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ARTICLE INFO  ABSTRACT 
  This study investigated and evaluated Ghanaian fresh undergraduate 

students’ conceptual understanding of the standard deviation based on 
their knowledge gained from the Ghanaian Senior High School (SHS) core 
and elective mathematics curricula. This study was performed by grouping 
three consecutive batches of fresh undergraduate students of the 
Department of Mathematics Education of the University of Education, 
Winneba, Ghana and cumulative results were collected and interpreted by 
proper survey among them. Though a test item was the main instrument 
for collecting data, student’s responses were not scored quantitatively. 
Only the themes running through students’ responses were of interest to 
the researcher. Results indicated that fresh undergraduate students do not 
have a conceptual understanding of the standard deviation.  
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1. INTRODUCTION   

Variation, one of the fundamental concepts in statistics 
[1], is one of the basic concepts taught in any 
introductory statistics class due to its many 
applications in everyday life. Wild & Pfannkuch [2] 
demonstrated its practical importance in peoples’ lives 
and the way they do business. They claimed “it is 
variation that makes the results of actions 
unpredictable, that makes questions of cause and 
effect difficult to resolve, that makes it hard to uncover 
mechanisms. Variation is the reason why people have 
had to develop sophisticated statistical methods to 
filter out any messages in data from the surrounding 
noise”. According to C. J. Wild & M. Pfannkuch [2], 
where variation does not exist, there would not be any 
scientific problem, and as such “if statistics is to give 
us a means of understanding a variation-beset world, 
then the nature of statistical variation needs more 
careful specification”. 

Variation is truly present everywhere. No data 
collected on any variable yields the same data values 
for a group of people. People vary in age, height, 
weight, IQ levels, cholesterol levels, etc. It is for this 
reason that statistical analysis could be performed on 
a data set to yield fruitful results, for informed  

decisions to be taken. This means without variation, 
measurements would yield uniform data values, 
thereby inhibiting much analysis to be done. Hence, 
the assertion by R. D. Snee [3] that “If there was no 
variation, there would be no need for statistics and 
statisticians”. 

The standard deviation, an important measure of 
variation, among others like the range, variance and 
the interquartile range are commonly used statistics 
frequently reported in most statistical reports. 
However, unlike other summary quantities of data, the 
standard deviation is a concept that students do not 
understand very well [4]. In their study, D. Ben-Zvi & J. 
Garfield [5] noted that the calculation of the standard 
deviation is difficult as well as “difficult to motivate”. 
Further, they noted that in teaching the standard 
deviation, most teachers tend to emphasize on 
teaching its formula, practice with performing 
calculations, and linking it to the empirical rule of the 
normal distribution. Such emphasis on these 
calculations and procedures does not automatically 
promote a conceptual understanding of the standard 
deviation [5]. According to J. Garfield, and D. Ben-Zvi 
[6], though students learn what the standard deviation 
is and how to compute it, rarely do they have an 
understanding of what it is and how it is interpreted? 
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They do not understand its value and significance [4]. 
A conceptual model is rather required to develop 
instruction that promotes the conceptual 
understanding of the concept of the standard 
deviation [5]. D. Bramwell [7] on the other hand, found 
the concept of the standard deviation easier to 
understand than one thinks, though it is difficult to 
handle. Understanding it, he said, one can use it to 
make good decisions.  

The mathematics curriculum of the Ghana Education 
Service (G. E. S.) acknowledges the importance of 
statistics. As such, it is introduced to pupils as 
“collecting and handling data” as a topic in 
mathematics at both the primary level and junior high 
levels of education. This is to help the students to fit 
into this information age and also help to develop their 
reasoning skills and mathematical abilities useful for 
future opportunities and personal developments [8 & 
9].  

Basic descriptive statistics such as collecting and 
organizing data, as well as constructing simple graphs 
to represent data are taught at the primary level. 
Students are also introduced to the measures of 
central tendency from the Junior High School (JHS), 
and they are taught to use them to interpret and draw 
conclusions on given data. At the senior high level, 
students are introduced to measures of variation in 
both core and elective mathematics. At this level, the 
teaching syllabi for both the core and elective 
mathematics clearly spell out that students must be 
taught to calculate and interpret the standard 
deviation and variance of ungrouped and grouped 
data respectively [9 & 10].  

