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Abstract: The aim of this study was to assess the level of statistical literacy among Polytechnic students in Northwest
Nigeria using Gal's (2004) model of statistical literacy, which consists of a dispositional component made up of five
cognitive elements (literacy skills, statistical knowledge, mathematical knowledge, context knowledge, and critical
questions) and a knowledge component made up of two elements (critical stance and beliefs and attitudes). Through
the use of a multistage sampling approach, a sample of 1203 students from four (4) polytechnics was selected to
participate in a survey. Result from analysis shows that students’ statistical literacy on both the knowledge
component and dispositional component are all at a moderate level. Additionally, there is a significant difference
between the statistical literacy levels of HND and ND students across all sub-components of statistical literacy, except
for the sub-components measuring mathematical knowledge and contextual knowledge. This study recommended
that instructors and institutions reevaluate and investigate new strategies for teaching and studying statistics in
order to help students become more statistically literate.
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I. INTRODUCTION

Statistics is the fundament for planning, monitoring, evaluation, sound reasoning and making right decisions. Statistical
literacy is the ability to understand and critically evaluate statistical results that permeate daily life, coupled with the ability
to appreciate the contributions that statistical thinking can make in public and private, professional and personal decisions
(Wallman, 1993). Chick et al., (2005) describe statistical literacy as ‘transnumerative thinking’ where students will be able
to make sense of and use different representations of data to make sense of the world around them. For Schield (1999),
statistical literacy is the ability to read and interpret data: the ability to use statistics as evidence in arguments.

Nowadays information has become more quantitative, readily available and easily obtained, some of this information may
be misleading or inaccurate. People often assume a statistic appearing in print or reported on the news is true, which may
lead to decision mistake (Ben-Zvi & Garfield, 2004). Processing information and detecting fallacies in result of statistical
data presented and interpreted in a biased way requires critical and sound thinking with a cognitive ability for enquiry that
can be developed through enhancement of statistical literacy (Kliegr et al., 2021). Statistical literacy helps to critically and
efficiently access, consume, digest, react and to the wealth of information being produced, deal with a complex array of
issues and participate actively in public debates (English & Watson, 2016). The ability to understand and to apply statistical
literacy in decision-making has become essential both in everyday life and effective participation in many professional
contexts especially in today’s data driven world (Callingham & Watson, 2017).
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Learning statistics is concerned with ensuring that students understand statistical ideas and able to apply them in real world
situations (Songsore & White, 2018). Callingham (2017) stressed the importance for students to adopt a critical stance about
data, referred to as applying statistical literacy. Schools are essential for developing statistically literate pupils who, in turn,
comprehend why and how statistics are beneficial in seeing and comprehending the world and its complexity (Frankenstein,
1998). The importance and broad range of applicability of statistics in all educational and collaborative research has led to
calls for an increased attention to statistical literacy not only in mathematics curriculum but also in many other disciplines
such as medicine, engineering, sports, biology, agriculture, business, economics, education, sociology and many more
(Sharma, 2011). Most countries include the study of basic statistical concepts and procedures in their curricula by
recognizing the importance of school in the development of statistical thinking and competence in citizen formation
(Batanero et al., 1994).

Lack of statistical literacy can easily lead to misunderstandings, misperceptions, mistrusts and misgivings about the value
of statistics for guidance in public and private choices (Wallman, 1993). Despite the usefulness and widespread emphasis
on learning and teaching of statistics, it is often seen as a daunting subject, and "mathematical anxiety" occurs commonly
among students (Perney and Ravid, 1991). Statistics is one of those subjects which students can have a hard time with and
have negative attitude towards the subject (Saidi and Siew, 2019). Mills (2004) hinted that literature tends to suggest that
students generally have negative attitudes towards statistics. Because of the multifaceted nature of student attitudes towards
statistics, a number of researchers have developed instruments to characterize and measure students’ statistical literacy and
attitudes toward statistics (Nolan et al., 2012), such as Schau et al. (1995) comprehensive instrument for measuring student
attitudes towards statistics (SATS-28, and SATS-36), statistical literacy construct by Watson and Callingham (2003),
element of statistical literacy by Gal (2004) and a four-stage framework of diagnosing students’ thinking in statistical
literacy by Sharma et al. (2011).

