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Abstract. The aim of this research is intended to examine the effect of mathematics and statistics
perception towards students’ statistical literacy. The research utilized a survey method with quantitative
approach. The research population was undergraduate students from major informatics in one of
university in Jakarta. The sample consisted of 80 students, 50 of students were male, while 30 of the
students were female. All the participants belonged to similar grade level and enrolled in a statistics
course. A survey instrument entitled “Mathematics and Statistics Perception Scale (MSPS)” was
intended to examine undergraduate students’ perceptions of self-efficacy and their attitudes toward the
application of statistics in real world settings. The final version scale consists of 11 items. A multiple-
choice survey with 22 questions measuring statistical literacy skills and consisted of items measuring skills
on interpreting or critiquing the prevalence of statistical phrases and ideas in the media. The data collected
were analyzed using linear regression and independent sample t-test. The result revealed that students’
mathematics and statistics perception was found to be significantly and positively related to statistical
literacy skills, while there is no significant differences between gender, perception, and statistical literacy.
The linear regression analysis estimates the linear regression function to be y = 3.706 + 0.439x.
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Introduction

Statistics is a part of life in today’s modern society. Statistical literacy has been
recognized as essential knowledge that all citizens need to possess in today’s information-
driven society (Yotongyos, Traiwichitkhun, and Kaemkate, 2015). Hand (Arumugam,
2014) stated that statistics is about solving real world problems. Statistics is not only
needed for conducting scientific research, but also for being informed citizen and for
advancing in technology as society (Arumugam, 2014). A statistically literate citizen
would be able to understand statistical information via radio, television, the World Wide
Web, and so on, and be able to make responsible decisions based on information
(Hovermill, Beaudrie, and Boschmans, 2014). Besides, Rumsey (Yotongyos,
Traitwichitkhun, and Kaemkate, 2015) added that being statistically literate enables one to
consume and critically digest the wealth information being produced in society. In other
words, statistics is an important tool for any individual who adapt him/herself to the
changing world in which numerical data are increasing presented (Ben-Zvi and Garfield,
in Arumugam, 2014).

Statistics courses were one of compulsory subject for university students
(Arumugam, 2014). Schau et al. (Ncube and Moroke, 2015) stated most of students at
undergraduate university level take statistics course as prerequisite for their degree

86



Risma Nurul Anliya [ Journal of Research and Adpances in Mathematics Education, 2018, 3(2), 86 - 96

programs. Frankenstein proposed that school plays a crucial role for improving students’
statistical literacy ability, a literate student would be able to understand why and how
statistics are useful in perceiving and interpreting the world and its complexity
(Nikiforidou, Lekka, Pange, 2010). Schield (Yotongyos, Traiwichitkhun, and Kaemkate,
2015) described statistical literacy as the ability to interpret and evaluate statistics data,
and the ability to use statistics as evidence in arguments. The competencies of statistical
literacy can be viewed as an ability to understand basic statistical terms, such as
percentage and average, to more advanced statistical methods and analysis (Peter, USC,
Kellam, 2013). Statistical literacy concerns understanding statistics in their context; what
they are telling us or what they are not. In this way, it is not about calculations that
seemingly dominate much of statistics education in the schools, such as making graphs,
finding measures of central tendency, calculating standard deviations and so on, but it is
about understanding what these measures tell us in the context of the situation
(Hovermill, Beaudrie, and Boschmans, 2014).

In order to succeed and use statistics, Schau suggested that students should think
that statistics is valuable in their lives and realize that it is relevant to their academic and
professional endeavors (Mandap 2016). It is important for students to like statistics,
believe that they can understand and use statistics, and think that statistics is not too
difficult to learn, so they would be willing to invest the effort needed to learn statistics
(Arumugam: 2014; Emmioglu and Capa-Aydin, 2012). In other words, Schau stated that
it is important for students to have positive attitudes towards statistics (Emmioglu and
Capa-Aydin, 2012). Ramirez stated that positive attitudes towards statistics can keep
students using what they have learned and encourage them to seek opportunities to learn
more (Sesé, Jiménez, Montafio, Palmer: 2015).