Since statistics is taught under mathematics at both 
the JHS and SHS levels in Ghana, it is not surprising 
that studies on students’ conception of the standard 
deviation are not as common as that on the general 
performance in mathematics. On the performance in 
mathematics, most studies have reported that the 
performance of Ghanaian students at both the JHS and 
the SHS levels has been consistently very appalling [11 
& 12]. Results of internally written examinations: 
Basic Education Certificate Examination (BECE) and 
Senior Secondary Certificate Examination (SSCE), as 
well as external ones like the Trends in Mathematics 
and Science Study (TIMSS) have consistently reflected 
this appalling performance [13 - 15].   

As one of the general aims of the Ghanaian JHS 
mathematics curriculum, mathematics education aims 
at providing a base for students who may want to 
continue their studies in mathematics or other related 
subjects where mathematical concepts are 
indispensable [9]. As a result, students are expected to 
transfer the knowledge gained in their study of 
mathematics at the JHS and SHS levels to their study of 
mathematics at the undergraduate level.  According to 
D. F. Halpern, and M. D. Hakel [16], colleges and 
universities exist for transfer of learning. They noted 
that the main motivation for any formal instruction is 

the assumption that knowledge, skills, and attitudes 
acquired will be remembered and used in some other 
context in the future. As a result, students are taught 
how to write, use mathematics, and think because it is 
believed that these skills will be used someday when 
out of school.  

However, studies have shown that most students 
though could compute the standard deviation they 
could not explain or describe what it meant in the 
context of a data set [17 - 19]. Similarly, G, Armah, and 
S. K. Asiedu-Addo [20] observed that most Ghanaian 
students have limited knowledge of averages after 
senior high education. They found that students only 
know how the arithmetic mean was computed, but 
lack the ability to explain it.   
Having taught introductory statistics to fresh 
undergraduate mathematics students of the University 
of Education, Winneba, Ghana, (UEW-G) for over five 
years, it appears that though these students have gone 
through the core and elective mathematics curricula at 
the SHS level, they have difficulties interpreting most 
statistical summary measures. Also, the introductory 
statistics course which is among the courses offered in 
the first semester at UEW-G relies heavily on the 
concepts learnt in both the core and elective 
mathematics at the SHS level. It is for this reason that 
this current study sought to investigate the conceptual 
understanding of fresh undergraduate students of the 
Department of Mathematics Education of UEW-G on 
the standard deviation, after going through the 
Ghanaian JHS and SHS mathematics curricula. As a 
result, the following question guided this study: What 
conceptual understanding do fresh undergraduate 
students have about the standard deviation as a 
measure of variability. 

2. METHODS  
The descriptive survey design was used, since the 
study was devoted to gathering information for the 
purpose of describing and interpreting how students 
have conceptualized the standard deviation as a 
measure of variation. One hundred and forty (140) 
fresh students, each from the 2012/13 and 2013/14 
academic years and one hundred and fifty (150) from 
the 2014/15 batch of students admitted into the 
Department of Mathematics Education of the UEW-G 
were used as the sample for the study. Out of these, 
7.1%, 10.0% and 10.0% of the 2012/13, 2013/14 and 
the 2014/15 batches respectively were females. For 
their age pattern, a majority of all the year groups: 
82.4% of 2012/13, 89.2% of 2013/14 and 86.7% of 
2014/15 were all between the ages 20 and 29. 
Students from SHS throughout the ten regions of 
Ghana were represented in all the year groups. For 
both the 2013/14 and 2014/15 year groups, a little 
above two-thirds of the sample either studied General 
Science or Business at the SHS, except for the year 
2012/13 in which a little over half of them read either 
General, Pure Science or Business. It must however be 
noted that all participants studied elective 
mathematics at the SHS.  
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The data collection instrument was a test. There were 
five test items of which four were adapted from the 
National Science Foundation (NSF)’s funded 
Assessment Resource Tools for Improving Statistical 
Thinking (ARTIST) website. This website is designed 
to provide a variety of assessment tools for teaching 
any introductory statistics course. It aims at assisting 
teachers to assess statistical literacy, reasoning, and 
thinking. The other item was designed by the 
researcher herself.  

All the test items were the open ended type where 
students were to provide their own responses and 
give reasons for their responses. In all the year groups, 
the test was taken before official lectures for the 
introductory statistics course begun. This was to 
ensure that participants were assessed based on their 
knowledge from the JHS and SHS since all participants 
had not taken any higher level statistics course after 
SHS. Though the main instrument was a test, the 
researcher was not interested in assigning marks to 
students’ answers, but rather how students responded 
to the items. As a result, the main themes they used to 
describe the concept of the standard deviation were of 
interest to the researcher.  