Numerous researches have attempted to measure and model the features of statistical literacy in different educational
contexts, including Yotongyos et al., (2015) who applied the statistical literacy model by Gal (2004) to study the level of
statistical literacy of undergraduate students in Thailand though a survey. Their results revealed that the undergraduate
students had moderate level of overall statistical literacy, knowledge component and a dispositional component. In the
knowledge component, the students had high level of literacy skills and mathematical knowledge, moderate level of
statistical knowledge and critical questions, and low level of context knowledge. Additionally, in the dispositional
component, the students had moderate level of critical stance, and beliefs and attitudes. Saidi and Siew (2019) conducted a
survey research to assess the level of Malaysian students’ understanding of the measures of central tendency and attitude
towards Statistics. Their results revealed students’ understanding of measures of central tendency was at a moderate level,
while their attitude towards Statistics was found to be positive.

Oguguo (2020) evaluated data literacy skills of students in Southern Nigerian institutions of higher learning through survey.
The researcher applied descriptive statistics, t-test and Analysis of variance to analyze the data, his findings revealed that
the students possessed moderate level of data literacy skills. Furthermore his findings revealed that Ph.D. students had better
data literacy skills compared to M.Sc. and B.Sc. students, while M.Sc. students’ had better data skills compared to B.Sc.
students. Idehen (2020) assessed and documented right conceptions and misconceptions of five basic concepts in statistics
by Senior Secondary Schools students across Edo State, Nigeria, through survey and analyzed the data using frequency
counts and percentages. Results from his analysis showed low students’ right conceptions of basic statistical concepts and
with majority of students having some nine misconceptions.

Hassan et al., (2020) examined the statistical literacy of university students at BS level by conducting a Quantitative survey
research from 9 public universities of Khyber Pakhtunkhwa, Pakistan. The researchers assessed the students through a self-
developed Instrument for Statistical Literacy (ISL), result from their study demonstrated that students had low statistical
literacy at BS level; it was therefore, recommended that Higher Education Commission of Pakistan may include a significant
portion of practical work in the approved curriculum at university level for the enhancement of statistical literacy. Nahdi et
al., (2021) used descriptive qualitative method to investigate and describe the statistical literacy of prospective teachers in
Islamic Religious Education Department of one of the universities in Majalangka, Indonesia, based on statistical literacy
indicators by providing statistical literacy tests to a randomly selected sample of 32 students. Their results showed that
81.25% of students were able to understand statistical data which was displayed in the form of a line diagram; 87.50% of
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students can present the data in the appropriate diagram, and only 37.50% of students are able to interpret the data from the
given cases.

Il. MATERIAL AND METHODS

This study target population was Polytechnic students in Northwest Nigeria. Participants were chosen from four institutions
using purposive sampling and simple random sampling techniques, participation was voluntary and all participants were
granted anonymity and confidentiality. Statistical literacy model proposed by Gal (2004) was adopted to examine statistical
literacy of the students. The model assumes that students’ statistical literacy involves seven elements separated into
knowledge and dispositional components. The knowledge component comprises of five cognitive elements: literacy skills,
mathematical knowledge, statistical knowledge, context knowledge and critical questions. Dispositional component
comprises of two elements: critical stance, and beliefs and attitudes. Five key elements of the knowledge component
required for statistical literacy proposed include knowing why data is needed and how data can be produced; familiarity
with basic terms and ideas related to descriptive statistics; familiarity with basic terms and ideas related to graphical and
tabular displays; understanding basic notions of probability and knowing how statistical conclusions or inferences are
reached. While the two elements of the dispositional components include individuals’ perception of how they respond to
statistical messages in the media and their attitudes toward statistics which affect their belief systems.

