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Abstract

The study aimed to determine the effect of utilization of statistical software, and it’s influenceon students’ attitude
and performance in statistics. In this study, an experimental theisoused to investigate the research problem. The
participants consisted of 30 selected college studdrdsakingupstatistics subject with data analy3ikeinstruments used
inthestudy wereSATS 36, standardized questionnaire by Candace Schag$-iedealed that majority of the respondents
are female and most of them used mobile phone as gadgets used. Thmgliedythat theres a significant affecin using
statistical software applicatidn the attitudeof the students towards Statistics, as well as to their performarstatistics.
Therefore, it is recommended to learn arsgstatistical software applicatido those students taking statistics subject with
data analysis that help students to improve their performarstatistics and.to encourage and motivate the learners to have
a positive attitude toward statistics.
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1. Introduction

Today, it is difficult to envision statistics instruction without the aid of technology. In modern statistic
classes, computers are either projected onto a screen in the classroom or students wookvat tbeiputers
in a lab setting. A web-based course featuring filmed lectures, interactive issuggoup projects, and
electronic test and evaluation tools is a style of education that is more popular nhowaddgshiblegical
revolution has had a significant impact on education, possibly more so than on many other fields.

Technology advancements that make it easier for individuals to learn have necessitated the
development of a new method for delivering learning and its materials. Technology is frequently used by
students as a learning aid. Accounting information systems frequently make use of accounting technology.
Statistics also address the usage of technology in the classroom.

The statistics course reflects the typical exposure to statistical analgsiesearch methodologies,
which many students may find valuable in their future jobs. Software fotisigtiscluding SPSS, EViews, and
others, is covered in the statistics course. Because it can etifieincapacity to read, synthesize, interpret, and
report on their final project, statistics is a crucial subject for studentsgster. One of the hardest and most
difficult subjects is statistics, which can cause performance delays due toreahatid cognitive reactions. One
of the subjects that causes students the most worry is statistics, partitwdadywho study the social and
humanities.

Using SPSS in psychology courses at a Slovenian university was the subject of research by
Brezavsscek, Sparl, and Zniddarsic (2017). They found that several attitudes, inclifeifijcaey, worry
about statistics, the importance of SPSS, and perceived usability, predicted students' futtoeupta8&SS.
Brezavsscek and associates did not look into the relationship between these constructs and students' module
success. Rode and Ringel (2019) investigated the differences in students' levels of anxiety ywhetinigter
or SPSS output in introductory statistics classes.

They found that the initial anxiety produced by R output was higher than that by SPSS output. By the

1JRP 2022, 104(1), 455-498; doi:.10.47119/1JRP1001041720223521 WWw.ijrp.org



Erwin C. Benedictos/ International Journal of Research Publications (IJRP.ORG) @ IJRP .ORG

ISSN: 2708-3578 (Online)

456

end of the module, the disparity was gone, showing that students can adapt to R just\as\eHedtiey can

to SPSS. It should be noted that neither software program was taught to the students in the Rogeland R
(2019) study. Research exploring the attitudes and experiences of psychology students with stiferefieres
scarce. Statistical software can be viewed as a form of facilitator that leégkn the students' resistance to
learning statistics in the social sciences.

The role of statistical software support during education is still largely unknown, despitathvely
significant number of social sciences education studies on attitudes toward statistics amnd giadibta. In
recent decades, statistical methods have grown in importance in research, industogietgd They offer
useful facts that can only be discovered by studying survey data. Despite these ré¢atitigss sourses are
typically not offered at universities. Personal experiences that students have with statistieguently a
source of fear and unfavorable perceptions. When researching statistics,

Students can better understand the value of statistics courses for theiefoployment by adopting a
favorable attitude toward statistical tools. Therefore, it would be beneficig@hpoint the key elements that
could affect the uptake and ongoing use of statistical software (Brezay@&arAP., & Nidari, A., 2016).

In fact, an enlarged statistics module at an Indonesian institution, under the Guidelkesefament
and Instruction in Statistics Education (GAISE; 2016), was the most significant development astisugge
statistics education over the previous ten years (Jatnica, 2015). Jatnica discoveldmbtigdt students' marks
dropped after using SPSS for the duration of the session, they thought their statistical knowledge had skills
improved. Technology's rapid advancement has significantly altered contemporary society asetsatiffa
daily life, including politics, business and trade, and education. Modern society's growth cdtamviizand
nations is greatly influenced by technical innovation. Along with them, the development of information and
communications technology brought about a significant shift in 21st-century educational practices.

Descriptive and inferential statistics are often introduced in Probability and Stafistecsextbook
that is required, lectures, and regular chalk and board drills are all common teaching nmettaxtisonal
classroom-based statistics courses. However, recent technological advancements gives eslutasbr
approach to teaching statistics that is pertinent to and adaptable to the needs of the modern educational
environment. Technology is increasingly being used in classrooms, and this has several beadiiés of
technology in the classroom can help students learn more actively, collaborate better, become more
independent, and focus on task-based instruction, among other things. Nevertheless, desitwitresaral
movements, statistics is still still consistently viewed as a subject that is dull, difficulticdiriening. Students
often memorize the procedures and formulas needed to perform well on exams. Additionally, memorizing
equations without understanding thenfow level learning (Mendezabal & Tindowen, 2017).

In today's educational environment, the use of technology as a teaching aid is crucial. Education in
mathematics and statistics also reflects this. Even though technology is finally being incorporated into
education, it is still difficult to use for both teaching and learning.

The statistics course reflects the standard exposure to research methodology and statisdittaheva
which may be helpful for many students’ future employment. Software for statistics, includingEMRSEs,
and others, is available for the statistics course. Statistics is a subject thatesdeny should be proficient in
since it can improve their ability to read, summarize, interpret, and repthrtiofinal assignment. One of the
most difficult and demanding subjects is statistics, which can cause emotional and cognitive reactigistthat
cause performance to lag.

One of the subjects that causes the most concern is statistics, particularly for students whboiatudy s
and humanistic disciplines. A student's attitude toward computers might be summed up as what they love or
hate about them.

Due to the perception of statistics as a hard science, students believe it to be paciwailanging
for them. Many of us who teach statistics must put in a lot of effort to enhancerdaulam. It is necessary
to focus some of that work on creating and using effective assessments. The teaahiimg feacess
depends on students' attitudes toward statistics, according to theory, research, and theesxpEbietic
teachers and students of statistics. The impact of using statistical software on stuitietés atid
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performance in statistics is discussed in this essay.
1.1. Background of the study

An increasing corpus of studies has shown that students' performance in statistics and research
technigue courses suffers as a result of statistics fear. The fact thahmpkssonly consist of undergraduate
students completing an introductory level statistics curriculum is a significant constraint of the shdtitstites
literature. There aren't many studies that look at students who take statistics modulethiaitedégrees. The
study by Walker and Brakke (2017), which contrasted students' attitudes in an introductory and advanced
undergraduate curriculum, stands out as an outlier. They found a marginally favourable attitude towasd statistic
among the women in their sample who attended a historically Black college in the United States. bmitesiadv
class, attitudes were much higher at the start of the semester but not at theaesd bédisparities between
the modules that they discovered. Therefore, both the introductory and advanced classes dibdrgieer
reviews.

In today's educational environment, the use of technology as a teaching aid is crucial. Education in
mathematics and statistics also reflects this. Even though technology is finally being incorporated into
education, it is still difficult to use for both teaching and learning. The use of technoltyy classroom is
still very low, even though many colleges and universities now have access to fast interneticconne
professors who are trained to use educational technology, and supportive institutional policies.

Regardless of study level, statistics modules may benefit students more if they assist them in
developing a practical ability, like using statistical software (Hernandez 200&kctirah enlarged statistics
module at an Indonesian institution, under the Guidelines for Assessment and Instruction in Eidtictitsn
(GAISE; 2016), was the most significant development and suggestion in statistics educattba pwerious
ten years (Jatnica, 2015). Jatnica discovered that although students' marks dropped afteiSGsing t&
duration of the session, they thought their statistical knowledge and skills had improved. Another work is the
work of Brezavsscek, Sparl, and Zniddarsic (2017) who examined the used ah$BBE®ology moduleata
Slovenian university.

They discovered that several attitudes (such as self-efficacyy alwout statistics, the utility of SPSS,
and perceived simplicity of use) influenced students' plans to use SPS8iintbeBrezavsscek and colleagues
did not investigate the relationship between these constructs and students'isubeesmdule. In beginning
statistics modules, Rode and Ringel (2019) looked at the differences in anxietyrasaling R or SPSS results.

They discovered that while the result from R initially causedtgresnxiety than the output from SPSS, the
difference vanished by the conclusion of the program, demonstrating that studertaptain R just as well as
they can to SPSS. Note that neither of the software packages was used to teaatette in the Rode and
Ringel (2019) study how to utilize them. As a result, nothing is known about pegghsiudents' attitudes
toward and experiences with software.

Software called a statistical package is created specifically to ddicéhtsalysis. Several software
programs, including SPSS (http://www.spss.com), S-plus (http://www.ifidigbm), R (http://ww.r-
project.org), SAS (http://www.sas.com), and Minitab (http://www.minitain), have been used by statisticians
for a long time. Although the industry's needs were the main focus during developmenprotagns have
since changed to become more menu-driven and user-friendly for students. &dftatas operated by file
menus rather than commands is referred to as menu driven.

To comprehend these attitudes and how they affect teaching and learning, the Survey ofAttitude
toward Statistics (SATS) was established. The six components of the SATS arésaftlnits' feelings about
statistics), cognitive competence (students' attitudes about their intellectual knowledge and skill when applying
statistics), value (students' attitudes about the usefulness, relevance, and value of istgiistazsial and
professional life), difficulty (students' attitudes about the difficulty of statistics as a subjem@st (students'
level of individual interest in statistics), and effort (amount of work the student expends tstdgigtits).

Students who have a favorable attitude about statistical software when learning statistioseare
likely to have a positive attitude toward statistics in general and to see the value of taking statistEs for
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their future employment. Therefore, it would be beneficial to pinpoint the key elements that ncayhaffe
uptake and ongoing use of statistical software (Brezavek, Parl, & Nidari, 2016).

Therefore, the definition of statistical software self-efficacy (SSSE) isdheiation that onecan
conduct a statistical analysis utilizing statistical software. People who have lowerisalfyeffsing statistical
software will be more readily irritated by performance barriers and wilt atwering their judgments of
their abilities to utilize statistical software. On the other hand, those who have a high leveidefrmenih their
ability to use statistical software are less likely to be discouraged by challenging T¢sieare therefore more
likely to persevere in their efforts and get through whatever challenges they encetitkrsupports their
decision to employ statistical software. Additionally, students have a positive attitude toward learnirgg statisti
using PSPP software and other forms of technology. This indicates that senior high schooltsndentgod
attitude toward using PSPP to learn statistics, which has led to their increased intdresinaterial and
increased participation in class discussions.

The study by Sto,-Tomas, M., Tindowen, D. J, Mendezabal, M. J, Quilang, P. &#dusli. found
that students thought technology made learning statistics entertaining, participatory, and easy to grasp. (2019)
examined how Grade 11 Senior High School Students used PSPP software to lears, siiiggiavith their
attitudes and academic achievement regarding Statistics. The findings show that senior higbtisbvs]
have a positive view about statistics and cognitive abilities. This indicates that a modeuate taitvard the
topic is present when PSPP is used.

Students nevertheless stated that their competency and grasp of the topic were neither extremely high
nor extremely low, despite the use of mathematical software in teaching statistics. This may be attgbutable
the subject's difficulty and their misconception that it is solely procedural and conceptual in nature, even though
rigorous statistical analysis is required. Even though there is technology to help them study the subject, they
still struggle. However, the results show that using technology also makes it simple for pupils $tatésiics.

The findings conform to the results of previous studies that students have a negative attitttie towa
mathematics and statistics if the lessons will be delivered in a traditional way, but there is ar indfeas
interests of the students and their attitudes are becoming positive if there is atiamt@frtachnology in the
classroom.

In today's educational environment, the use of technology as a teaching aid is crucial. Education in
mathematics and statistics also reflects this. Even though technology is finally being incorporated into
education, it is still difficult to use for both teaching and learning. The use of technology in theochass
still very low, even though many colleges and universities now have access to fast queneetions,
professors who are trained to use educational technology, and supportive institutional policies.

