussion of the qualitative findings of the UWC study seems most significant.
Although, moving away from the shared intellectual journey, with the self-efficacy
beliefs to apply statistical procedures, attention should be paid to the complexity, and
to some extent the unpredictability of both the institutional and regional borders.
Regarding UWC, this current study establishes that the respondents had trouble

with applying their ability, as their inspection of the data and the expected outcomes
limited their flexibility to make a right choice. As mentioned by [22], highly anxious
students had negative self-concepts compared to others. In addition, the study
revealed that the understanding of the data, and the expected outcomes enabled
students to realise an appropriate choice. The participants were frustrated by their
efforts to interpret real life problems; they expressed concern about using their
experiences in research and statistics, effectively. [26] had similar findings, indicating
challenged and disillusioned students should apply themselves to learn from their
failures.
Regrettably, the failure of students to address the difficulties of selecting the correct

approaches, tended to add to this failure in statistics learning. The students were
irritated and pessimistic, because their experiences were based on false intuitions,
mistakes and misconceptions. [28] assert that postgraduate students from diverse
cultural circumstances have diverse understandings and interpretations of data.
Students have to investigate new ideas and concepts critically. Some of the
participants assumed that choosing a statistical test was a task they could simply do
without consideration of the limiting factors; however, by progressing in the
execution of the tasks, the students realised that there was more to it than they thought.
Consequently, they became anxious and more specifically anxious about making
mistakes. Similar findings were observed by [30], who claim that learning approaches
are too passive for students, and should be implemented in their daily life, through
continuous repetition until they became more confident. In this sense, [41] argue that
each student needs to determine his/her own concerns, explanations and skills. By
making their own decisions, the participants’ uncovered hidden strengths in their
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abilities, for example, by constructing personal sense, by linking original ideas to
what they previously knew.
Conflicting choices encouraged some participants to ask for help from peers and

senior statisticians. Several reasons clarified the weaknesses of participants, namely,
the lack of knowledge of theories, misunderstanding and confusion in the
interpretation of the concepts, different areas of expertise, and unfamiliarity with the
items. It was obvious that only pinpointing the keyword in an item was not sufficient
to decide whether it was the right test to apply. Additional checking of the relevant
assumptions, measurements of the variables, the data, sample size, and understanding
the research question, was vital too for better decisions, and in order to draw accurate
conclusions.
The area of expertise revealed a difference in the field of specialisation, which was

an enormous challenge for the participants. [38] acknowledges that a student is more
effective when he refines the feedback, by interpreting the task, as well as adjusting
internal goals and strategies. Many statistical ideas, conventions and rules posed
challenges for the students to determine the correct choice, which would provide the
desired outcomes. These challenges included that the assumptions were not met, did
not satisfy the criteria for the test, and too little evidence, which heavily influenced
the rejection of some of the tests. [30] argue that the way students interpret data
causes them to fail, in confusion.
One of the reasons may be the main interpretation of lecturers in higher education,

namely that achievement or disappointment is solely the concern of the student.
Students at UWC spend most of their time in one or two academic departments;
therefore, it seems quite possible that the way students approach studying is
influenced by the way the departments operate. Students are clearly aware that the
departments differ in their attitude toward them, in the same way that they observe
that some supervisors are more effective at conducting supervision. All these reasons
comprise the external effect of course organisation on student learning.
Some of the participants were limited in their flexibility in choosing the right

statistical test because of relatively negative self-concepts that underestimated the
quality of their ability, while other students expressed concern about their use of
statistical procedures, even when they were offered free assistance. In terms of the
practical knowledge in selecting a statistical test, the participants experienced a
succession of problems that they had to solve. Concerning confidence about the
decision made, the participants initially underestimated the level of proficiency that
the type of task required. The lack of information, lack of knowledge, difficulty with
applying to real life problems, non-familiarity with the items, misunderstanding of the
items, confusion in the interpretation of the concepts, conflicting concepts in statistics,
different areas of expertise, the degree of familiarity with a specific test, inability to
apply prior experiences, too little evidence, criteria for the test has not been satisfied
(assumptions), as well as not referring to peer students and statistics monitors, might
be the reasons for the difficulty observed during the practical task. The challenges
arose because of the influence of the multiple backgrounds of the participants, as well
as the difficulty of separating the contributions of these multiple approaches of
teaching over time, from the students’ learning process.
Many of the findings of this current research have immediate relevance to

supervisors who wish to improve their supervision, as well as for students who want
to improve their method of studying. In addition, there are important implications for
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the enhancement of the efficiency of learning in the costly business of higher
education. Currently, efficacious and weak students remain unchanged by the
supervision and courses they encounter. Individual differences and the university
environment interact subtly and continuously; therefore, a proper understanding of
student learning needs to address both components. The focus is on the student’s
journey, as well as how it is influenced, for better or worse, by the environment in
which it takes place.