Unfortunetelly, statistics classes seem universally disliked by college students and
have become barriers for their graduation (Hogg, Onwuegbuzie; Schau, Millar, and
Petocz, in Hedges and Harkness, 2017). Usually, before entering university level, students
have wrong perceptions and misapprehensions about statistical ideas (Chadjipadelis and
Gastaris; Garfield, in Nikiforidou, Lekka, Pange, 2010). Students often consider statistics
as a difficult subject to learn and associated with students’ negative feelings towards
statistics. Statistics viewed as one of the biggest hurdles they face in their study
(Arumugam, 2014). According to Chiesi and Primi (Sesé, Jiménez, Montafio, Palmer:
2015), some students could consider statistics as a burden because they are not have self-
confident about their statistics competences (Mandap, 2016) and they do not like or not
good in mathematics (Hedges and Harkness, 2017). Students thought that the most
statistical concepts are complex and difficult to understand (Mandap, 2016), and they
were used to memorize statistical knowledge and follow rules and procedures in standard
contexts (Vanhoof, in Arumugam, 2014). Galli et al. (Ncube and Moroke, 2015)
highlighted that a poor performance in statistics was often preceded by negative
perception. It can be clearly seen that one’s perception of their capability, their
expectations of success in course, their valuing of an activity may impact on their
persistence and motivation to learn, and in advance lead to their academic performance
(Gutman and Schoon, in Ncube and Moroke, 2015).

In this study the term “perception in mathematics and statistics” refers to somekind
of mental representation or view of mathematics and statistics, originated from past
experience as well as associated beliefs, attitudes, and conceptions (Mutodi, 2014). Many
students believed “learning mathematics or statistics is a question more of ability than
effort” (McLeod, in Mutodi and Ngirande, 2014). They hold the view that learning
mathematics and statistics are only for the clever ones, or only for those who have
“inherited mathematical/statistical ability” (Mutodi and Ngirande, 2014). Personal beliefs
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and perception of their capability affect the students’ interest in learning, efficiency in
performing tasks, motivation and pleasure, attribution of causes to academic success or
failure, and self-concept (Mutodi and Ngirande, 2014).

Most students go to university with different experiences and background in
statistics as this subject not fully taught in high school. Besides, Chiesi and Primi (Ncube
and Moroke, 2015) explained that students enter introductory classes with different levels
of competences, especially mathematics competence, and then their statistical reasoning
and numeracy skills are constantly tested and challenge in statistics class. Usually,
students who do not have the background knowledge in mathematics were often feeling
nervous about taking any statistics course. In order to assess the effect of mathematics
and statistics perception towards statistical literacy among undergraduate students, the
following research question was addressed in this study: is there an effect of mathematics
and statistics perception towards statistical literacy? In addition, this study was conducted
to determine the differences between gender, perception, and statistical literacy.

Research Methods

The research utilized a survey method with quantitative approach. Survey research is
a commonly used method of collecting information about a population of interest. A
subgroup of the population was selected to answer the survey questions, then the
information collected can be generalized to the entire population of interest

The population of this research was undergraduate students from major informatics
in one of university in Jakarta. The sample consisted of 80 students, 50 of students were
male, while 30 of the students were female, who were selected using purposive random
sampling. All the participants belonged to similar grade level and enrolled in a statistics
course. The participation was voluntary and the students were told that their responses to
the survey would not affect their grades.

Data obtained from the results of statistical literacy test and questionnaires carried
out by students. A multiple-choice survey with 22 questions measuring statistical literacy
skills was adapted from Schield (2008). The survey consisted of items measuring skills on
interpreting or critiquing the prevalence of statistical phrases and ideas in the media. Of
the 22 multiple-choice questions, 8 were true false. A higher score means a higher level
of skills in statistical literacy.

Besides, students completed a survey instrument entitled “Mathematics and
Statistics Perception Scale (MSPS)” (Cherney and Cooney, 2005: 8) that was intended to
examine undergraduate students’ perceptions of self-efficacy and their attitudes toward
the application of statistics in real world settings. The initial scale consisted of 15 items
and the final version consists of 11 items. The statements were anchored using a 4-point
Likert-type rating (1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree). No
neutral point was included in order to get the respondents to voice an opinion.
Negatively worded items were later reverse coded. A reliability analysis of the survey
instrument gives a high value with a Cronbach alpha of 0.704 for all items. A mean score
was employed to conclude the respondents’ feedbacks towards each perception item
given in the survey form. A high score shows a high positive perception.