1.2. Theoretical Framework

We regularly generate and transport enormous amounts of data in the commercial world nowadays.
Having access to so many data give a wealth of options from a commercial perspective,daut Wwevput the
data to use? Utilizing business intelligence is the solution. Business intelligence is the name giatgtoa ¢
of software that gathers and combines data, visualizes information, unearths trends andursghtgthin
data, and aids users in making data-informed decisions. Statistical software is one of the ya$oos By
solutions that focus on more specialized requirements. Software for statistical analysis, often known as
statistical software, refers to instruments that help with data collecting and analysis baagstims b reveal
patterns and trends. When performing data science, they frequently use statistical apptgsishes and
theories like regression analysis and time series analysis. Quantitative data sciencestatiatieasl analysis.
As the name implies, statistical analysis uses statistics, which is "the science thatittietile collection,
classification, analysis and interpretation of numerical facts or data...by use of mathematitad thieor
probability," according to Bl software provider SAS. "Statistical analysis" is defined assCibece of
collecting, exploring and presenting large amounts of data to discover underlying patternsndsd tre
Descriptive statistics and inferential statistics are two crucial statistical techniques datal amalysis. Both
approaches are valuable and provide unique insights. When most people hear the word "statistics,” they
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typically think of descriptive statistics, which is the study of data that aids in the mesrdegéription or
summarization of data. Without drawing any conclusions outside the scope of the research or addsessing
assumptions, they simplify vast amounts of data for straightforward interpretation. Weresent and
comprehend data more readily using descriptive statistics as opposed to processing it farits. laveontrast,
inferential statistics enables researchers to test a hypothesis using a samplarad tiz¢a draw conclusions
and generalize about the larger population. Beyond the facts at hand, inferential statisti¢s dnaw
inferences about potential outcomes. For descriptive statistics, we select a group to investagates every
subject in that group, and give a precise numerical description of the group. Although destepsities are
useful for examining the spread and center of the data, they cannot be utilized to draw molizajiemesrar
conclusions because they are expressed as exact numbers. For inferential, stagigtiaa how to obtain a
representative sample after first identifying the target population. The results will be express#ilance
intervals and margins of errors based on the uncertainty of using a sample that cannot aceileatetye
population. This is done after studying the sample and testing hypotheses based on the sample data. Both types
of statistics are at the core of the statistical analysis that drives statistical softtialeis used in tandem to
intelligently address business challenges. Business intelligence can benefit from statfstiasd $n a variety
of ways. Statistics may increase the value of the proprietary data that belongs to your company even further
since business intelligence is the art of gathering, evaluating, and turning data into insiglas treatuse
Statistical analysis may help you plan with predictive analytics models based on previous data and provide
insight into how efficiently your firm is performing. While performing statistias lba challenging, with the
correct Bl tools, it can be a breeze. By no means is statistical iansilyple, and most statistical software
platforms can be perplexing or outright incomprehensible to the common user. Additionally, oeftlivave
steeper learning curves than others, which makes them more challenging to master. Find out wisingl be
the product and how much expertise they have with statistics. An essential phase in the evaluatiois process
considering the interoperability and integration capabilities of potential statistics software. feristagjstical
software varies from free for open-source programs like Python and R to thousdotlarsfper license for
more feature-rich options (Tseng, H., 2021, November 6).

In a computer system, software is a type of program which permits to accomplistusigue
activities or control the computer. "The term "software" refers to the sdéafonic program instructions or
data a computer processor redd perform a task or operation." Software improves the precision and
productivity of the work. It essentially tells the peripheral devices throughout the entire computer system what
to do and how to do it. Software for doing complex statistical analysis is known as statistigates To
deliver science-based insights into patterns and trends, they are the tools that hbpevghnizing, analysis,
and presentation of data sets. To perform data sciences, statistical software uteal statil/sis theorems
and procedures like regression analysis and time series analysis (Shrestha,, Rel2022y 5).

Although the terms "data" and "statistics" are frequently used interchangeably, there ificasigni
difference between the two in academic research. Data are discrete items of infottmaatéoa recorded and
used for analysis. The foundation from which statistics are derived is raw data. The owufdatasanalysis,
including its interpretation and presentation, are statistics. In other words, a calculaberrhpsrformed that
offers some insight into the significance of the data. Even though it's not required, statsfiesj@ently
presented as tables, charts, or graphs. In scholarly study, statistics and dataraoaly used. Government
organizations frequently release data, such as those on unemployment or educational litesacstafistics
are frequently referred to as "statistical data" (Dewitt Wallace Library., 20&h 9).

People today regularly create and share enormous amounts of data in the corporate sestoto Acc
so many data offer a wealth of commercial prospects, but how can those potential materialize? Withf the use
business intelligence, it is simple to gather and combine data, produce data visualizatianendismdcnd
insights buried in data, and assist in making data-informed decision.

Statistical software is one of the many types of tools that cater to moialigpdqurposes. Tools that
help with statistics-based insights into patterns and trends are referrestatistisal software, often known as
statistical analysis software. It is used in data science to carry out stadistiyesis theorems and procedures,
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such as regression analysis and time series analysis.

The top five statistical programs available now, according to selecthub.com, areS&RSI®:s,
SAS/STAT, Stata, Minitab, and GraphPad Prism. Finding a product that meets youmgohéstasupports
you in the decision-making process can be challenging because there are so many optns anaihe
market that can perform statistical analysis. Because of this, it is necsshiyk about what a statistical
analysis is. What advantages are there? What justifies analysis? Which statistics prtiggdress?

Statistical analysis is a tool that can be used by researchers, data scientisig)ystsl @ investigate
and present the data information that datasets disclose, explore the connections between data points, and
discover underlying trends and patterns in data. Additionally, it is utilized to create piplmabdels, validate
them, and employ analytical methods to anticipate the future and find useful information.

The fact that most samples solely consisted of undergraduate students completing an intledakttory
statistics curriculum is a significant limitation of the statistics attitude literature. &hem& many studies that
look at students who take statistics modules later in their degrees. The study by Walker and2BrEkke
which contrasted students' attitudes in an introductory and advanced undergraduate curriculum, stands out
an outlier. They found a marginally favourable attitude toward statistics among the women in their sample who
attended a historically Black college in the United States. In the advanced class sattételenuch higher at
the start of the semester but not at the end because of disparities between the modules that they.discover
Therefore, both the introductory and advanced classes had generally mixed reviews.

Students who have a favorable attitude about statistical software when learning stagisticsear
likely to have a positive attitude toward statistics in general and to see the value of taking stetistis for
their future employment. Therefore, it would be beneficial to pinpoint the key elements that noayhaffe
uptake and ongoing use of statistical software (Brezavek, Parl, & Nidari, 2016).

Most of these elements and how they affect students' performance are backed by &f viagieties,
including the achievement goal theory, self-efficacy theory, and self-determination theory. According to the
self-efficacy theory, pupils are more likely to do better when they have a favorable ogfitiair abilities.

The latter is supplemented by the self-determination theory, which contends that students' perceptions of
statistics (Affect) have an impact on their ability to learn. Finally, the achievement goal theory erspgthasize
importance of value and effort in achieving the goal as the motivations behind behavior in a i@stain a

Therefore, the definition of statistical software self-efficacy (SSSE) isdheiation that onecan
conduct a statistical analysis utilizing statistical software. People who have lower isalfyeffsing statistical
software will be more readily irritated by performance barriers and wilt atwering their judgments of
their abilities to utilize statistical software. On the other hand, those who have a high leveidsfraznih their
ability to use statistical software are less likely to be discouraged by challenging issues.

They are therefore more likely to persevere in their efforts and get through whatevergesatley
encounter, which supports their decision to employ statistical software. The concept of statistics sedir
efficacy (SLSE), which is comparable to statistical software self-efficarsref students' confidence in their
capacity to succeed in statistics learning activities. According to a study by Sto,-Tomamddwen, D. J,
Mendezabal, M. J, Quilang, P, and Agustin, E. T., these beliefs might bawneficial or bad impact on pupils'
behavior. As of 2019, attitude refers to a person's way of thinking, acting, andnigel&udents' learning
experiences of many kinds have an impact on how they develop their attitudes. Recent deveddgomenesl
that attitude towards learning a specific subject may positively affect students’ academic performance,
especially if teachers use appropriate intervention and action, including using technology-aided ingthection.
attitudes of the students should also be considered as the landscape for teaching statistiosnsthiéisofd
way to one supported by technology. The following categories describe the overall attitudes of students
regarding learning probability and statistics with PSPP:

a. Statistics Cognitive Competence. This refers to the positive and negative attitudesingree
student’s knowledge and skills as applied to statistics.

b. Technology Cognitive Competence. This refers to the positive and negative attitudes concerning a
student’s knowledge and skills as applied to technology and computers.
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c. Learning Statistics with Technology. This refers to the positive and negative attituesning a
student’s attitudes to learning statistics with the aid of technology.

d. Value. This refers to the positive and negative attitudes to the worth and usefulnesstio$ sitatis
students’ personal and professional life.

e. Affect. This refers to the positive and negative emotions concerning statistics.

Additionally, students have a positive attitude toward learning statistics using PSPP software and other
forms of technology. This indicates that senior high school students have a good attitude towardRisitng PS
learn statistics, which has led to their increased interest in the material and increased parficipgésm
discussions. Students in particular thought that technology makes learning statistics enjoyable, participatory,
and simple to comprehend. Because studsariindependently investigate statistical topics and issues thanks
to technology like the PSPP, the classroom is becoming more learner centered. Along with value, students'
attitudes regarding learning statistics with PSPP are positive. This indicates that pupildizatertie
importance of the subject thanks to the use of technology in the classroom, like the PSPP. The study's findings
indicate that one benefit of employing technology in statistics instruction is that it improves studeatkiizi
and conceptual skills, but more crucially, it emphasizes the application of such skélid-imorld contexts.
Students specifically believed that the figures were important and applicable to their dailinlipexctical
applications, statistics is widely employed across many industries and disciplines, including the social and
natural sciencesto draw reliable conclusions from a body of collected data and in the face of ambiguity,
statistical approaches and procedures are also utilized in decision-making processes.

Regarding the students' attitudes toward learning statistics with the help of the PSPP, it can be
concluded that senior high school students have a positive and favorable attitude towards the topic when
employing technology like the PSPP to do so. They particularly enjoy learning statistics sinae th&ng
technology, which is how most kids choose to learn most subjects. Additionally, because to the usage of
technology, students increasingly enjoy learning statistics and think the topic is engaging rather than boring.

There have been numerous assessment tools to gauge attitudes toward statistics, bétirthing
Roberts and Bilderbac-created Statistics Attitude Survey (SAS). The Attitudes Toward Statiate (ATS)
and the Survey of Attitudes Toward Statistics Scale (SATS) are two of the tools thmatsafeequently used.

The ATS gauges how students feel about using statistics in their field of study and about the statiséiss c
they are taking. SATS uses the Affect scale, the Cognitive Competence scale, the \iglaadthae Difficulty
scale to gauge how people feel about statistics. Affect measures how you feel abous giasgtvely and
negatively; Cognitive Competence measures how you feel about your knowledge and abilities when it comes
to statistics; Value measures how you feel about how valuable statistics are in your persprafieasidnal
life; and Difficulty measures how you feel about how difficult statistics is to study. The cogaitietationship
with thinking, conceptions, and beliefs about statistics; the affective, or emotional, dimensiompnaeddiee
positive or negative emotions and feelings that statistics evoke; and the behavioral, aekttdndimension,
linked to actions or intentions in relation to the statistics, are the three basitsidingeof attitude toward
statistics, according to Auzmendi and other authors. These instruments all have parts thatpfiwtieatihey
stand for, almost overlap.

Most of these elements and how they affect students' performance are backed by & viageties,
including the achievement goal theory, self-efficacy theory, and self-determination theory. According to the
self-efficacy theory, pupils are more likely to do better when they have a favorablenopirtheir abilities.

The latter is supplemented by the self-determination theory, which contends that students' perceptions of
statistics (Affect) have an impact on their ability to learn. Finally, the achievement goal theoryizegpthes
importance of value and effort in achieving the goal as the motivations behind behavior in a @atain ar

A huge database is accessible through statistical software applications, which also hyalsaanth
interpretation simple and guarantee that the right data is evaluated and that the results are objective and
conclusive. The software knows when to analyze the mean group or median and when to claim a linear
relationship to data, and it understands the requirement to develop tiroplderstand solutions while
maintaining test accuracy. The best statistical analysis software provides capabilities éksioaganalysis,

WWw.ijrp.org



Erwin C. Benedictos/ International Journal of Research Publications (IJRP.ORG)

significance tests, T-tests, F-tests, correlation, statistical process control, etc. e rrenatudy activity.
Researchers, students, and teachers can use statistical analysis technology to make judgthentthbeough
projections and outcomes. To determine correlation the app employs algorithms and machine learning. The
program for statistical analysis lets researchers view the findings in a propeBhay Bilal & Tantray,
Firdoos., 2021).

Emotions and a pattern of conduct make up attitudes. The difference between attithdebefs
must be made clear. The latter speaks of fleeting feelings brought on by recent encouatstsogs
predictor of subject retention, application, learning motivation, and performance, attitudegtialdes
creating the ideal learning environment for statistics. They may be affirmative ("statistics wijjuied in
my future employment") or negative ("statistics have no application to my [future}'garee
1.3. Conceptual Framework

. Statistical software

ey Performance in
application

Statistics

. Profile of the respondents

Attitude of students
® Sex towardStatistics

® Gadgets used Alfect
C

Cognitive
Value
Difficulty
Interest
Effort

Fig. 1- Conceptual model of the study

The conceptual framework shows the concept of investigation of the study, which undergoes the process
of creation until the completion of the expected output of this research. The tidusshows the statistical
software, which is independent variables that influence other variables, which comes fronutiteeava the
selected respondents and the factors considered in the research. The second box shpevslte dariable,
which is the performance toward statistics that can be affected by independent variable, negreeenti
possible intervention and the findings of the research study.

Most of these factors and their relation to students’ performance are supported by different theories,
such as Self-efficacy Theory, Self-determination Theory, or Achievement Goal Theory.

1.4. Statement of the Problem

The study aims taletermine the effect of using software application to student’s attitude and
achievement in statistics. Specifically, it seeks to answer the following questions:

e Whatis the demographic profile of the respondéntserms of?
* Sex
* Gadget used
» Whatis the Level ofstudent’s attitude toward statistics before and after usingStatistical Software platform
in terms of?
* Affect
* Cognitive
* Value
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* Difficulty
* |Interest

* Effort
» Whatis the levelstudents’ performancén Statistics?

* Is there a significant difference betwesndent’s attitudes and performanaeStatistics before and after
using Statistical Software Application?

+ Is there a significant difference betwesndent’s attitudes and performanaeStatistics in terms of sex
and gadget used before and after using Statistical Software Application?