5. Conclusions: How do the Students Choose the Appropriate
Statistical Test?

The above-mentioned objective was to describe the way in which the task of
choosing a statistical test was carried out on UWC Bellville campus. The participants
were well informed about the interview. Three sub-themes emerged from this research
question, namely, self-efficacy in choosing a statistical test, perceived failure to
choose the right test, and unfamiliarity with statistical tests. Regarding self-efficacy in
choosing a statistical test sub-theme, the most common responses highlighted some of
the key features of the participants’ manner of choosing, such as careful inspection of
the data, understanding the problem, experiences in research and in statistics, as well
as their awareness they must check for different possibilities. For those who perceived
they would fail to choose the right test sub-theme, some reasons were a lack of
knowledge, confusion in interpretation, expertise in areas expertise different from that
in which the tests originated, and the conflicting concepts the participants had
acquired in statistics. The unfamiliarity with statistical tests sub-theme indicated a
failure in the learning process because of the multiple backgrounds of the respondents,
difficulty in separating the contributions of multiple approaches to teaching over time
from the participants’ learning process.
Some of the participants were limited in their flexibility in selecting the right

statistical test, because of relatively negative self-concepts that underestimated the
quality of their ability, while other participants expressed concern about their use of
statistical procedures, even when they were offered free assistance. In terms of the
practical knowledge to choose a statistical test, the participants experienced a
succession of problems that they had to solve. Concerning confidence about the
decision made, the participants initially underestimated the level of proficiency that
the type of task required. The lack of information, lack of knowledge, difficulty in
applying the test to real life problems, non-familiarity with the items,
misunderstanding of the items, confusion in the interpretation of the concepts,
conflicting concepts in statistics, different areas of expertise, the degree of familiarity
with a specific test, inability to apply prior experiences, a lack of evidence, criteria for
the test had not been satisfied (assumptions), as well as not referring to peer students
and statistics monitors, might be the reasons for the difficulty observed during the
practical task. The challenges arose because of the influence of the multiple
backgrounds of the participants, as well as the difficulty of separating the
contributions of these multiple approaches of teaching over time, from the
participants’ learning process.

6. Policy Recommendations
This current study has provided important outcomes that could be useful to

researchers in the domain. In addition, it could contribute to an improved orientation
of schemes and programmes related to statistics knowledge. Therefore, certain
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recommendations could be made to government authorities, planners and
policymakers, some of which already exist in programmes initiated to address
statistics education in South Africa.

6.1. Knowledge Transfer Improvement in Statistics Monitors, Supervisors and Peers
The findings of this current research recommend an improvement of knowledge

transfer from the statistics monitors to students. Encouraging easy collaboration
demands the availability of statistics monitors, and the appropriate communication
between them and the students; however, it also involves the building of more
connections of reference, as well as equipping peers in their capacity for interventions.
The findings further indicate the need to pay more attention to statistics monitors,

and, in particular, the conditions of the transfer. Knowledge transfers in statistics are
only efficient under the requirement of context, during the transfer of knowledge.
Additionally, instigating interventions against failure in statistics learning is crucial,
when students are in a critical situation, just after the judgment has been made, and
lack of proper knowledge established. This recommendation will lead to satisfactory
results, if emphasis is placed on increasing the number of meetings (as well as
statistics monitors, who are well trained in statistics issues), and making offices
available for consultations in most departments. The latter recommendations aim at
bringing consultations closer to students, reducing distances, and improving
conditions of good communication during knowledge transfer.

6.2. Particular Attention to Young Postgraduate Students
This recommendation responds to the high risk of failure in statistics learning by

young post-graduate students. The decline in the performance in statistics of post-
graduate students in the 20-25 and 26-30 age groups may be the consequence of
learning method failures. Although some may consider learning selection skills
unimportant in a statistics course as they may think they can just choose the
appropriate test from a book, they do not take into account that there are no guidelines
for selecting a suitable statistical test. A special programme is required to train, or
assist young postgraduate students in learning about selection skills and statistics
learning risk factors. Young graduate students should be involved in this programme,
and subject to available funds, the programme could be extended to all postgraduate
students. Such a programme could even involve all the students at the University.

6.3. Consideration of a University Approach to Knowledge Failure in Statistics
Learning
This recommendation supports the consideration of the university specificities in

the design of programmes and projects related to failure in statistics learning. The
university approach suggests that each university should have its particular answer to
the statistics learning problem, and a committee set up for its monitoring and
implementation. This recommendation aims to bridge the huge gap between
universities, in terms of levels and risks of statistics failure. Budget allowances should
also follow a business and ethically based dispensation of funds according to the
urgent and crucial needs of some universities. Preference, or deep consideration,
should be accorded to universities that appear to be most at risk of failure in the
country. This study recommends an in-depth investigation into the wide gap at
universities in South Africa, in terms of failure in statistics learning, and calls for



Volume 4, Issue 3, 2021 ISSN: 2617-4588
DOI: https://doi.org/10.31058/j.edu.2021.43001

Submitted to Education Journal, page 23-26 www.itspoa.com/journal/edu

urgent and dynamic action in order to reduce the level of knowledge failure in
statistics.
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