Both sets of tests were run on an SPSS package, using significance level 0.05. The
data analyzed by linear regression analysis to examined that there is an effect of
mathematics and statistics perception towards statistical literacy, and how far
mathematics and statistics perception explained students’ statistical literacy. The data that
collected from questionnaire and test results, proceed through these stages: (1) Give
scoring for students’ answer refer to answer key and guidelines scoring; (2) Statistics
assumption trial, means normality, linearity, heteroscedasticity, and autocorrelation test;
(3) Linear regression analysis.
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Results and Discussion
Descriptive Statistics of Perception and Statistical Literacy

According to the result obtained, the mean, standard deviation, minimum and
maximum of perception and statistical literacy are as table below. It is recorded in Table
1, with regards to mathematics and statistics perception, that the mean score of
perception and literacy female and male students were not much different, there are
22.40 for female and 21.68 for male for perception, and 13.90 (female) and 13.00 (male)
for literacy. Female students had higher standard deviation of perception and literacy
than male. It showed that female students’ perception and literacy were more variated
than male. Score minimum for female was higher than male, around 2 point for
perception and 4 point for literacy. While, score maximum of perception and literacy for
both were same.

Table 1. Descriptive Statistics of Perception and Statistical Literacy

N Minimum Maximum Mean Std. Deviation
literacy_female 30 9 19 13.90 3.044
literacy_male 50 7 19 13.00 2.871
perception_female 30 13 36 22.40 6.223
perception_male 50 9 36 21.68 5.923

Valid N (listwise) 30

Independent samples t-test analysis was conducted on the data to compare
perception and statistical literacy based on gender. The result in Table 2 indicated that
there is not a difference in statistical literacy skills for female and male students (t = 1.327
and p = 0,188 > 0.05). When analyzing if gender differences was required and the
mathematics and statistics perception scale, there was no statistically significant
difference between gender (t = 0.516 and p = 0.607 > 0.05). These are consistent with
previous finding (Wismath and Worrall, 2015), there is no significant gender differences
in attitude and mathematics ability. Gender was not a significant factor in the study
though we had thought it might be given the volume of research devoted to gender
issues in mathematics. Although, contrary with the findings of research by Taylor et al.;
Leder et al.; Schiebinger (Wismath and Worrall, 2015), which explained that gender is an
important factor in mathematics ability, performance, and motivation, with special
attention to math anxiety.

Analysis by Question of Literacy Test

The percentage of students that got question right ranged from 30% to 94% as
shown in Figure 1. Most of students failed to answered correctly questions number 1, 7,
11, 20, and 22, namely questions about graphs and charts, comparisons, and measures of
central tendency. Teachers tend to focus on which questions students missed (Schield,
2008). This indicates materials that must be covered to help students improve their
statistics literacy skills.
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Table 2. T-test for gender differences

t-test for Equality of Means

Sig. 2-  Mean  Std. Error

t df tailed) Difference Difference
literacy Equal variances assumed 1.327 78 188 .900 .678
Equal variances not assumed 1.308 58.384  .196 .900 .688
perception  Equal variances assumed 516 78 .607 720 1.394
Equal variances not assumed 510 58.805 612 720 1.412

Question scores:
Percentage of Students that got question right

120,0%
100,0%
80,0%

60,0%
40,0%
soc tHHEHEEIEE R D
0,0%

1234567 8 9510111213141516171819202122

By Question (sorted)

Figure 1. Question scores (ascending)

Mean Scores for Mathematics and Statistics Perception

Table 3 showed the mean score for each item perception component. The
respondents have exhibited their agreement and disagreement towards the items in the
component. They have shown a positive perception towards statements like item al, a2,
a3, a4, a5, a7, a8, 29, al0 with a mean 1.96, 1.65, 1.56, 2.29, 1.63, 1.38, 1.80, 2.33, and
2.75. A negative perception was displayed for statements a6 (mean = 2.28) and all
(mean = 2.34) respectively. Students were found to show a positive attitude and assumed
that they need statistics and mathematics in everyday life, even though some of them
thought that studying mathematics was not important.