1.5. Hypotheses

The null hypotheses of this research:
e Ho: Thereis no significant difference betwe&tudent’s attitudes andperformanae Statistics before
and after using Statistical Software Application.
e Ho: There is no significant difference between student’s attitudes and in performanae Statisticsn
terms of sex and gadgets used before and after usingStatistical Software Application.

1.6. Significance of the Study

This study aim$o determinéf theres a significant difference between thedent’sattitudein Statistics
before and after using Statistical Software
Students. To the performance and achievemirstatistics
Teachers. To make wise strategy on how motivate the student® learn and udwith a positive attitude
toward Statistics.
Researcher. To know what the effect is ,of using software application on the attitude andachievement of the
students toward Statistics.
School. To know the most effective interventiamshapingstudents’ attitude towardsStatistics.
Future Resear chers. This study may be usedreference for further research. This mayalso saseeguideto
those who wislto deal with this study

1.7. Scope and Limitation of the Study

The study focused on effeof using software applicatioto student’s attitude andperformande
Statisticslt will conductin Laguna State Polytechnic University, Siniloan,Laguna. The respondents of the study
are selected studernas Laguna State PolytechnicUniversity during A.Y. 2021-2022 who taking up subjects
Statistics and those who are performing data analysis for their thesis.

1.8. Definition of Terms
The terminologies used this study were conceptually defingathat these may beunderstood, treated,
and appliedn uniform manner throughout the course study. The concept of investigation of the study, which

undergoes the process of creation until the completion of the expected output of thihiresear
Statistics- The practice or science of collecting and analyzing numerical data in large quaegfiiesally for
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the purpose of inferring proportions in a whole from those in a representative sample.

Affect — In this study this refers to the student’s feeling.

Cognitive - Intellectual knowledge and skill.

Value - Relevance and wortih personal and professional life.

Difficulty — The state or condition of being difficult.

Interest — The state of wanting knowor learn about something.

Effort — Amount of work expends.

Softwar e application — a computing software desigo carry out a specific task otherthan one relatmthe
operation of the computer itself.

2. Review of Related Literature

We regularly generate and transport enormous amounts of data in the commercial world nowadays.
Having access to so many data give a wealth of options from a commercial perspective,daut Wwevput the
data to use? Utilizing business intelligence is the solution. Business intelligence is the name gistegtory ¢
of software that gathers and combines data, visualizes information, unearths trends andingghigthin
data, and aids users in making data-informed decisions. Statistical software is one of theymsootBI
solutions that focus on more specialized requirements. Software for statistical analysis, often known as
statistical software, refers to instruments that help with data collecting and analysis baaéstizs $b reveal
patterns and trends. When performing data science, they frequently use statistical appigsishes and
theories like regression analysis and time series analysis. Quantitative data science iadisiizd analysis.
As the name implies, statistical analysis uses statistics, which is "the science thatittietids collection,
classification, analysis and interpretation of numerical facts or data...by use of mathematicas thieor
probability,” according to Bl software provider SAS. "Statistical analysis" is definedhasstience of
collecting, exploring and presenting large amounts of data to discover underlying patterns and trends
Descriptive statistics and inferential statistics are two crucial statistical techniques dagal amalysis. Both
approaches are valuable and provide unique insights. When most people hear the word "statistics," they
typically think of descriptive statistics, which is the study of data that aids in the mesrdegéription or
summarization of data.

Without drawing any conclusions outside the scope of the research or addressing any assumptions,
they simplify vast amounts of data for straightforward interpretation. We can present anéhmmdpdata
more readily using descriptive statistics as opposed to processing it in its rawirfarontrast, inferential
statistics enables researchers to test a hypothesis using a sample of data and tlemaiiiaions and
generalize about the larger population. Beyond the facts at hand, inferential statistits driaws inferences
about potential outcomes. For descriptive statistics, we select a group to investigate, meassubjeceiin
that group, and give a precise numerical description of the group. Although descriptive statistsefid for
examining the spread and center of the data, they cannot be utilized to draw more géaesadizconclusions
because they are expressed as exact numbers. For inferential statistics, we plapbiaiw torepresentative
sample after first identifying the target population. The results will be expressed in confiteneals and
margins of errors based on the uncertainty of using a sample that cannot accuratethegfigotilation. This
is done after studying the sample and testing hypotheses based on the sample data. Both types @fretatisti
at the core of the statistical analysis that drives statistical software, whichdisnusedem to intelligently
address business challenges. Business intelligence can benefit from statisticait Sof@vaariety of ways.
Statistics may increase the value of the proprietary data that belongs to your company evesiffiegher
business intelligence is the art of gathering, evaluating, and turning data into insights thatpcd to use.
Statistical analysis may help you plan with predictive analytics models based on previous data and provide
insight into how efficiently your firm is performing. While performing statistias lba challenging, with the
correct Bl tools, it can be a breeze. Statistical analysis is by no means sintbtee common user may find
many statistical software packages to be both complicated and downright impenetrable. Additionally, certain
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tools have steeper learning curves than others, which makes them more challenging to master. Find out who
will be using the product and how much expertise they have with statistics. An essential fesgaluation

process is considering the interoperability and integration capabilities of potential statisticsesd®icang

for statistical software varies from free for open-source programs like PythontartidRisands of dollars per

license for more feature-rich options (Tseng, H., 2021, November 6).

All business majors need to be statistically literate, thus statistics courses in university angictuaial
for convincing students of the value of statistics in the workplace. Particularly for students in subjects not
traditionally associated with mathematics, students' experiences learning statistics are frequentyy af sourc
worry and create unfavorable opinions. Numerous research has looked into students' achiewtatistit
classes. Few of these studies have addressed students' adoption of statistical sodteade most have
concentrated on students' attitudes toward statistics or statistics fear. Statistical saftwlaeeviewed as a
form of facilitator that might lessen the students' resistance to learning statistics in thecsouiaks Even if
there are a lot of social sciences education studies on attitudes toward statistiogiaty related to statistics,
the role of statistical software support in education is still an area that hasnwélestudied. Statistical
methods have grown significantly in importance in recent years in both business and scientific steliyasas
in society at large. They offer important details that can only be discovered through analysis odatarviey
spite of these facts, most universities do not have many students who take statistics coursesonhe
experiences that students have while learning statistics are frequently a source of worrguttsgainre
unfavorable perceptions. Students who have a favorable attitude about statistical software when learning
statistics are more likely to have a positive attitude toward statistics in genéra see the value of taking
statistics courses for their future employment. Therefore, it would be beneficial to pithgokey elements
that may affect the uptake and ongoing use of statistical software (Brezavek, Rat&ri&2016).

Therefore, the definition of statistical software self-efficacy (SSSE) sotfnction that oneanconduct
a statistical analysis utilizing statistical software. People who have lower self-efficagstatistical software
will be more readily irritated by performance barriers and will react by lowering their judgofiéimés abilities
to utilize statistical software. On the other hand, those who have a high level of coniid#dreie ability to
use statistical software are less likely to be discouraged by challenging issyearé tieerefore more likely
to persevere in their efforts and get through whatever challenges they encounter, which suppadetisiosir
to employ statistical software. The concept of statistics learning self-efficacf]SBich is comparable to
statistical software self-efficacy, refers to students' confidence in their capasiiycted in statistics learning
activities. These beliefs may have a beneficial or bad impact on students' behaviavéBr®arl, & Nidari,

2016).

Because of technological advancements that make it easier for individuals to learn, learning and its
contents must now be delivered in a different way. Students frequently use technology in their learning.
Technology is frequently used in the accounting field to study accounting information systeascsSalso
covers the topic of technology use in the classroom.

The statistics course reflects the standard exposure to research methodology and statiséiiaheva
which may be helpful for many students' future employment. Software for statistics, includingEsRS5,
and others, is available for the statistics course. Statistics is a subject thatedeny should be proficient in
since it can improve their ability to read, summarize, interpret, and reptirtiofinal assignment. One of the
most difficult and demanding subjects is statistics, which can cause emotional and cognitive reactions that might
cause performance to lag. One of the subjects that causes the most concern is statistilzs]y#otistudents
who study social and humanistic disciplines. A student's attitude toward computers might be summed up as
what they love or hate about them. If a student enjoys using computers, they will eventually want to utilize
SPSS because they believe it is beneficial and simple to use. If a student has high canfig#ngeSPSS, it
will be simple for him or her to use SPSS and eventually establish an intentioritt&eHecfficacy of S.P.S.S.
refers to belief that students have competence to do a statistical analysis using Bhe.&8n "statistical
learning value" refers to the benefits of statistical knowledge, such as the ability to solve prabiemse
one's own thinking, and others. If students believe that understanding statistics has a specific waiith, they
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consider how simple and helpful itis to use S.P.S.S. and ultimately develop the irteappty it. A student's
perception of how simple a system (like SPPS) is to use can be described as thfibdiet [16]. The degree
to which a person thinks that employing a particular system or program (like S.R&u8l)improve his or
her ability to perform at work is also referred to as perception dtilness. Previous research shows the
influence of external factors (computer attitudes, S.P.S. self-efficacy, ail Ba&tning value) on perception
about ease of use and usefulness and their impact on behavioral intention to usésBiRig8td are confident
in their ability to use S.P.S.S. and believe that it will improve their job performamg# citeate the behavioral
intention to use S.P.S.S. (Mulyani, S. R., Ridwan, M., & llona, D., 2019,nss19.

Technology's rapid advancement has significantly altered contemporary society and abffaedis
life, including politics, business and trade, and education. Modern society's growth of civiszatd nations
is greatly influenced by technical innovation. Along with these, the development of information and
communications technology brought about a significant shift in education in the twenty-first celsingy.
technology-assisted instruction, teaching and learning are currently becoming more engaging &ed creati
(Mendezabal & Tindowen, 2017). Technology integration is seen by educators as a crucial inswument f
effective teaching at all educational levels. The research conducted by P282aialoh the use of technology
in supplemental materials during this pandemic offers insights on how teacher-made instructiona@sresourc
might benefit students. Students in the twenty-first century enjoy examining things that are ldoskbaatthat
they may explore using technology, which is one of the topics highlighted in his study, "Easy ackeggas a
understanding and learning."

In today's educational environment, the use of technology as a teaching aid is crucial. Education i
mathematics and statistics also reflects this. Even though technology is finally being incorporated into
education, it is still difficult to use for both teaching and learning. The use of techrnoltgy classroom is
still very low, even though many colleges and universities now have access to fast internetiocconne
professors who are trained to use educational technology, and supportive institutional policies.

Descriptive and inferential statistics are often introduced in Probability and Statistichtional
classroom-based statistics courses employ the textbook that is required, lectures, andchratiusamd board
exercises as teaching tools. However, recent technological advancements give educzgbragpifoach to
teaching statistics that is pertinent to and adaptable to the needs of the modern educationahet.
Technology is increasingly being used in classrooms, and this has several benefitse ®héechnology in
the classroom can help students learn more actively, collaborate better, become more indepenfienis
on task-based instruction, among other things. Nevertheless, despite these activities and matatistnss,
is still still consistently viewed as a subject that is dull, difficult, and frighteflingperform well on exams,
students often learn the relevant formulas and procedures. Additionally, memorizing equations without
understanding theris low level learning (Mendezabal & Tindowen, 2017).

The research by Sto,-Tomas, M., Tindowen, D. J., Mendezabal, M. J., Quilaagd Rgustin, E. T. As
of 2019, attitude refers to a person's way of thinking, acting, and behaving. Stigdenisy experiences of
many kinds have an impact on how they develop their attitudes. Recent research hasvaldbat a student's
attitude toward learning a particular subject can have a favorable impact on themiacadeievement,
particularly if teachers take the appropriate intervention and action, including using technology-assisted
education.

The attitudes of the students should also be considered as the landscape for teachingskifitistims
the old way to one supported by technology. The following categories describe the overall attitudes of students
regarding learning probability and statistics with PSPP:

a. Statistics Cognitive Competence. This refers to the positive and negative attitudegingree
student’s knowledge and skills as applied to statistics.

b. Technology Cognitive Competence. This refers to the positive and negative attitudes concerning a
student’s knowledge and skills as applied to technology and computers.

c. Learning Statistics with Technology. This refers to the positive and negative attitubesning a
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student’s attitudes to learning statistics with the aid of technology.

d. Value. This refers to the positive and negative attitudes to the worth and usefulnesstio$ statis
students’ personal and professional life.

e. Affect. This refers to the positive and negative emotions concerning statistics.

The research of M. Sto-Tomas, D. J. Tindowen, M. J. Mendezabal, P. Qaitahl, T. Agustin (2019)
examined how Grade 11 Senior High School Students used PSPP software to lears, siiiggiavith their
attitudes and academic achievement regarding Statistics. The findings show that senior higstistdmusl
have a positive view about statistics and cognitive abilities. This indicates that a modeuate t@itverd the
topic is present when PSPP is used. Students nevertheless stated that their competency arlegtapie of
were neither extremely high nor extremely low, despite the use of mathematical software in statibtitg.

This may be attributable to the subject's difficulty and their misconception that it is solely procedural and
conceptual in nature, even though rigorous statistical analysis is required. Even though there is teichnology
support their study, they still struggle to grasp the material. However, the results show thatchsiolgdg

also makes it simple for pupils to learn statistics. The results support eadcteshowing that when math

and statistics topics are taught in a traditional manner, children have a negativetattiardehem. However,

when technology is used in the classroom, students' interests grow, and their attitudes chanlgetfer. the

Students show a positive attitude toward learning statistics via PSPP, according to their attitude a
technological cognition. This is explained by the fact that today's students are regarded as diggalAsadive
result, these pupils find it simple to use computers for regular tasks like learning. Acdorslindies, pupils
in today's educational environment possessed ICT abilities, which are essential foriaubeeg4st century.