3. RESULTS  
In the first item, participants were presented with data 
from which the arithmetic mean and the standard 
deviation have been calculated and they were 
requested to explain what the standard deviation 
meant. 

 The item, adapted from ARTIST website, is 
presented below:   

Here are values of measurements of distances (in 
millimeters) between the two eyes of 8 adult patients 
who were to be given eyeglasses: 67, 66, 59, 62, 63, 66, 
55, and 66. The mean distance is 63 mm and the 
standard deviation is 4.2. Explain to someone not in a 
Statistics class, what the standard deviation means.   

From their responses in “Table 1:”, only 1.4%, 2.1% 
and 5.3% of the 2012/13, 2013/14 and 2014/15 
batches respectively could either define the standard 
deviation as a deviation from the mean or a spread out 
of data. Less than 3.0% from both the 2012/13, 
2013/14 batches and 7.3% of the 2014/15 batch just 
quoted the formula for finding the standard deviation 
without explanation. As many as 92.1%, 92.2% and 
87.4% of the 2012/13, 2013/14 and 2014/15 batches 
respectively either did not respond to the item or gave 
other responses that have no bearing on the standard 
deviation.  

Some of those responses included: “the standard 
deviation is the sum of frequencies”; “it is the 
measurement of values after determining the mean”; 
“the standard deviation measures how the distribution 
of data will be”; “it shows the class midpoint; it shows 
the poor performance of a group”; “it shows the values 
were below average”; “it shows the inaccuracies in the 
values”; etc. 

 
 

Table 1: What the Standard Deviation Means 

  2012/13 2013/14 2014/15 

Response N % N % N   % 

Deviation from the mean 1 0.7 1 0.7 2 1.3 

Spread of Data 1 0.7  2 1.4 6 4.0 

Using Calculation 4 2.9 3 2.1 11 7.3 

Range 1 0.7 - - - - 

Numbers that Vary 4 2.9 5 3.6 - - 

No Response 105 75.0                                                                       89 63.6 78 52.0 

Others  24 17.1 40 28.6 53 35.4 

Total  140 100.0 140 100.0 150 100.0 

 
To be able to ascertain whether participants really 
understood the concept of the standard deviation, they 
were presented with two data sets, A and B, and they 
were asked to indicate which of them will have a 
larger standard deviation and give a justification for 
their answer.  
The item, also adapted from the ARTIST website, is 
presented below:  
Kwesi and Adwoa are studying the following two data 
sets. 

 
Data Set A: 110, 112, 114, 115, 116, 118. 
Data Set B: 2,    6,    15,    28,     59,    112. 
WITHOUT CALCULATING, which of the data sets, A or 
B, will have the larger standard deviation? Why? 
More than 50.0% of the participants from all year 
groups correctly selected Data Set B to have a higher 
standard deviation than Set A. However, 22.0% of the 
2014/15 batch of students failed to provide any 
response to the item as reflected in “Table 2:”
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Table 2: Which of two Data Sets will have a larger Standard Deviation? 
 
 

 2012/13 2013/14 2014/15 

Response N % N % N % 
Correct (Data Set B) 74 52.8 85 60.7 77 51.3 
Wrong (Data Set A) 54 38.6 49 35.0 40 26.7 
No Response 12 8.6 6 4.3 33 22.0 
Total  140 100.0 140 100.0 150 100.0 

 
The cumulative survey data of various batches were 
tabulated in “Table 3:” on the basis of ‘’Why Data Set 
B will have a Larger Standard Deviation?’’ and it was 
found that 13.5%, 7.1% and 15.6% from the 2012/13, 
2013/14 and 2014/15 batches respectively indicated 
that Data Set B is more spread out than Data Set A. 
Three, representing 3.5% of the 2013/14 batch also 
pointed out that Data Set B has a higher range than Set 
A. From all the year groups, some participants tried to 
use calculation to justify their answer even though 

they were not supposed to. Over 20.0% of the 
participants from each year group also attributed the 
larger standard deviation of Data Set B to its lower 
mean. Nevertheless, more than 40.0% from all the 
year groups either did not provide any reason for their 
answer or gave other reasons such as: “the standard 
deviation is inversely proportional to the sum of the 
data set”; “standard deviation is not affected by the 
arithmetic mean”; “standard deviation depends on the 
arithmetic mean”; etc. 