Table 3. Mean Scores for Mathematics and Statistics Perception

Item Perception Mean
al  Iam confident in my mathematics skills 1.96
a2 I enjoy doing calculations 1.65
a3 I like using mathematical formula 1.56
a4 I understand why we need mathematics in everyday life ~ 2.29
a5 I like college mathematics class 1.63
a6 Mathematics is my least favorite subject 2.28
a7 I have always loved mathematics 1.38
a8  Mathematics comes easy to me 1.80
a9 I expect to do well in a statistics course 2.33
al0  Statistics is a useful skill in everyday life 2.75
all Studying mathematics is a waste of time 2.34
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Regression Linear Analysis
The linear regression analysis was conducted in order to examine the effect of
mathematics and statistics perception towards statistical literacy. Previously, the
assumptions of regression must be fulfilled, such as normality, linearity, autocorrelation,
and homoscedasticity.
Table 4. F-test

ANOVA®
Sum of
Model Squares df Mean Square F Sig.
1 Regression 549.084 1 549.084  308.554 .000°
Residual 138.804 78 1.780
Total 687.887 79

a. Predictors: (Constant), Perception

b. Dependent Variable: Literacy

Table 4 showed that the linear regression’s F-test has the null hypothesis that there
is no linear relationship between two variables (mathematics and statistics perception and
statistical literacy). With significant value = 0.000 and 50 degrees of freedom, the test is
highly significant, thus we can assume that there is a linear relationship between the
variables in regression model, or it can be said that mathematics and statistics perception
variable have a statistically significant effect on statistical literacy skills.

In line with the findings of study conducted by Wasike, Michael, Joseph (2013),
which indicated that there were significant differences in the students’ performance and
perception towards Mathematics. Students with negative perception towards
mathematics were not performing well as their counterparts with positive attitudes. This
tends to suggest that students’ performance will largely be shaped by their perception,
because the perception creates an impetus into the student’s mind which creates a culture
to like or dislike the subject. When these students’ perceptions are not strengthened
towards an undertaking, they often don’t do quite well academically, even though they
have the ability to do well under conducive environment

Table 5. Linear Regression Analysis

Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 3.706 .568 6.522 .000
Perception 439 025 893 17.566 .000

a. Dependent Variable: Literacy

In Table 5, we found that the linear regression analysis estimates the linear
regression function to be y = 3.706 + 0.439x, where x represents mathematics and
statistics perception and y represents statistical literacy. Furthermore, it shows that for
every 1 additional mathematics and statistics perception, we would expect to see 0.439
additional statistical literacy skills. Also, we found that a positive effect of mathematics
and statistics perception and students’ statistical literacy. Table 6 represented that the
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coefficient of determination is 0.798; therefore, about 79.8% of the variation in the
statistical literacy data is explained by mathematics and statistics perception.

Table 6. Coefficient of determination

Adjusted R Std. Error of
Model R R Square Square the Estimate

1 .893° .798 .796 1.334

a. Predictors: (Constant), Perception

The results of the study provide initial evidence that the mathematics and statistics
perception have an effect on students’ statistical literacy. In line with the results of
research conducted by Cherney and Cooney (Mandap, 2016), which stated that
mathematics and statistics perception are part of statistics anxiety components. Similatly,
Aiken, Auzmendi, Olson and Zanna, Gémez Chacén stated that self-perception is one of
components of the term ‘attitude’, which included perception of self-competence,
knowledge, and intellectual skills when applied to statistics (Estrada, Batanero, and
Lancaster, 2011).

Hood (Sesé, Jiménez, Montano, Palmer: 2015) found that attitudes toward statistics
could be considered as important factor for improving statistics performance, which may
influence statistical literacy (Galli, Ciancaleoni, Chiesi, and Primi, in Martinez-dawson,
2010). Wise, Gal, and Zeidner (Martinez-dawson, 2010) found that positive attitudes
promote better appreciation and influence students’ willingness to take statistics course.
In contrast, Shaughnessy, Gal, Ginsburg, and Schau (Martinez-dawson, 2010) indicated
that poor attitudes towards statistics contribute to difficulties in learning statistics
concepts hinder the development of statistical thinking skills.