More specifically, since they can also repair many computers hardware issueshiggnsmhool students are
good with computers and do not have any trouble using software. Students who are proficient in ICTat&an oper
PSPP and other instructional software programs on computers with ease. Ascd tlesuliCT-based learning
approach, students will be more motivated to study statistics because the subject is simpler to understand.

Additionally, students have a positive attitude toward learning statistics using PSPP saftivatieea
forms of technology. This indicates that senior high school students have a good attitude towardRisitoy PS
learn statistics, which has led to their increased interest in the material and increased participgésm
discussions. Students in particular thought that technology makes learning statistics enjoyable, participatory,
and simple to comprehend. Because students have the opportunity to independently investigate statistical topics
and issues thanks to technology like the PSPP, the classroom is becoming more learner Alomgnedh
value, students' attitudes regarding learning statistics with PSPP are positive. This indicates that pupil
internalized the importance of the subject thanks to the use of technology in the classroom, like the PSPP. The
study's findings indicate that one benefit of employing technology in statistics instruction is thabitesnpr
students' procedural and conceptual skills, but more crucially, it emphasizes the applicati¢tnsédlisuin
real-world contexts. Students specifically believed that the figures were important and applicaiel&ilyhe
lives. In practical applications, statistics is widely employed across many industries@plihéis including
the social and natural sciences. Statistical methods and procedures are also used imddaigaactivities
for making accurate inferences from a collated body of data and in the face rbéintyge

Regarding the students' attitudes toward learning statistics with the help of the PSiPBe itaacluded
that senior high school students have a positive and favorable attitude towards the topic when employing
technology like the PSPP to do so. They particularly enjoy learning statistics since they are using technology,
which is how most kids choose to learn most subjects. Additionally, because to the usage of technology, students
increasingly enjoy learning statistics and think the topic is engaging rather than boring.

Students generally have positive attitudes on learning statistics with PSPP softwareulifhisuggest
that attitudes do really matter a lot when it comes to teaching a particular subject, like statigtits.the
usage of technology in the class, students have positive views regarding the subject. The tipplorgearlier
research showing that gender has little bearing on students' attitudes toward technology-assistsd statis
instruction. In the meantime, it was also discovered that when students were grouped aitcgedidgr, there
was no discernible difference in their attitudes toward learning statistics with theofiggjeP. The attitudes
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of students toward learning statistics using PSPP software and their academic perfamaagsificantly
correlated, to sum up. This indicates that senior high school students' good attitudes toward using technology,
such as the PSPP software, to learn statistics, may result in a positive and dnaysamlemic performance. As
a result, the current study demonstrates a strong and favorable correlation between attitubl@sioga
technology to learn statistics and academic accomplishment.

Their research concludes that using computer-aided instruction, such as the R&&#h, Ryobability
and Statistics to Senior High School students results in a positive and favorable tatttardiethe topic. More
importantly, they perform better academically because of their positive attitude toward the sbinjeetis has
been discovered that senior high school students have a positive attitude toward using technologgsultl as a r
have higher academic achievement in the subject, mathematics and statistics teachers should continue to use
technology-driven strategies like the PSPP in teaching the Probability and Statistics subject to these students.
Technology-based probability and statistics education fosters a positive attitude toward theotogidtering
this, it is advised for math teachers to incorporate various forms of technology and compuéat-&ssiking
methods into their lessons while teaching statistics and math. Looking into additional technologically and
computer-assisted educational strategies and activities that will similarly improve studentisatiind
academic performance in Statistics and other mathematics topics is one potential continuation ok.this wor
Future researchers may also focus on examining and analyzing more significant aspectcthaivafivell
kids succeed academically in statistics and other mathematics topics. To shed light ohhalegggenuinely
affects mathematics and statistics learning, additional aspects may also be consideretecutbasbilities,
procedural skills, and other characteristics.

According to the research conducted by Peird-Signes, Trull, Segarra-Oa, &arc]. C. (2020) finds
that pupils, particularly in secondary education, have significant anxiety and low self-confidelecgealing
with statistical issues. The result of this anxiousness is subpar academic achieveh@mnit ¥émes to
arithmetic and disciplines that are closely related to math, like statistics, many pupils frespuegghe. These
issues are frequently brought on by negative attitudes, which are a significant bageffective learning.
Although the elements that affect students' success in statistics have drawn a lot of attentiesearate on
attitudes toward statistics is still required. Emotions and a pattern of conduct metkitudps. The difference
between attitudes and beliefs must be made clear. The latter speaks of fleeting lieelighs on by recent
encounters. As a strong predictor of subject retention, application, learning motivation, and performance,
attitudes are essential for creating the ideal learning environment for statisticsmakege affirmative
("statistics will be required in my future employment") or negative ("statistics have no &ppltcamy [future]
career"). Such viewpoints may influence how much students learn and use statistical candeptss, their
academic success. In the learning process, attitudes cannot be seen in.tfiResparchers concur that these
attitudes have a variety of aspects, but they disagree on how many and how importanet tRiegiag these
characteristics in attitudes toward mathematics and, more specifically, statistics, has bselnjeitteof
numerous research.

There have been numerous assessment tools to gauge attitudes toward statistics, beginning with the
Roberts and Bilderbac-created Statistics Attitude Survey (SAS). The Attitudes Toward Statiate (ATS)
and the Survey of Attitudes Toward Statistics Scale (SATS) are two of the tools that afequently used.
The ATS gauges how students feel about using statistics in their field of study and about the statiséss c
they are taking. SATS uses the Affect scale, the Cognitive Competence scale, the \@laaddthae Difficulty
scale to gauge how people feel about statistics. Affect measures how you feel abous giagtively and
negatively; Cognitive Competence measures how you feel about your knowledge and abilities when it comes
to statistics; Value measures how you feel about how valuable statistics are in your persprakasidnal
life; and Difficulty measures how you feel about how difficult statistics is to study. According to Auzmendi and
other academics, there are three main aspects of attitude toward statistics: the Beliaéansion, which is
related to actions or intentions in relation to the statistics; the Cognitive dimension, or relationship with thinking,
conceptions, and beliefs about statistics; the Affective or emotional dimension, made up of moséyative
emotions and feelings that statistics evoke. These instruments all have parts that, af tenatsthey stand
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for, almost overlap.

Most of these elements and how they affect students' performance are backed by afvheetyes,
including the achievement goal theory, self-efficacy theory, and self-determination theory. According to the
self-efficacy theory, pupils are more likely to do better when they have a favorablenopirtheir abilities.

The latter is supplemented by the self-determination theory, which contends that students' perceptions of
statistics (Affect) have an impact on their ability to learn. Finally, the achievement goal theoryiregpiines
importance of value and effort in achieving the goal as the motivations behind behavior in a certaibarea. Le
Mantero C, Casas-Rosal JC, Maz-Machado A, and Rico MEV (2020) found ¥irag hebasic understanding

of statistics enables people to make informed decisions after gathering and analyzing objective data, to
determine the truthfulness or falsity of the vast amount of information they receive through varmuosdias

to select the principles and ideas they will adhere to regarding political, social, and cultural avadtéos,
impartially evaluate a situatioito flourish in their teaching practice, it is crucial that instructors in all topics
and fields of knowledge acquire a sufficient level of statistical literacy during their trainigjopefficient
ways to use the vast amounts of true, objective data that we all possess, and to give their popilgiven
educational setting, arguments and reasoning that are supported by data. Investigative are@itaching
strategy that is very useful for explaining and teaching statificgresent arguments and difficult issues
clearly, reason, explain, support logical arguments, and compare and contrast hypothese jrtdeaihérg-
must be able to collect and evaluate data using tables and charts. Given the significance of letatisiecke

for aspiring teachers, it is essential to pay close attention to all asp#utssafbject's teaching and learning

not just how teachers become competent in this area, but also the affective aspects,difgepasces that
may have an impact on how they teach the subject or their beliefs about statistics educatepeaiadly, the
attitudes toward the subject that would affect their professional lives. Even though statistiobjisct that all
students, regardless of the degree they have earned, must study, research has shown tHabstvdeitiss
academic disciplines have varying attitudes toward the value that statistics they believhaveviibr their
future academic or professional success. Although there is no agreement on theobje asizaxpanding
body of literature has examined questions and difficulties from the behavioral scied@hkiaation since the
introduction of the idea of attitude in education. There is, however, some consessugeqgmints, such as the
notion that attitudes are adjustable mental states since they are understood to constitute people f@opensit
respond in a certain way in particular contexts. Therefore, it is feasible io steg affect behavioral changes

in individuals. It is clear from attitudes toward any field of knowledge (in this example, statisticene may

be enthusiastic about one branch of the subject while being irritated by another; Although attitoftes are
favorable when young, enthusiasms can develop at any age or level. Positive or negative atitmedalde
according to their intensity and develop progressively over time. In certain circumstancegeygiamig a
subject reflect feelings towards the instructors, teachers, or activity itself. Irajetkicational initiatives to
change students' attitudes about disciplines have not been successful. However, there is priegj stz
collaborative learning strategies into the classroom or using systematic desensitization to Yestem am
individual can be successful.

Three components make up the various conceptions of attitude: the cognitive component, which refers to
one's beliefs and conceptions about the subject under study; the affective component, whith tieéers
emotions it elicits; and the behavioral component, which refers to one's behavior or propenstyttoaea
specific stimulus. Low results in the instrumental and behavioral components stand out for the remaining
subjects, despite an improvement in the social sciences component. The emotional and intellectual components
are unaffected. It is noteworthy that prospective teachers of English, Spanish, and soaiab sre valued
higher than average across the board, even when one considers the many ways in which sthdssiosiah t
sciences can be used to address issues related to geography, education, the ecopolitigsahtieed, of all
the participants in our study, these students are the ones who are least at ease with thesepindings
imply that even though these students are aware that statistics should be studied in basic and secondary
education and that it is a beneficial tool that every citizen may require to deal wigdawelifficulties, they
place a low value on the advantages this could give them in their academic work or future dareesmee.
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They don't particularly enjoy the concept of working on the subject, but they wouldn't remove it from their
curriculum (Ledn-Mantero C, Casas-Rosal JC, Maz-Machado A, Rico MEV, 2020).

A huge database is accessible through statistical software applications, which alsoatgdie and
interpretation simple and guarantee that the right data is evaluated and that the results are objective and
conclusive. The software knows when to analyze the mean group or median and when to claim a linear
relationship to data, and it understands the requirement to develop sropiderstand solutions while
maintaining test accuracy. The best statistical analysis software provides capabilities éksisaganalysis,
significance tests, T-tests, F-tests, correlation, statistical process control, etc. e nenatudy activity.
Researchers, students, and teachers can use statistical analysis technology to make hatga@ntshorough
projections and outcomes. The program uses machine learning and algorithms to determine correlation. The
statistical analysis application enables researchers to properly view the resattBfBl & Tantray, Firdoos.,

2021).

Technology has completely changed how business choices are made in the big data era. Decision-making
"will never be the same; some firms are already making better judgments by evaluating completdrdatasets
consumers, staff, or even sensors implanted in products,” claims the McKinsey Global Ih#inyi&4 et al.,

2011, p. 5). Business professionals employ a variety of software in addition to their intuition and judgment
derive inferences from data sets and make decisions. Muenchen (2014) highlighted that identggfihgahe
capabilities that employers are looking for would "demand a time-consuming content analysis of job
descriptions" when assessing the popularity of various data analysis software (para. 17).

Some departments' faculty members didn't even teach any software. For instance, at Valparaiso
University, the information and decision sciences department's professors did not instruct students on the use
of statistical software, while using SPSS, SAS, and R in several clagsebwas the program that was most
useful. Only considering employment opportunities, it appears that many schools should change their minds
and use SAS instead of their current choice of software. The popularity in the laborimpudtatne of several
things to consider. The cost and time effectiveness of integrating each softiwatteeicurriculum must be
considered by the faculty. Additionally, academic staff in particular departments at the $achddlthink
about the software that best suits their field of study. The aim of this study is to compile andizenhaaata
required for teaching statistical software. It will support academics in their softelactians and assist their
business counterparts in determining the finest software to advance the skills of their wobdgnae C.,

Dou, M., Li, Y., & Rogers, G., 2017).

Online data analysis is taught to users through Minitab's Quality Trainer. This multimedia course has
interactive quizzes with immediate feedback and animated tutorials that bring statistical concep&adhie
knowledge may be applied right away, practical exercises take the user through applyiiug stétisVinitab
Statistical Software. Programs that offer supplementary features and commands asaldahed Microsoft
Excel add-ins can be used for a wide range of tasks, including data analysis, presentatiangnitsyes
business, personal, utilities, and productivity applications. and structure. The Anedgdak, Solver,
MegaStat, and PHStat are all components of data analysis. Access codes for MegaSitiStat are included
with the textbook. Since STEM (science, technology, engineering, and mathematics) is currently in the
spotlight, students and employees may already be familiar with Microsoft Excel orpraetsheet programs.
Burdeane (O. Burdeane, personal communication, January 29, 2014) elaborated on thisyfdmikaning
that "because MegaStat looks and acts like Excel, practically anyone could use it &begsmae output with
just a few minutes of trainingThe 53-page tutorial PDF - complete with a step-by-step prosasg &ach test
that MegaStat performs, and pictures at every step - will probably provide sufficient guidanceetssfully
use this software. MegaStat can perform a variety of statistical operatisesptiee statistics, frequency
distributions, probability, confidence intervals, and a variety of other tests (McGraw-Hilhtiahy2014).