 

Table 3: Why Data Set B will have a Larger Standard Deviation? 
 

 

For those who wrongly chose Data Set A as having a 
larger standard deviation, between 67.5% and 74.1% 
across year groups could not justify their answer as 
presented in “Table 4:”. While some tried to use 
computation to justify their answers, others gave 
reasons such as: “a data set with larger numbers will 

always have a higher standard deviation”; “it has a 
larger mean”; “standard deviation depends on data 
values, so the higher the values the higher the 
standard deviation”; “the data values of Data Set A are 
more than that of Data Set B”; “values in Data Set A are 
close together”; etc. 

 

Table 4: Why Data Set A will have a Higher Standard Deviation? 
 

 2012/13 2013/14 2014/15 

Response N % N % N % 

Large Numbers 10 18.5 5 10.2 5 12.5 

From Calculation 4 7.4 6 12.2 8 20.0 

Close together - - 4 8.2 - - 

No Response 27 50.0 22 44.9 19 47.5 

Others  13 24.1 12 24.5 8 20.0 

Total  54 100.0 49 100.0 40 100.0 

 2012/13 2013/14 2014/15 

Response N % N % N % 

More Spread Out 10 13.5 6 7.1 12 15.6 

Higher Range - - 3 3.5 - - 

Smaller Numbers 5 6.8 13 15.3 9 11.7 

Lower Mean 15 20.3                                                                                                                                                                                                                                                                                                                                                                    19 22.4 23 29.9 

High Frequency 3 4.0 2 2.3 - - 

From Calculation 10 13.5 6 7.0 1 1.3 

No Response 16 21.6 26 30.6 11 14.3 

Others  15 20.3                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        10 11.8 21 27.2 

Total  74 100.0 85 100.0 77 100.0 
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Similarly, participants were presented with “Figure1:” 
and they were expected to indicate among the pair of 
histograms, which one has a larger standard deviation 
with explanation. The item is presented here: 

For the pair of Histogram A and B below, determine 
which one has the larger standard deviation (it is not 
necessary to do any calculations to answer this 
question). Explain your answer. 

 

 
Figure 1:  A pair of Histogram 

 
From their tabulated responses on “Which of the Pair 
of Histograms has the Larger Standard Deviation?” in 
“Table 5:” it was revealed that 40.7%, 39.3% and 
52.0% of the 2012/13, 2013/14 and the 2014/15 
batches respectively wrongly chose histogram A to 

have a larger standard deviation. Just as reported from 
other items, over 20.0% from both 2012/13 and 
2013/13 year groups, and 13.4% of the 2014/15 year 
groups did not answer the item.  

 
Table 5: Which of Two Graphs has the Larger Standard Deviation? 

 

 2012/13 2013/14 2014/15 

Response N % N % N % 

Graph A  57 40.7 55 39.3 78 52.0 

Graph B (Correct) 40 28.6 46 32.9 47 31.3 

Same Standard Deviations 8 5.7 10 7.1 5 3.3 

No Response 35 25.0 29 20.7 20 13.4 

Total  140 100.0 140 100.0 150 100.0 

 

Out of those who wrongly selected Histogram A to 
have a larger standard deviation, more than 70.0% of 
the participants from each of the year groups either 
could not justify their answer or gave other reasons 
such as: “higher frequencies for Histogram A”; “rough 

arrangement of Histogram A”; “small numbers for 
Histogram A”; etc. Other reasons given included larger 
arithmetic mean and poor performance. This is 
represented in “Table 6:” 

 
Table 6: Why Histogram A has a Larger Standard Deviation? 

 

 2012/13 2013/14 2014/15 

Response N % N % N % 
Less Spread Out 3 5.3 1 2.2 2 2.6 

Higher Mean 9 15.8 6 13.0 14 17.9 

Widely Spread 3 5.3 1 2.2 - - 

Performance was Poor 2 3.5 - - 3 3.9 

No Response 23 40.3 21 45.6 18 23.1 

Others  17 29.8 17 37.0 41 52.5 

Total  57 100.0 46 100.0 78 100.0 
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When participants’ reasons on “Why Histogram B has 
a Larger Standard Deviation” were analyzed, it was 
revealed that only 10.0%, 4.4% and 2.1% of the 
2012/13, 2013/14 and 2014/15 batches of 
participants respectively could indicate that 
Histogram B has a larger standard deviation than 
Histogram A  because it is more spread out. Among the 
reasons given, 25.0%, 23.9% and 17.0% of the 
participants from the 2012/13, 2013/14 and 2014/15 

year groups, respectively  attributed the larger 
standard deviation of Histogram B to its lower 
arithmetic mean. Though rightly selected Histogram B 
to have a larger standard deviation, 60.0% or more of 
the participants from all year groups either could not 
justify their answers or gave other reasons such as: 
“more frequencies”; “better performance”; “higher 
figures”; etc. This is represented in “Table 7:” 

 
Table 7: Why Graph B has a Larger Standard Deviation? 