Statistics educators can be better address the extent and effectiveness of their
teaching methods to improve students’ learning of statistics by understanding students’
perceptions of their mathematics and statistics experiences (Hedges and Harkness, 2017).
Besides, learning with integrating of computers and use statistical software, using
practical examples and using real life data could be instrumental in sparking students’
interest as they discover the relevance of statistics in their lives (Ncube and Moroke,
2015).

Future studies should continue to explore the relationship between undergraduate
students’ perceptions toward statistics and statistical literacy. This study was limited in
the fact that the sample was biased. There were only 80 total subjects and these subjects
were only those students willing to participate in the study. These students could have
not answered the questions honestly due to possessing knowledge of the research
process or only completing the survey to gain credit. Those only completing the survey
to gain credit in the course may not have answered accurately due to their disinterest in
participating. There were also several participants who did not complete the entre survey,
which left incomplete responses to the different scales. These specific results may not
have occurred if there was a different, more varied sample of undergraduate students.
Future research should aim gain a more diverse sample of college majors. Those students
in a major that rely heavily on statistics could skew the results. These topics have not
been thoroughly researched and this study only provides a brief insight to the
relationship between these two aspects (perception and statistical literacy). Hopefully
college educators of statistics are able to use this knowledge to better understand their
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student. This could lead students to leave their statistics course feeling more positively
about statistics as a whole.

Conclusion

This study investigates the effect of mathematics and statistics perception towards
statistical literacy shared by undergraduate students from major informatics. Result from
regression analysis revealed that students’ mathematics and statistics perception was
found to be significantly and positively related to statistical literacy skills. The linear
regression function to be y = 3.706 + 0.439x, where x represents mathematics and
statistics perception and y represents statistical literacy, and about 79.8% of the variation
in the statistical literacy data is explained by mathematics and statistics perception.

Generally, mathematics and statistics perception have an influence in the way

students’ statistical literacy skills. In addition, the research findings also showed that no
significant differences between gender, perception, and statistical literacy. Results from
this study can provide the foundation for other studies to optimize factors, such as
teaching method in order to help develop students’ statistical literacy.
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Appendix A
Sample of Statistical Literacy Test

Do these statements (number 1-4) accurately describe the data in this pie chart?

Informatics Students Non-Informatics Students

Social
40%

Science
40%

Science
20%

1. Yes No Among students with social science background, 40% are
informatics students.

2. Yes No 40% of informatics students are students with social science
background.

8. True False If stock drops from $300 to zero, that is a 300% decrease.
9. In the previous question (number 15), what is their median salary?

a. $65,000 b. $75,000 c. $80,000 d. $85,000

Use this table to answer the questions number 17-18

: Sex
Major Male Female All
Informatics 75% 25% 100%
Math education 40% 60% 100%
Other 51% 49% 100%
All 52% 48% 100%

10. The following histograms show the number of students receiving each letter grade
for two separate physics teachers. Which conclusion about the grades is valid?

Teacher 2
a. Teacher 1 ga?rgar%%erre ]B's and C's but approximately the same number of A's and

D's as Teacher 2

Teacher 2 gave more A's and fewer D's than Teacher 1

Teacher 2 gave more B's and C's than Teacher 1

d. The overall grade distribution for the two Teachers is approximately equal

o v
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Appendix B
Mathematics and Statistics Perception Scale (MSPS)

Instructions:
For each following statements please indicate your agreement or disagreement. You
should this by circling the number that most clearly represents your opinion about that
statement using the scale below:

1 = strongly disagree

2 = disagree

3 = agree

4 = strongly agree

Number. Item Agreement/disagreement
1. I am confident in my mathematics skills 1 2 3 4
2. I enjoy doing calculations 1 2 3 4
3. I like using mathematical formula 1 2 3 4
4. I understand why we need mathematics in 1 2 3 4

everyday life
5. I like college mathematics class 1 2 3 4
6. Mathematics is my least favorite subject 1 2 3 4
7. I have always loved mathematics 1 2 3 4
8. Mathematics comes easy to me 1 2 3 4
9. I expect to do well in a statistics course 1 2 3 4
10. Statistics is a useful skill in everyday life 1 2 3 4
11. Studying mathematics is a waste of time 1 2 3 4
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