Software created specifically for the social sciences, SPSS, or Statistkad)®#&ar the Social Sciences,
was first introduced in 1968. After afterwards, SPSS was bought by several bissinaba@ating with the
current owner, International Business Machines (IBM), during which time the productbassegrew. To
better reflect the expanded diversity of its clientele, the organization's previous acronychawgsd to
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Statistical Product and Service Solutions. It is one of the most popular statistical spfvggeens used in the
social and behavioral sciences, along with Minitab. Customers can purchase individusb®R&® packages
by selecting the one they believe will best meet their needs, but SPSS also offayepttkizare significantly
more affordable than purchasing the products separately. The three bundles offered lyeS&x@Bary,
professional, and premium. SPSS offers four alternatives for each of these aodlesurrent user license, a
concurrent user initial fixed term license, an authorized user license, and an edthggr initial fixed term
license. Customers must choose between two options when deciding whether to buy SPSS: auitooized us
concurrent user, and user license against initial fixed term license. t4se3d$ are perpetual, although initial
limited term licenses are only valid for a year. A concurrent user is the oght dingle person to use the
program at a particular moment, but it does not specify who this person must hehénivad user is a single
licensee who purchases the right to use the software. Although SPSS does resemioie spreatisheet
programs like Excel and is quite similar to Excel in terms of use, thecael®t be modified in a spreadsheet-
like manner (Ozgur, C., Dou, M., Li, Y., & Rogers, G.,2017).

Furthermore, SPSS software offers a platform for statistical tests thamnmfarpractical. In contrast,
with SPSS, the user merely needs to "choose a variable and supply the value to comphed sétmple” and
click "Ok." For example, doing a one-sample t-test in Excel (without a plug-in) redo@easer to perform
several separate computations (Robbins, 2012, para. 4). The fact that SP8& ecamerically coded data to
its original meaning is another benefit (Robbins, 2012). This SPSS function is extreafalypesause most
data is now kept electronically in a numerical format. The statistics base, advanced staiistitsapping,
custom tables, and regression features are all included in SPSS's standard herfeigtufes for categories,
data preparation, decision trees, forecasting, and missing values are also inclutied dastomer who
purchases the professional pack.

Due to their accessibility and affordability, Excel add-ins are ideal for small businesgg®jects, while
the effective handling of massive amounts of data by SPSS, SAS, and R makes them rdiajak forojects
and corporations. Excel's MegaStat feature, as was found at the beginning of theastuwdyrycout several
crucial statistical operations that users seeking to comprehend smaller data sets casenudier cheap
financial cost and training cost. MegaStat can only handle a particular volume of dataalasadgsmentioned.
Therefore, more complex software, such as SPSS, SAS, or R, is neetlagdr data sets. Each statistical
package has its own advantages and disadvantages, so it can be difficult to decide whichisaftyaneriate
for analyzing these huge data sets. Consequently, the goal of this study was to examine thieristierac
(Ozgur, C., Dou, M., Li, Y., & Rogers, G., 2017).

Tengku Siti Meriam Tengku Wook, Hazura, and Tengkus Ashaari, Noraidah, and Judi, Haiamtiz
Mohamed participated in the study. Statistics is a structural approach to problem-solving that is widely
employed in many industries, including information and communication technology (ICT), according to (2011)
(ICT). As a result, Statistics is now one of the required disciplines in Malaysia's bajieation institutions.

A required course at the Faculty of Information and Science Technology is statistiprobability (FTSM),

This seeks to introduce students to the fundamental statistical ideas and methods used in both research and
industry. Student absences during the course are something of quite a concern, acamdaig tbservations

by the academic staff who are teaching the topic. Due to the technical nature of the course, sibdentee

run the risk of falling behind and not understanding the concepts, many of which are interconrfexted. T
outcomes of students taking Statistics and Probability in FTSM should be enhanced in lightroathdgtion

to non-cognitive elements like attitude, perception, interest, anticipation, and motivation, diffinléssing

the statistics subject are also influenced by cognitive aspects including the student's intellectifaltoapac
perform well in the subject. These two elements could make it difficult to study statistinseatite abilities

in regular work. The term attitude has been defined in a variety of ways by esstiarchers. It's crucial to do
attitude research to get people's opinions on a topic. Affective is a factor used thgausgtadents express
their feelings about the statistics course. Statements about the student's interest in, lack tirksiamgd by

lack of feeling disappointed by, enjoyment of, and lack of stress when completing @statst and following

the course are the items used to measure the expression. The cognitive competence, or thatstudent's
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toward the knowledge and intellectual ability to apply the statistics information, is the seconihfassessing
attitude. The items used to measure this attitude are claims that students do not, basedandhtimking,

have difficulties understanding the concept of statistiaslearn statistics by making the fewest calculation
errors, and have an understanding of the formula and statistics concept. The third aleevaluating a
student's attitude toward a statistics course is value. This section evaluates agétade'soward the value,
applicability, and benefits of statistics for themselves and their professional lives. Statenmenistdsing

that statistics is beneficial, necessary, and relevant in their studies as well as lifiedailgl careers are the
items used to assess this attitude. The difficulty component comes next, which evaluates feals @heut

the challenges of grasping the topic. This involves the complexity of the subject's calculati@tisagashow
simple a formula is to understand. Other signs of the component include how simple the course is t®, comple
how little discipline is required, and how little a new way of thinking about statistics is m:gAifactor in
determining a student's propensity for the subject is interest. The student's interest in utilizings,statistic
comprehending the statistical data, applying statistics in conversation with others, and learning atatisiic
factors considered when evaluating this attitude. One of the factors evaluated is the studénSsueféorts

that demonstrated a strong work ethic are classified as having a favorable attitude towiged. sSéditements

on the student's intent to complete all assignments, put in significant study time, andvattghecaire in the
subject are used to evaluate this component.

In order to motivate students to comprehend statistical concepts, advance their statistical skillagand
the information in their daily lives, it is also crucial to do research on how studehi&bfeut the statistics
subject. The knowledge of statistics can help researchers and scientists find solutions ito isang different
sectors. The academic staff must pay close attention to the perspectives aaheisatfithe students make
this course entertaining, not frustrating, less terrifying, and more effective for the studehisers must be
aware of how students' actions change in response to their learning experiences and thef tbgults
accomplishments. endeavors to increase their understanding and attempts to use statistikaoelatdge
and abilities in their daily lives. The academic staff should develop a proper strasegyonefurther study to
balance the attitudes and perceptions of the students toward this subject. Lecturers mestrgxeffort to
make learning and teaching more engaging and to connect the concepts they are teaching with students' daily
lives and fields of studfo motivate them to learn and apply statistics (Ashaari, Noraidah & Judi, Hairulliza &
Mohamed, Hazura & Tengku Wook, Tengku Siti Meriam Tengku Wook., 2011).

Students should be familiar with statistics because they will need to use it in their assignistedisr
Practically every major, especially those in education, offers coursesarebdechnique that will cover the
fundamentals of statistics, including calculation and application. Today's world revolves arounctiaicaife
digitalized and numerical data. Without our knowledge or consent, the media has exposed us to thecggnifican
of statistical literacy. For instance, we need to arm ourselves with fundamental statistical infoimartitam
for the news to make sense to us. It will assist in determining economic development, westhstsiapotting
disease spreaders, polling for elections, and medical research. This justifezpiilerment for early exposure
to statistical literacy (Rosli, M. K., Maat, S. M., & Rosli, R., 2017).

According to Maat, Zakaria, and Rosli (2016), the students' statistical anxiety was moderstieddiies
math proficiency may have an impact on their attitude and fear around statistica(irey, & Stevens, 2011).
According to Koh and Zawi (2014), as students did not use mathematics for a period pitimtoireg their
education, their arithmetic skills may be "rusty."

In the investigation by Maat, S. M., & Rosli, R. 2017), they discovered that graduate stumlenis
neutral mindset. In other words, the pupils are not overly negative or overly happy. SBqgeegnt of
respondents in this poll said that statistics is a difficult and complex course, students mukastieveo
overcome challenges in these classes. Additionally, they need to establish an effective sirdeagyirig
statistics and get beyond any obstacles. Because of this, it's important to study wiselhaaticesmming.

The results indicated that the kids' anxiety level is moderate. It supported the research doneisyngitielti
al (2016) using the help of the Statistical Anxiety Questionnaire (SAQ) tool. Despite the claim made by Koh
and Mohd Khairi (2014) that students did not display their concern, a high level of anxiety wasssaéstioal
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courses. This study established a substantial inverse relationship between statistical anxiety and attdude towa
statistics. Negative relationship suggests that when a pupil has a good attitude, their anxiety will go down.
Anxiety and attitude are related to one another. As students acquire the information anclstatpstiance,
positive attitudes will help them have fewer worries about statistics. Higher levels of anxidéaavitb lower

levels of student competency, which will lead to decreased achievement and a negative attitude totiesd statis

It is relevant both ways because a decreased anxiety level will raise student compgtdadyy enhancing

their statistical understanding and producing positive outcomes. It will also result in a favorable widénh s
attitudes. The goal of studies on statistics education challenges is to raise statigtital literacy rates.
Overall, there was a moderate amount of student apprehension and attitudes about the study's statistics.

According to Saidi, S. S., and Siew, N. M.'s study According to (2019), students hawmihsidered
statistics to be one of the most difficult academic subjects. The mechanics of statlsttbsentail entering
numbers into the appropriate formula, are distinct from understanding statistical principles. Sulments
comprehend statistical principles can read, use, and interpret tables, graphs, and wedpasatools like
percentage, ratio, measures of spread, central tendency, and variability (Austradian &ustatistics, n.d.).
Measures of central tendency is one of the statistical ideas that students frequently struggpe Adogigawith
the measure of variability, which consists of mean, mode, and median, the measure of central teodency is
of the statistical concepts in descriptive statistics. Only a few studies have concentiad@dweell students
comprehend mode and median, while most studies have concentrated on how well students grasp the mean.
Numerous earlier studies also showed that in order for students to correctly stadisgcal questions, they
had to shift their attention away from memorizing the formula and toward understanding the computational
component. However, their comprehension of the mean notion is shown to be poor, as many students find it
challenging to explain. Woldemicheal (2015) goes on to say that students' understanding problems were
exacerbated by how abstract the statistical principles behind the measures of central tendency were.

Along with helping students understand statistics better, one of the objectives of statistics education is
promote a good attitude toward statistics (Liau, Kiat & Nie, 2015). It's critical tosdhgw@wvth mindset during
learningto master the fundamentals of the subjects being studied (Ghulami, Ab Hamid, & Zakaria, 2015).
According to Ashaari, Mohamed, and Tengku Wook (2011), it is crucial to evaluate students' dthtadds
statisticsto help them better grasp the subject, develop their statistical literacy, and value the information in
general. Students that have a bad attitude about this subject will find it challenging tthéeanaterial
efficiently. The concept of the measures of central tendency is introduced to students undaiayiseiv
Primary School Standard Mathematics Curriculum in the Fifth Grade (Curriculum Development Division,
2014), where they are instructed on how to recognize the mode, median, mean, and range from the provided
data and taught to determine these measures for sets with up to 10 data values. The principles of nrade, media
and mean are taught to pupils in ninth grexdeelp them solve difficulties (Curriculum Development Division,
2011). Meanwhile, in the tenth grade, students learn how to comprehend and apply the concepts of mode,
median, and mean for grouped data (Curriculum Development Division, 2012). There is, however, scant
evidence to support studies that investigated Malaysian students' attitudes toward statistics and their
comprehension of measures of central tendency.

Few research has examined gender differences in students' comprehension déndetray measures,
and there are currently relatively few published works on the subject.

Value refers to the attitudes about the utility, importance, and worth of statisticgsimnaleand
professional life. Affect refers to the student's feelings toward statistics, whistlgdrave positive or negative
thoughts concerning statistics. While Difficulty relates to attitudes regarding the difficulty ofictadis a
discipline, Cognitive Competence refers to attitudes regarding intellectual knowledge arasgskifly relate
to statistics. Interest measures each student's level of interest in statistics, whiteesfntes how much time
and effort each student puts into learning statistics (Saidi, S. S., & Siew, ROM).

In contrast, Judi, Ashaari, Mohamed, and Wook (2011) highlighted that students' attitudes abag statisti
fall into one of two categories, either positive or negative, in their study of studefii€sppased on those
attitudes. Students who have a positive attitude toward statistics are more likely tal snd¢beesubject and
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are better equipped to apply their classroom learning in real-world situations. A negatizde atiivard
statistics, on the other hand, typically causes students to become unfocused in class attteshtrelst in
statistics.