The method of assessment that was utilized to evaluate these seven elements was made up of ten multiple-choice questions
or ten statements on a 5-point Likert scale (Likert, 1932) under each element. Accurate response received one mark, while
erroneous responses received a score of zero and students' statistical literacy was assessed using their overall scores on all
seven elements. To offer additional insight into factors that may influence student statistical literacy and attitude towards
statistics, demographic information was also collected (age, gender, ethnicity, institution and level of study). Descriptive
statistics, mean and standard deviation were employed and class restriction was the basis for making conclusions on literacy
level, while comparison was done using independent t-test.

I1l. RESULTS AND DISCUSSION

A total of 1203 students participated in the study with a mean age of 23.11 + 4.502 years. Table 1 shows the demographic
information of the participants, in general, there are 784 (65.17%) male and 419 (34.83%) female, the table also shows that
400 (33.3%) of the respondents were in their Higher National Diploma (HND) and 803 (66.7%) were in their National
Diploma (ND). Furthermore, a total of 437 (36.33%) students were from Umaru Ali Shinkafi Polytechnic, Sokoto, 321
(26.68%) were from Waziri Umaru Federal Polytechnic Birnin Kebbi, 127 (10.56%) were from Binyaminu Usman
Polytechnic Hadeja and 318 (26.43%) were from Kaduna Polytechnic.

Table 1: Demographic Information

Gender Level of study Total
HND ND
Male Name of Institution Umaru Ali Shinkafi Polytechnic 89 201 290
Waziri Umaru Federal Polytechnic 76 135 211
Binyaminu Usman Polytechnic 33 51 84
Kaduna Polytechnic 69 130 199
Total 267 517 784
Female Name of Institution Umaru Ali Shinkafi Polytechnic 44 103 147
Waziri Umaru Federal Polytechnic 38 72 110
Binyaminu Usman Polytechnic 16 27 43
Kaduna Polytechnic 35 84 215
Total 133 286 419
Total Name of Institution Umaru Ali Shinkafi Polytechnic 133 304 437
Waziri Umaru Federal Polytechnic 114 207 321
Binyaminu Usman Polytechnic 49 78 127
Kaduna Polytechnic 104 214 318
Total 400 803 1203

Result in Table 2 shows that students' statistical literacy on both the knowledge components and dispositional components
are all at a moderate level. Additionally, there is a significant difference between the statistical literacy levels of HND and
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ND students across all sub-components of statistical literacy, except for the sub-components measuring mathematical
knowledge and contextual knowledge, where p-values were higher than 5% significance level

Table 2: Mean and Standard Deviations of Statistical Literacy

Statistical literacy Overall Level of study
HND ND
Mean S.D Mean S.D Mea S.D Mean t p-value
Level n Difference

Literacy skill 575 2357 Moderate 599 2297 529 2410 0.695 4.863 <0.001
Statistical knowledge 3.95 1529 Moderate 4.08 1525 3.70 1.507 0.378 4,072  <0.001
Mathematical 587 2.843 Moderate 5.89 2793 5.83 2.945 0.060 0.347 0.729
knowledge
Context knowledge 419 2.067 Moderate 4.23 2.087 4.12 2.027 0.119 0.942 0.347
Critical Question 466 2272 Moderate 4.87 2309 424 2135 0.635 4610 <0.001
Critical stance 539 2595 Moderate 5.67 2511 481 2.669 0.859 5472 <0.001
Belief and attitude 490 1933 Moderate 4.72 1.853 5.27 2.037 -0.555 -4.734 <0.001

IV. CONCLUSION

This study examined the statistical literacy of polytechnic students in northwest Nigeria. The findings showed that the
students exhibited a moderate level of literacy across all seven components of Gal's model of statistical literacy. The HND
students demonstrated greater Statistical literacy in five of the seven components of statistical literacy than their ND peers.
The results of this study indicate that, despite the significance of statistical literacy including data collecting, hypothesis
formulation, data analysis, and data visualization and interpretation, Polytechnic students did not seem to have enough of
these. It is therefore recommended that teachers who are currently instructing students in statistics subjects should pay more
attention and be encouraged to diversify their teaching strategies so that students can practice their statistics literacy through
practical work and exercises. This will help students meet the global standard and help them contribute greatly to their

society.
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