 

 2012/13 2013/14 2014/15 

Response N % N % N % 

More Spread Out 4 10.0 2 4.4 1 2.1 

Lower Mean 10 25.0 11 23.9 8 17.0 

More Uniform 2 5.0 - - - - 

More people Below Average - - 3 6.5 - - 

No Response 17 42.5 22 47.8 16 34.1 

Others  7 17.5 8 17.4 22 46.8 

Total  40 100.0 46 100.0 47 100.0 

  
In another item, participants were asked to explain 
what a standard deviation of zero meant. The item 
was presented as follows: 

Imagine a set of quiz scores. If you were told that the 
standard deviation of the quiz scores is 0, what would 
that tell you about the scores? 

In their response, as presented in “Table 8:” 15.0% or 
less from all year groups was able to answer correctly 
by indicating that “all the scores were the same”. 
Notwithstanding higher percentage of participants 
(about a third of each batch) who did not respond to 

the item, between 10.0% and 15.0% of participants 
from all the year groups believes a zero standard 
deviation meant “poor performance of students in the 
quiz”. Others were of the view that the zero standard 
deviation resulted from a “wrong computation”, or 
that “the arithmetic mean of the quiz scores was zero”.  
Other responses that showed up were “zero was the 
number that spread around the mean”; “the highest 
score was zero”; “nobody failed the quiz”; “it means 
there was no failure”; “the scores had a huge 
arithmetic mean”; “the scores were excellent”; etc.  

  
Table 8: What a Standard Deviation of Zero Meant 

 

 2012/13 2013/14 2014/15 

Response N % N % N % 

All Values are Same  10 7.1 21 15.0 17  11.3 

Wrong Calculation 9 6.4 7 5.0 2 1.3 

Poor Performance 22 15.7 18 12.8 16 10.7 

All Values are Zero 12 8.6 3 2.1 9 6.0 

There were no Scores - - 4 2.9 - - 

The Mean is Zero 8 5.7 4 2.9 3 2.0 

No Response 51 36.5 48 34.3 53 35.3 

Others  28 20.0 35 25.0 50 33.4 

Total  140 100.0 140 100.0 150 100.0 
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Lastly, participants were given a discrete frequency 
distribution to calculate its standard deviation. In their 
solution, between 5.3% and 10.7% from all batches 
were able to calculate it correctly, as represented in 
“Table 9:” Between 43.4% and 51.4% of the 

participants did not attempt a solution. The remaining, 
though attempted, had it wrong either as a result of a 
wrongly quoted formula or a wrong computation 
procedure.

 
Table 9: Calculating the Standard Deviation 

 

 2012/13 2013/14 2014/15 

Response N % N % N % 

Correct  12 8.6 15 10.7 8 5.3 

Wrong  60 42.8 53 37.9 77 51.3 

No Response 68 48.6 72 51.4 65 43.4 

Total  140 100.0 140 100.0 150 100.0 

 
A space was provided for students to assess 
themselves. Most of them indicated that their 
performance will not be anything to write home about 
since they were not used to the kind of questions they 
responded to in the test given them. They further 
indicated that they were only used to computing 
statistical measures, but not to be defining, explaining 
and justifying their answers.  

4. DISCUSSION 

The results of the study revealed that after going 
through the Ghanaian SHS core and elective 
mathematics curricula, most students do not have a 
conceptual understanding of the standard deviation. 
For three consecutive years, less than 6.0% of the 
participants for each batch of students could define 
the standard deviation either as the spread of data or a 
deviation (not average deviation) from the arithmetic 
mean. This is consistent with the findings of V. 
Dubreil-Frémont, C. Chevallier-Gaté, & N. Zendrera 
[22], when they studied the conceptions of 
undergraduate students on average and standard 
deviation. They observed at the beginning of their 
statistics course that 71.6% of the participants used 
could not tell what the standard deviation was. Only 
4.0% were able to give a good explanation for the 
standard deviation. Though the percentage of correct 
responses increased at the end of the course, students 
still showed difficulty in understanding the concept of 
the standard deviation. It was quite alarming, in this 
present study, the high non response rate observed in 
all year groups for all test items, especially when asked 
to explain what the standard deviation was.  