According to earlier research, students' opinions regarding the subject of statistics and dieaiicaca
success are positively correlated. For instance, Emmioglu and Capa-(2012) Aydin's studyciontimtiaus
link between students' views about statistics and achievement in statistics. Additionally, Rosli and Maat (2017)
discovered a moderately positive relationship between post-graduate students' attitudes about statistics and their
performance. Most of the earlier research focused on the connection between stuitiehes' aitid academic
success, and earlier researchers also employed this attitude variabledstfstedents’ academic success. All
levels of education, including secondary school students, have relatively limited researchetatitmship
between students' attitudes toward statistics and their comprehension of the measures of centyal tendenc

According to Zhang et al. (2012), students' attitudes about statistics can have a signifiaanbimhow
well they comprehend statistical ideas and procedures. Additionally, the attitudes of the students toward
statistics have an impact on whether they will acquire practical statistical thinking abilitiesnatay/ their
knowledge of statistics in their future professional careers. Previous reseammbnbiasently indicated that
students' attitudes toward the intellectual knowledge and abilities applied to statistics (Cognitive @mhpete
have a substantial impact on the students' progress in statistics. For instance, NaccacHeufad1Bat
Cognitive Competence and Moativation are the three main elements that affect students' perfamn@anc
statistics course in Lebanon. The students' performance in their Statistics course was dhHyaheeeffort
and affect components of the Survey Attitude Toward Statistics (SATS-36). Chiesi and Primna@&5he
argument that Cognitive Competence, Affect, and Mathematical Knowledge may have an impact on the
psychology of students' statistics performance at the University of Florence in Italy. On the othéhdnand,
research by Milic, Masic, Milin-Lazovic, Trajkovic, Bukumiric, and Savic (2016) akagethat the medical
students' Cognitive Competence score on the SATS-36 had a substantial impact on their GPAd[@rade P
Average). Students with good attitudes towards statistics will be able to develop statistical thinking, use
statistical knowledge to solve everyday problems, and have a motivation to pursue more advanced statistical
courses in the future, claim Mohamad Judi, Ashaari, Mohamed, and Tengku Wook (2011). Students that have
a bad attitude toward statistics will exhibit uneasiness in the classroom. These resultsdpeoffiptieer
important inquiry: Do rural secondary school pupils' attitudes toward statistics have ant onptwir
comprehension of the measures of central tendency?

According to Saidi's study, students had a moderate level of grasp of central tendency measurements.
Overall, it was discovered that students understood the Definition of the measures of central guitkency
well. However, many students struggled to respond correctly to the question that tested their knowledge of the
definition of mode. This suggests that the students might not be familiar with the notion of mode d® may
perplexed by the terms mean, mode, and median. Students' grasp of the Properties of the Measurak of C
Tendency was found to be lacking. According to the findings, most students did not comprehend the concept
of robustness in measures of central tendency, which implies that they still did notamdti¢he effect of
extreme value or outlier in the data. Additionally, most students did not recognize that mean, median, and mode
are different forms of average, according to their responses to the questions that evaiuatadphehension
of the Problem and Representation construct. In addition, most students struggled with selecting the sort of
average that would best represent the provided data (whether the extreme value was present or not). This
suggests a failure to comprehend both the extreme value or outlier idea and the corpepsaftative value
for measures of central tendency. Similar findings were made about the students' knowledge of the Argument
and Proof construct. The outcome of the descriptive analysis reveals that students' ditiutdstatestics were
generally favorable. The findings showed that, except for Value, students felt positively alaspeats of
their attitudes toward statistics. After showing increased enthusiasm for effort, students showed higher
enthusiasm for cognitive competence, interest, difficulty, affect, and value. This showed thatsstinde
addition to believing in their cognitive capacity to understand and study statistics, made significarareffort,
worked hard to learn the topic in order to attain better results. In addition, the studeesseckphe opinion
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that statistics is a subject that is simple, easy for most people to understand, and not challenging to study.
Additionally, it was discovered that the students had a keen interest in statistics anetltbké the subject
was not difficult or terrifying. The study's findings disagreed with those of Zhang et aGharidmi et al.
(2015). (2016). (2012) who said that college students had a bad opinion of statistics pertaining to the Difficulty
component. Because of the students' varying educational backgrounds, the results may have varied. In
comparison to secondary school pupils, students in higher levels of education were exposed to more tough,
challenging, and complex statistical concepts and methodology. In general, the study found that male students
understood the measures of central tendency more well than female students did. In terms of thepgender ga
based on the constructs, it was discovered that male students outperformed female studetite boarss
The only constructs that demonstrated a significant gender difference were Propertiésmn Riob
Representation, and Procedure. Regarding the students' attitudes about statistics, the findingsaghbered
was no discernible gender difference in those attitudes. In addition, theme erisience of a gender difference
in the components. The study's findings did not agree with those of Chiesi and Primi (201&)yrehthat
female students had a more pessimistic outlook and lacked confidence when learning statistichelResea
found that as compared to male students, female students tend to underestimate their talents and have less
favorable opinions toward quantitative fields. The findings showed that there were no significant and extremely
weak negative associations between students' attitudes toward statistics and their comprehension of the
measures of central tendency. Effort was shown to be the only component of attitudes towtirsl Btatisvas
negatively significant and weakly linked with students' knowledge of the measures of central tendency. One
way to view this is that students who used a learning style that was heavily effort-based mighé¢ hetena
able to understand statistical ideas better. This discovery will have a significant impactield tifestatistics
education, where intensive study does not always result in a solid grasp of statisticahideasdy's findings
revealed that students' perceptions of their statistical knowledge and application abilities may havetan impac
on how well they comprehend statistical ideas. The students' understanding of statistical ideas wibheel impr
the more confident they are in their statistical knowledge and application skills. However, the study also
revealed that even students who voluntarily put up a lot of effort to learn statistics may nothaiveagssolid
grasp of the measures of central tendency. The study's findings also imply that students' peofepions
complexity of statistics may affect how well they comprehend measures of central tendeytbgr hvords,
statistical ideas were less understood by pupils who found it challenging to study them.

The various learning styles and tactics used by pupils should be considered by edAdittoaally, it
would be beneficial to look into whether teaching strategies and course materials can enhance students'
knowledge of statistical ideas and attitudes toward statistics. This study has also provided strong texatienc
math or statistics teachers should be more attentive to how their students learn statistics anssgidbkeha
to find the most effective methods for studying statistics and overcoming their learning challenges.

Numerous research conducted on undergraduate students revealed that students' attitudes toward statistics
vary depending on their sex and prior statistical expertise. Teachers who teach or tiesite statistics now
must measure students' attitudes toward statistics. Any instructional steps could be disalsé@esaéption
or attitudes of the students are unknown. The researcher attempted to shed light on twadalied—"sex"
and "previous knowledge“that are significantly related to the problem of postgraduate students' attitudes
toward statistics through this study. For statisticians to create effective lessons in #hetietuwill need to
be able to formulate a hypothesis based on observations of their classes or student backgrounds (American
Journal of Educational Research., 2018).

In that teacher "add value" to student outcomes, teachers are of great importance a$ arnalyalis for
a variety of instructional and accountability purposes. It is commonly known that group-level constructs must
be taken into consideration when addressing critically relevant topics about the effeatgpafagntexts (Marsh
et al., 2012; Schweig, 2014; Stapleton et al., 2016).

There is a rapidly expanding interest in assessing students' attitudes as a waynimealegzicher
performance due to the significance of students' academic attitudes as a learning outcomé&: (Biaftar
2017). Research on the multidimensional component structure of attitude data is important befoirenmore f

WWw.ijrp.org



Erwin C. Benedictos/ International Journal of Research Publications (IJRP.ORG) ‘.\ IJRP.ORG

Inte escarch Public
ISSN: 2708-3578 (Online)

476

conclusions can be drawn about the type and extent of teacher effects on students' attitoddiag to
evidence-based instructional innovation and policymaking. According to the research of Norshabidi, N.
Ismail, N. H. S. D., Abidin, S. Z., and N. F. Abd Razak (2021), statistecstisictural method that is employed

in many fields, including education, and plays a crucial part in scientific investigations to enhance our lives.
Statistics is a foundational subject at higher education institutions in Malaysia. IntroductionstacSiata
required course for students in the Faculty of Business and Management at the Uro¥eFsithnology
MARA. Because they think that attitudes regarding statistics are crucial to the teachingraimd) Iprocess

and necessitate individualized feedback, educators and students have performed sewechl gasthese
attitudes.

In their research, Male, H., and Lumbantoruan, J. H. Several pupils may findetieglg challenging
to learn statistics in 2021 owing to their lack of background knowledge and disinterest in thelde@er,
understanding and using statistics may come naturally to some students who specialize in mathematics.
Undergraduate students who study statistics at the university level may find it challenging to use thel statistic
software and interpret the results. The lecture is another subject that all students muketakeial science
students are now having trouble with this lecture. Most undergraduate social science studentsjaemiiiee sc
students, view this as a challenge to their understanding of the subject. Some students confessed during a
conversation that they find it difficult to understand statistics while looking at tables. They claimed thely neede
more time to focus on calculations and how to translate numerical data into meaningful language. This is
consistent with what Ashaari et al. (2011) stated, according to which learners struggle to undtaissting
due to both cognitive and non-cognitive aspects. They went on to say that the non-cognitive factor dealt with
attitudes, perceptions, interests, expectations, and motivation while the cognitive factor dealt with
intellectuality. According to the pre-discussion with some of the social science students, statistestigthe
that they find the most difficult. Some pupils find the subject to be both essential and frightening. However,
they must take the course and absotb @omprehend how statistics will be used in their final writing project.

The difficulty of the subject has also made it uninteresting, which has demotivated thepdpésiuced their

interest in it. Others might tend to see the topic negatively. The reason why most undergtadieats still

have a low competency level when dealing with statistics may be the most questioned question. There are
several variables that might affect a student's performance, including attitudes, motivation, anxiety, learning
abilities, aptitudes, 1Q, age, and personality. It is stated that pupils with optimistits ey be more
enthusiastic about performing statistics. Those who hold unfavorable views, however, would strulggle and
knowledge. Today, statistics are effectively used across a wide range ohacdideiplines. To the best of the
writers' knowledge, very few studies on statistics have been conducted by academicewMmapdrs in the
Indonesian context discussed how students felt about statistics.

In their study, Afifah and Wicaksana (2014) discovered that students' perceptions of stadisiftsna
rated as positive.

Cahyawati, Wahyudin, and Prabawanto (2018) noted in another study that the results did not demonstra
variations in attitudes at the start and conclusion of learning in each dimension. It did not democstrsaé a
link between student attitudes toward statistics and the outcomes of statistics education.

In the sphere of education, statistics are seen as a subject that is vital td ieatndied not just at the
university level but also at the high school level. One of the lectures offered at theracdidatey level is
statistics. It aids students in comprehending and using quantitative techniques. A subfield of mathematics is
statistics. Descriptive and inferential statistics are the two main branches of statistiog]ing to
Chattopadhyay and Chattopadhyay (2014). When describing a set of data that has simply been gathered,
descriptive statistics are utilized. Using data obtained on a small portion of the population, infeetistials
is used to generate predictions or comparisons about a larger group (a population). The sttutjesfatt
perceptions regarding statistics is related to both cognitive and non-cognitive aspects.

Another phrase for a person's perspective or viewpoint on something is perception. It is thought that
successful learning might happen when students have a positive perspective of their educati@moriEEteist
with research by Gunawan, Murniarti, and Male (2019). It is determined that the study's findlintisifathe
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perceptual category of good. However, failure results when they have false percéptiossstudy, the term
"perception” refers to the respondents' prior knowledge of how they perceive the actuaktince and
condition.

In a study on gender differences in statistics anxiety, Mandap (2016) found that mathematics and
perception are parts of statistics anxiety, which is consistent with Bond et al's (2012) ads#rpenception
deals with the interaction between cognitive and non-cognitive elements. As a result, greisepticial since
it has an impact on how well students learn any given subject. Based on the results of thalytasaaad
discussion of the Male study, it can be said that most students generally agreed withsséttiens made
about perceptions when it comes to how they view statistics. This is evident from the first threesgwtdoh
show that they were able to specify the statistical distribution, measurement, and mkéhonly areas where
they diverged were in their opinions of how well statistics might be used to convey redutsrasimple they
appeared to be. Most pupils demonstrated their strong feelings regarding statistics whertat tteir views
on statistics. Most of them agreed that comprehending statistics required a lot of discipline dothghat
statistics required a strong attitude toward cognitive competency. Next, with regards to the difidéulties
statistics despite their enjoyment and understanding of the statistical fokaglastudents indicated that they
worked hard for their statistics module and would complete all the tasks when asked about thes wpuaia
the usefulness and value of statistics in professional and personal life. Although they claimed to tedinteres
in using statistics, many expressed anxieties about the exam and result interpretations. Tdacheer®of
statistics are hoped to encourage the students as well as alter the method they teactiahéstatisasy and
enjoyable way so that all the challenges may be eliminated, as the present study iaihsuitiie students'
perceptions and attitudes toward statistics. For future research, it is suggesteduct similar study to enrich
the knowledge and to find out what has been left for a betterment.

More and more schools, universities, and teacher preparation programs are realizipgpttesaa of
statistics. To improve one's financial prospects, find job, stay employment, and find ivgt@yreent, one
must understand the significance of this maths component. Regardless of their subject of studgijat te cr
introduce students who pursue degree, diploma, or certificate programs to introductory stafistatznoental
statistics courses. Students seemed to have a poor perception of statistics, even thowgghoteaayhave
emphasized the significance of this course and how important it is for obtaining future work. Insesid@f
statistics as a useful tool, many students see it as a barrier to acadenss. sligiseperspective is consistent
with the findings of other researchers who found that students who completed this course expmmeeiyed
related to statistics. The result of this anxiousness seemed to be negative effeciack of desire, which
reduced interest in courses on fundamental statistics. Students that exhibit anxiety about stksisbesiefa,

a lack of curiosity, and a lack of desire will eventually exhibit a weak attitudeddvaruse of statistics and
data analytics. The students' academic performance and conceptual understanding will be impezsatt.as a
Academic performance and conceptual understanding are vital in ensuring students' success in stadying c
statistical topics. According to a study, there is a correlating relationship between statistigisatind
anxiousness. Furthermore, it was mentioned that students' attitudes about statistics can aHeatl&émic
performance, either positively or negatively, depending on whether they are positive or negadigrtsS
present, as well as futures, might be impacted by negative views regardingstatistibfield of mathematics

is statistics. This field is heavily utilized in daily life. Since learning statistiessgntial, the Institute of Teacher
Education Malaysia has made this course required for all students pursuing its prepaogtam for the
bachelor's degree in education (PPISMP) (IPGM). In fact, statistics are shegletry level of education, from
kindergarten to university. Additionally, it was clear that all undergraduate programs, both daltyestid
internationally, included a statistics course. Students' attitudes about statistics may havetamithpa level

of confidence, which in turn may influence how well they perform in statistical courses (MustamAAnAn,

M., Johnny, J., & Setambah, M. A. B., 2020, April).

Overall, it was clear that the pre-service teachers in this study had a reasonaloieféewdiarity with
statistics. Therefore, it is likely that students work more or exert more effort torgeghhtheir challenges
when taking statistics courses as part of their academic curriculum. The study's coraekalisis revealed a
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tenuous association between attitude and gender, chosen major, and college locatioars|tlagpdere are

no distinctions between these three elements' relationships to attitudes toward statisticalt$loé ttes study
indicate that pre-service instructors on these universities need to have their subpar attitude abiosit statis
addressed. This issue is significant because pre-service instructors take statéspesparation course to help
them develop a foundational understanding of statistics. The ability to master this courselpwiliture
teachers in their research for their senior project. In addition, research isgral iagpect of an educator's life.

To carry out simple assessments and interpret their results to further improve stiéres and performance

at school, educators must have a solid understanding of fundamental statistics (Mustam, A. A.MAdnan,
Johnny, J., & Setambah, M. A. B., 2020, April).

For students, statistics is a tough subject that is frequently accompanied by worries that coutd have a
impact on statistical performance. The use of statistics is widespread, asd istiastantial impact on many
professions. However, students are fully aware of how challenging statistical coassbe (Sandoz, Butcher,

& Protti, 2017). The term "statistical fears" refers to any issues that \ahea working with statistics,
regardless of the nature or degree of statistical analysis used. (Chiu, 2013pofteitex statistical description

of the unpleasant emotional stimulation that people may experience while dealing with statistics in any way and
at any time. An unfavorable attitude toward statistics, which is connected to but distinct from mathematical
concerns, precedes this emotional condition. Additionally, according to Macher, Paechtereledpoggeri,
Freudenthaler, and Arendasy (2013), Cruise and Wilkins (1980) identified six elements inadtatistierns:
statistical value, interpretation concerns, fears of exams and classesf f@siksg for help, and fear of the
statistical teacher.

Numerous poor learning practices will be shown to students that have high statistical worries. The
findings of this methodical survey study offer insight into the connection between statistical carzkrns
statistical accomplishments as well as the factors involved. The instructional strategiesph@y for kids
who are having statistical-related challenges may potentially be reevaluated by educators based ah statistic
conceptions. Different instructional methods, like as computer-assisted instruction, mighthessiesaand
enhance statistical performance. It is advised that students interact with actual obtaintedsttatss the
statistical approaches presented. Teachers can affect how their pupils featatigiids among other things
by talking to them about their worries and offering them solutions (Ghani, F. H. A., & Maat, £18).

Students majoring in social sciences are required to take statistics, which gives them the knowledge and
abilities they need to comprehend, interpret, and conduct research. However, statisses are frequently
perceived by students as obstacles to earning their degrees, and they experience significant amxédiypgvhe
them. According to researchers, for pupils to succeed, they must have a favorable attitrdistatistics. To
preserve and improve students' good attitudes toward statistics, it is crucial to understzandséseand
consequences of those beliefs. Although attitude is crucial to students' success irs statigtieir ability to
use their knowledge of statistics outside of the classroom, there is disagreement on the definition ¢fube cons
of attitude. While some scholars believe attitudes are more emotionally than cognitively base thetidhvers
attitudes are more closely related to beliefs. However, most people think that atferdeto subjective
reactions to numbers, whether they are favorable or unfavorable. The relationship between studdets' attit
toward statistics and their achievement has been examined using several attitude components, including value,
anxiety, fear, cognitive competence, expectancy of success, affect, and cukiasit\sal model can be used
to depict the causal relationships between the attitude components and statistical achievement.rRbesgarche
created statistics attitude models that explain the links between attitude elements and stéatistesh et
using their own teaching experiences, theories of second language acquisition, findings frontwehidger s
and Eccles and colleagues' expectancy-value theory.

For the first time, Sorge and Schau developed and tested their "Statistics Attitudes-Achieveméati Satura
Model" using the expectancy-value theory. This model argued that four attitude compeatiffiaslty,
cognitive competence, affect, and valugre associated to statistical achievement. They discovered that prior
performance and emotion were directly related to statistical success. Additiodlikyemment was indirectly
related to prior performance and difficulty via cognitive ability and later mood. Howevagghis showed
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that value was not connected to success (Ghaderizefreh, S., & Hoover, M. L., 201&)rréhkinvestigation

by Hoover, M. L., and S. Ghaderizefreh (2017) examined the function of acadeirinl,c¢ask value, and the
teacher's instructional style on students' emotions in a graduate statistics class, athevéfhpact of these
emotions on their effort and accomplishment, using the control-value theory as a frameworKintiege

are generally in line with the model put out, in that students' ratings of the instructional qualitgjuasland

sense of control of their teacher had an impact on their academic emotiomsintbia had an impact on their
effort and performance in the course. Not all academic emotions, neverthelesspmstdered in each step of

the model. Numerous studies have determined that the emotion of concern in statistics is anxiety, blawever
findings showed that while perceived task value had an impact on anxiety, instructional cktacacterd
students' feelings of task control had no impact. Furthermore, although higher anxiety wasolinkese
achievement, student effort in the course was unaffected. The instructional charaqieristived task value,

or task control had no impact on students' levels of boredom; nonetheless, they put less effort intdtheir wor
and boredom was unrelated to their performance in the course. The emotion that was most impacted by the
antecedent variables was anger (or frustration).

3. Research Methodology

This chapter contains the Research design, Sampling technique, Research instrument, Data gathering,
and procedure and Statistical tool used by the reseatwtigrd out theEffect of using statistical software
applications to students’ attitude and performance in statistics.

3.1. Research Design

In this study, the researcher used a Descriptive Research Design using thgronp pretest and
posttest desigrip determine the influencef utilization of statistical software applicatiottsstudents’ attitude
toward Statistics and performarioeStatistics.

3.2. Sampling Technigue

Respondents in this study were students at Laguna State Polytechnic University Siniloan Campus
who’s taking the course of Statistics and data analysis with software application. The sampling technigselone
by using probability sampling whidd simplerandom sampling technique. With the use of computer-generated
number, the researcher can be ablehoose who will be the respondents.

3.3. Research instrument

The data will be collected using a questionnaire SATS 36 (Survey Attitudes T8vegistics). The

questionnaire consists of 36 items with the following composition:

e Affect, consist of 6 items
Cognitive competence, consists of 6 items
Value, consists of 9 items
Difficulty, consists of 7 items
Interest, consists of 4 items
Effort, consists of 4 items

7-point Likert scale for satisfactias usedto measure thetudent’s attitude towardstatistics
Strongly Agree 7
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Agree 6
Somewhat Agree 5
Neither Agree nor Disagree 4
Somewhat Disagree 3
Disagree 2
Strongly Disagree 1

3.4. Data Gathering and Analysis Statistical Tool
To answer the following questiomsthis study, the following statistical tools will be used.
Analysis Statistical Tool

* Profile of the respondents terms of: Frequency Percentag
e Sex
e Socio Economic Status

* Level of students’ attitude toward statistics before and after Mean
using Statistical Software application in terms of: Rank
® Affect
® Cognitive
® Value
® Difficulty
® Interest
e FEffort
*  Student’s performance in Statistics Mean

Standard dev.

* Test of difference between before and af Wilcoxon rank test
using Statistical Software on thtadents’ attitudes and achievement and Paired T-test

Statistics

* Test of difference between before and after using Statistical Softwal Mann Whitney

students’ attitudes and achievement in Statistics in terms of sex Independent T-test

* Test of difference between before and after using Statistical Softwa Kruskal Wallis

students’ attitudes and achievement in Statistics in terms of gadgets used
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4, Presentation, Analysis, and Interpretation of Data

This chapter deals with the presentatimmalysis, and interpretation of the data gathered to determine
the Effect of Utilization of Statistical Software Applications on Students Attitude afatfP@ncein Statistics.
Table 1 presents the frequency distribution of the demographic profile of the respondents in terms of
sex and gadgets used. The table shows that most of the respondents are female hquincs 6224 out of
30 or (80%) of the respondents are female. In terms of gadgets used, most of the respendsintg mobile
phone having a frequency of 19 with the percentage of (63.3%), followed by using both rhobidegnd
laptop having a frequency of 16 and a percentage of (20%) and the least are thoseugimgdaptop only
with a frequency of 5 and a percentage of (16.7%).
Numerous research conducted on undergraduate students revealed that students' attitudes toward statistics
vary depending on their sex and prior statistical expertise. Teachers who teach or temsite statistics now
have to measure students' attitudes toward statistics. Any instructional steps could be disastpmuséfitien
or attitudes of the students are unknown.
Through this study, the researcher tried to draw light on two important variable, “sex” and “prior
knowledge” which are significantly related to the issue of attitude towards statistics of postgraduate students.
So that, in future the teachers of statistics can draw a hypothesis by seeing the clastherbfemkground of
the student to make a proper lesson (American Journal of Educational Research., 2018).
Research carried out Crux Research Inc. found that smartphone and laptop ownership amongst
American college students was 78% and 86% respectively in July 2014 (Marketing Charts, (2014)

Table 1: Demographic profile of the respondents

Sex Frequency (f) Per centage
Male 6 20%
Female 24 80%

Total 30 100%
Gadgets used Frequency (f) Per centage
L aptop 5 16.7%

M obile phone 19 63.3%

M obile phone and laptop 16 20.0%
Total 30 100%

Table 2 presents the level of student’s attitudes toward statistics before and after using statistical
software application in terms of affect. The table shows that the highest meas flegaitatement, | will like
statistics with the mean of (4.20) before and increaseafter using statisticatesaifpphcatiorto (5.40) with a
verbal interpretation neither agreenor disagree to agree after they learned on howtadisieml software
application. While the lowest mean before using statistical software is the statement, | dbfnitrgeed
going over statistics test in class with the mean of (3.46 and increase to 4.97) with the vepbetatiter from
somewhat disagrede somewhat agree.

The general mean shows that attitude toward statistics in terms of affect increasefrors.85 &fter
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they learned on howo use statistical software application with theverbal interpretation of neitheg agr
disagredo somewhat agree.

Naccache (2012) found that the Cognitive Competence, Effort, and Affect components of the Survey
Attitude towards Statistics (SATS-36) influenced the students' achievement in their Statistics cowstsyThe
examined the elements that affect students' performances in a statistics course in @hiesband Primi
(2015) make the argument that Cognitive Competence, Affect, and Mathematical Knowledge may have an
impact on the psychology of students' statistics performance at the University of Florencelimthaiy.2016
paper Milic, Masic, Milin-Lazovic, Trajkovic, Bukumiric, and Savic study, nonethelegsaled a substantial
correlation between medical students’ GPA and their Cognitive Competence score on the SATS-36 (Grade Point
Average). Students with good attitudes towards statistics will be able to develop statistical thinking, use
statistical knowledge to solve everyday problems, and have a motivation to pursue more advanced statistical
courses in the future, claim Mohamad Judi, Ashaari, Mohamed, and Tengku Wook (2011). Students that have
a bad attitude toward statistics will exhibit uneasiness in the classroom.

Table 2: Level ofstudent’s attitudes toward statistics before and after using statistical softwareagipplin terms of affect

Affect

Before

After

Mean

Verbal Interpretation

Rank

Mean

Verbal Interpretation

Rank

I will likestatistics

| do not feelinsecure

when | must
do statistics

problem
| do not get

frustrated
going over
statistics

testsin class

| do not be

under stress
During
statistics
Class

| will enjoytaking
statistics

4.20

3.63

3.46

3.50

4.03

Neither Agree norDisagr

Neither Agree norDisagr

Somewhat disagr

Somewhat disagr

Neither Agree norDisagr|

5.40

4.97

4.97

4.80

5.33

Agree

Somewhat Agree

Somewhat Agree

Somewhat Agree

Agree

3.5

35
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| am not scared by 3.86 Neither Agree norDisagr| 3 4.83 Somewhat Agree 5
statistics
General Mean 3.78 Neither Agree norDisagreg 5.05 Somewhat Agree

Table 3presents the level of student’s attitudes toward statistics before and after using statistical
software application in terms of Cognitive competence. The table showsthat the highest meiantHevel
statement, tanlearn statistics with the mean of (4.83) and increased to (5.80) after they leahusd toruse
statistical software application with a verbal interpretation from somewhattagigree. While the lowest mean
beforeusing statistical software is the statement, | do not make a lot of math errors irsstatisicmean of
(3.40) and (4.53) after they learned on how to use statistical software application with thantenfr@tation

of both somewhat agree.

The general mean shows that attitude toward statistics in terms of cognitive competence noonease f

(4.02 to 5.08) after they learned on how to use statistical software application wirliheinterpretation of
neither agree nor disagremsomewhat agree.

When it comes to applying intellectual knowledge and abilities to statistics, cognitive competence is
referred to. The current investigation by Hoover, M. L., and S. Ghaderizefreh @Giiijned the function of
academic control, task value, and the teacher's instructional style on students' emotions in astatisticge
class, as well as the impact of these emotions on their effort and accomplishment, usingohealue theory
as a framework. Most of them agreed that comprehending statistics required didotplihe and that doing
statistics required a strong attitude toward cognitive competency. Cahyawati, Wahyudin, and Prabawanto
(2018) noted in another study that the results did not demonstrate variations in attitudes at the start and
conclusion of learning in each dimension. It did not demonstrate a causal link between student attitrales towa
statistics and the outcomes of statistics education.