Al-Saleh & Yousif [4] observed that though most 
students in elementary statistics courses can compute 
the standard deviation for a data set, they do not show 
understanding of the meaning of its value and 
importance. However, in this study, students neither 
showed understanding of the concept of the standard 
deviation, nor the ability to compute it. When it came 

to the computation of the standard deviation, only 
between 5.3% and 10.7% of the participants across 
the year groups in this study were able to do it. For the 
high percentage that had it wrong, it was observed 
that it was as a result of either quoting a wrong 
formula or a wrong procedure in computation. This is 
consistent with other studies which reported that 
students have found the computation of the standard 
deviation to be complex [5, 17, 18, 21, & 22].   

Students in this study did not even show 
understanding of the computational procedure for the 
standard deviation, hence their inability to recall the 
formula. Trumpower [23] observed that when 
students are presented with conceptual equations 
rather than computational or unfamiliar equations and 
procedures, it helps them to overcome the difficulty 
they encounter in mathematics in general and 
statistics in particular. Computational equations, he 
said, only make them concentrate on learning the 
computational procedures involved rather than trying 
to develop a conceptual understanding of the 
principles that underlie those processes. Turegun [19] 
confirmed this when he observed that his students, 
like himself, had little or no challenge doing statistical 
computations with their procedural understanding of 
the algorithms even though they could not explain the 
concepts behind the formulae or algorithms. They 
were also not able to explain the computed standard 
deviation in relation to a data set.    

The results also revealed in “Table 2:” that though 
between 51.3% and 60.7% of participants from each 
year group of students was able to select among data 
sets which of them has a larger standard deviation, 
“Table 3:” showed that only between 10.6% and 
15.6% of them were able to give a correct justification 
for their response. For those who tried to justify their 
selection, as indicated in “Table 3:” between 20.3% 
and 29.9% across year groups attributed the higher 
standard deviation of a data set to its lower arithmetic 
mean.   
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When it came to identifying a Histogram with a larger 
standard deviation in “Figure 1:”,, though about a 
third of each year group was able to respond correctly 
as reflected in “Table 5:”, only about 10.0% of 
2012/13 and below 5.0% of both the 2013/14 and 
2014/15 year groups gave a correct justification for 
their response as revealed in “Table 7:”. Similar to the 
justification on “Why Data set B has a Larger Standard 
Deviation, “Table 7:” indicated that between 17.0% 
and 25.0% of those who attempted to justify “Why 
Histogram B has a Larger Standard Deviation” 
attributed it to its lower arithmetic mean. This 
indicates that about 20.0% of these students have built 
a conception that a data with a higher mean will 
always have a smaller standard deviation. However, in 
M. Turegun’s [19] study, 71.4% of his participants 
gave appropriate responses when they compared two 
mound-shaped histograms for the size of the standard 
deviation.  

Unlike in M. Turegun’s [19] study for assessing 
students’ conception of the standard deviation, where 
he saw more than 50.0% of his participants giving an 
appropriate interpretation to a zero standard 
deviation, students in this present study could not 
explain what a standard deviation of zero meant. From 
“Table 8:” only between 7.0% and 15.0% across the 
three year groups were able to explain. It was 
observed among those who responded that between 
10.0% and 15.7% across year groups have a 
conception that a zero standard deviation of 
examination scores meant poor performance in the 
examination.  

5. CONCLUSION 

It can therefore be concluded that after going through 
the SHS core and elective mathematics syllabus, 
Ghanaian students: 
1. Do not have a conceptual understanding of the 
standard deviation. 
2. Cannot compute the standard deviation.  
3. Though can distinguish between which set or 
histogram has a larger standard deviation, they have 
built a wrong conception that when a set has a lower 
arithmetic mean, it will definitely have a larger 
standard deviation.  

6. RECOMMENDATIONS 

It is therefore recommended that core and elective 
mathematics teachers at Ghanaian SHS teach the 
concept of the standard deviation for conceptual 
understanding before teaching the computational 
procedures. Since the teaching syllabus specifies that 
students are to be taught to calculate and interpret the 
variance and the standard deviation.  
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