Table 3Level of student’s attitudes toward statistics before and after using statistical software appligatemns of cognitive competence

Cognitive competence Before After
Mean Verbal Interpretation Rank Mean Verbal Interpretation Rank
| do not have trouble  (3.73
understandingstatistics Neither Agree norDisagr] 4 4.87 Somewhat Agree 4

because of how | think

Somewhat Agree
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| have an ideaf what’s |4.17 Neither Agree norDisagr 5.17 3
goingon in this statisticq
course
Somewhat Agree

| do not makea lot of  [3.40 Somewhat disagr 4.53 Agree
math errors in statistics 6
| can learnstatistics 4.83 Somewhat Agre 5.80 1
| will understandstatistig Neither Agree norDisagr
questions Somewhat Agre

4.27 5.30 2
| do not find itdifficult to Neither Agree norDisagr
understand statistical Somewhat Agreg
concepts 3.70 4.80 5
General mean 4.02 Neither Agree norDisagr 5.08 [Somewhat Agree

Table 4 presents the level of student’s attitudes toward statistics before and after using statistical software
application in terms of Value. The table shows that the highest mean level is the statement, statistics are not
worthless with the mean of (6.00) and increased to (6.53) after they learned on how to use Safiaizcal
application with a verbal interpretation from agree to strongly agree. While the lowest mean usifig
statistical softwarés the statement, | will have applications for statisticsny professionwith a mean of (4.84)
and (5.97) after they learned on how to use statistical software application with the verpattation

somewhat agret agree.

The general mean shows that attitude toward statistics in terms of value increasegyro (¢5.08)
after they learned on how to use statistical software application with the verbalatagopr of neither agree

nor disagreeéosomewhat agree.
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This field is heavily utilized in daily life. Since learning statistics is essefiialinstitute of Teacher
Education Malaysia has made this course required for all students pursuing its prepaogtam for the
bachelor's degree in education (PPISMP) (IPGM). In fact, statistics are shegetry level of education, from
kindergarten to university. Additionally, it was clear that all undergraduate programs, both daliyesstid
internationally, included a statistics course. Students' attitudes about statistics may hgaegonirtheir level
of confidence, which in turn may have an effect on how well they perform in statistical cdustam, A.
A., Adnan, M., Johnny, J., & Setambah, M. A. B., 2020, April)

Table 4: Level oftudent’s attitudes toward statistics before and after using statistical software applicationsroferalue

Before After
value Mean Verbal Interpretatiory  Rank Mean Merbal Interpretatio Rank

Statistics arenot worthless 6.00 Agree 1 6.53 Strongly agree 1
Statistics should be required pa 5.60 Agree 2 6.17 Strongly agree 45
of my professional training
Statistical skills Wmake me more
employable 5.47 Agree 4 6.27 Strongly agree 2
Statistics is useful to the typical
professional 5.53 Agree 3 6.23 Strongly agree 3
Statistical thinking is applicable
my life outside my job 5.23 Somewhat Agree 5 6.17 Strongly agree 4.5
| use statisticin my everyday life

4.93 Somewhat Agree 8 5.83 Agree 9
Statistics conclusions are
presented in everyday life

5.07 Somewhat Agree 7 5.87 Agree 8
| will have applications for
statisticin my Profession

4.83 Somewhat Agree 9 5.97 Agree 6.5
Statistics is relevant in mylife
General mean 5.10 Somewhat Agree 6 5.97 Agree 6.5

5.30 Somewhat Agree 6.11 Agree

Table 5 presents the level stfudent’s attitudes toward statistics before and after using statistical
software applicatiom terms of Difficulty. The table shows that the highestmean level is the statement, statistics
are highly technical with the mean of (5.13) and increased to (5.73) after they learned on hostetistisal
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software application with a verbal interpretation from somewhat agiegree. While the lowest mean before
using statistical softwarés the statement, statistics formuka easyto understand, and statistissnot a
complicated subject with a mean of (3.73) both before and (5.13 and 5.20) after theytgatmav to use
statistical software application with the verbal interpretation of neither agree nor disegpeeewhat agree.

The general mean shows that attitude toward statistics in terms of cognitive competencefinanease
(4.43 to 5.48) after they learned on how to use statistical software application with thenterpattation of
somewhat agret agree.

Concerning the difficulty of statistics even though they enjoy and understand the formula of statistics.
In terms of attitudes about relevance on worth of statistics in professional and perspmaldifof the students
said that they work hard for their statistics module, and they would complete all the assignments. Although they
stated that they are interested in using statistics, the test and results interpretations would make them anxious
As the presents study is to find out the students’ perceptions and attitudes towards statistics, teachers or lecturers
of statistics are hoped to encourage the students as well as varying the way they teach thenstatigiles
and fun way so that all the difficulties may be minimized.

Table 5.Level of student’s attitudes toward statistics before and after using statistical software appliéaterms of difficulty

Before After
Difficulty Mean Verbal Interpretation Rank Mean Verbal Interpretation Rank
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Statistics formulasarel  3.73  |Neither Agree norDisagre 6.5 5.13 Somewhat Agree 6.5
easy to understand

Statistics isnot
complicatedsubject Neither Agree norDisagre
3.73 6.5 5.20 Somewhat Agree 5

Statistics is asubject
quickly learned by Neither Agree norDisagrg
most people
3.80 5 5.13 Somewhat Agree 6.5

Learning statistics
requires a great deal ( Somewhat Agree
discipline

4.77 4 5.80 Agree 1
Statistics involves
massive computationg

Somewhat Agree
Statistics arehighly
technical 4.93 25 5.67 Agree 4
Most people must Somewhat Agree
learn a new way of
thinking to dostatistics
5.13 1 5.73 Agree 2
Somewhat Agree
General mean
4.93 25 5.70 Agree 3
Somewhat Agree
4.43 5.48 Agree

Table 6 presents the level of student’s attitudes toward statistics before and after using statistical
software application terms of Interest. The table shows that the higiest level is the statement, I’ am
interested in statistics with the mean of (4.93) and increased to (5.93) after they learned auskcstatistical
software application with a verbal interpretation from somewhat agiegree. While the lowest mean before
usingstatistical softwaris the statement, ‘am interestedn using statistics with a meafi (4.67) increased to
(5.83) after they learned on haw use statistical software application with the verbal interpretation from
somewhat agre® agree.

The general mean shows that attitude toward statistics in terms of cognitive competencefinanease
(4.79 to 5.48) after they learned on how to use statistical software application with thenterpegtation of
somewhat agret® agree.

According to the study of Male, H., & Lumbantoruan, J. H. (2021), studying Statistievecak
students might be very difficult to understand due the lack of knowledge of the statistics and low interest of the
subject. Meanwhile, Judi, Ashaari, Mohamed, and Wook (2011) in their study of students’ profiles based on
attitude towards statistics explained that the students’ attitude towards statistics is divided into two categories,
either positive or negative. A positive attitude towards statistics could contribute to the students’ achievement
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in statistics and enable students to develop statistical thinking skills, to apply knowledge acquieegizye

life. Meanwhile, a negative attitude towards statistics generally makes students lose ftheudass and lack
interest in statistics.

Table 6: Levl of student’s attitudes toward statistics before and after using Statistical Software Applidatterms of Interest:

Before After
I nterest Mean Verbal Interpretation Rank Mean Verbal Interpretation Rank

| am interested in being 4.73 Somewhat Agree 3 5.67 Agree 4
able to communicate
statistical informatiorio
others.
| am interestethusing
statistics.

4.67 Somewhat Agree 4 5.83 Agree 2
| am interested in
understanding statistica|
information 4.83 Somewhat Agree 2 5.80 Agree 3
| am interestethlearning
statistics

4.93 Somewhat Agree 1 5.93 Agree 1
General mean 4.79 Somewhat Agree 5.48 Agree

Table 7 presents the level stiident’s attitudes toward statistics before and after using statistical
software application in terms of Effort. The table shows that the highest meais tbesstatement, | plao
study hard for everyday statistics test with the meanof (5.10) and incred8diVjaafter they learned on how to
use statistical software application with a verbal interpretation from somewhat agree to\édmlethe lowest
mean before using statistical softwaréhe statement, | plan work hardin my statisticscourse with a mean of
(4.87) increased to (5.87) after they learned on how to use statistical softwaretiapplidtn the verbal
interpretation from somewhat agr@eagree.

The general mean shows that attitude toward statistics in terms of cognitive competence noonease f
(5.00 to 5.88) after they learned on how to use statistical software application with thenterpegtation of
somewhat agret® agree. It means that the attitude toward statistics of the respondents in terms of effeg increa
after they learned on how to use statistical software application.

Effort refers to the amount of effort students spend on learning statistics (S&di,&&Siew, N. M.,
2019). Effort was found to be negatively significant and weakly coetkteith the students” understanding of
the measures of central tendency. One interpretation of this is that students who employed a leartfiag styl
is strongly effort-based might not enable the student to gain more understanding about statistical Toigepts
finding will have a strong impact on statistics education, where studying with greatdeffsrhot bear a good
understanding of statistical concepts.
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Before After
Effort Mean Verbal Interpretation Rank Mean Verbal Interpretation Rank
| plan to complete allmy]  5.07 Somewhat Agree 5.73 Agree 4
statisticsassignment
| planto workhard in my
statistics course 4.87 Somewhat Agree 5.87 Agree 2
| plan to study hard for
everyday statistics test
5.10 Somewhat Agree 6.07 Agree 1
| plan to attend every
statistics class session
4.97 Somewhat Agree 5.83 Agree 3
General Mean 5.00 Somewhat Agree 5.88 Agree
SCALE RANGE INTERPRETATION

1 6.17-7.00 Strongly agree

2 5.316.16 Agree

3 4.455.30 Somewhat Agree

4 3.594.44 Neither Agree nor Disagree

5 2.733.58 Somewhat disagree

6 1.872.72 Disagree

7 1.001.86 Strongly Disagree

Table 8 presents the mean Level of attitude of the students toward statisticamefafeer using
statistical software application. The table shows the mean level of attitudetoward siattstims of Affect
increases from (3.78® 5.05), andts verbal interpretationturns from neither agree nor disagree into somewhat
agree. In terms of Cognitive competence, table shows that the level of attitude toward stetisasgs from
(4.02t0 5.08), andts verbal interpretation turns from neither agree nor disagree into somewhalageess
of Value, table shows that the level of attitude toward statistics increasesfrom (5.03 t@6dlity verbal
interpretation turns from somewhat agree into agree. Intefmdficulty table shows that the level of attitude
toward statistics increases from (4td3.48), andts verbal interpretation turns from neither agree nor disagree

into agree.

In terms of Interest, table shows that the level of attitude toward statistics increasgs 7@m5.81),
andits verbal interpretation turns from somewhat agree into agréermsof Effort, table shows that the level
of attitude toward statistics increases from (5.00 to 5.88), and its verbgdretation turns from somewhat
agree into agree. It means that the level of attitude toward statistics incriéaiséisest learn on how to use
statistical software application. According to the Guidelines for Assessment and lastinchtatistics
Education (GAISE; 2016), the biggest change and recommendation in teaching statistics froemidles pr
decade was increased statisticsmodule in an Indonesian university (Jatnica, 2015jodathitat after using
SPSSor the duration of the module, students felt that their knowledge and skills in statis#asetcbut their
grades decreased.
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Table 8. Mean level oftedent’s attitude toward statistics before and after using statistical software application

AFFECT Mean Verbal Interpretation
Before 3.78 Neither agree nor Disagree
After 5.05 Somewhat agree
COGNITIVE COMPETENCE
Before 4.02 Neither agree nor Disagree
After 5.08 Somewhat agree
VALUE
Before 5.03 Somewhat agree
After 6.11 Agree
DIFFICULTY
Before 4.43 Neither agree nor Disagree
After 5.48 Agree
INTEREST
Before 4.79 Somewhat agree
After 5.81 Agree
EFFORT
Before 5.00 Somewhat agree
After 5.88 Agree
SCALE RANGE INTERPRETATION
1 6.17—7.00 Strongly agree
2 5.316.16 Agree
3 4.455.30 Somewhat Agree
4 3.594.44 Neither Agree nor Disagree
5 2.733.58 Somewhat disagree
6 1.872.72 Disagree
7 1.001.86 Strongly Disagree
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Table 9 presents the performance of the students before and after using softwareapphegtbie
shows that the average performance of the students increases afterthey learned onehstatistical software
application in Statistics. It is from (88%) became (91%) with the standard deviation of d&) befl (3.44)
after they learned on hawvuse statistical software application.

Naccache (2012) in her study of investigating the factors that influence students’ performancesin a
statistics course in Lebanon, revealed that Cognitive Competence, Effort, and Affect compoBemniey
Attitude towards Statistics (SAT®) influenced the students’ achievement in their Statistics course.
Meanwhile, Chiesi and Primi (2015) posit that Cognitive Competence, as well as Affect and mathematica
knowledge could affect the psychology of students’ achievements in statistics at the University of Florence in
Italy. Milic, Masic, Milin-Lazovic, Trajkovic, Bukumiric, and Savic (2016)’s study on the other hand showed
that the medical students’ Cognitive Competence score in SATS-36 had significant influence with student” GPA
(Grade Point Average). According to Mohamad Judi, Ashaari, Mohamed, and Tengku Wook (2011), students
with positive attitudes towards statistics will be able to develop statistical thinking, use statisticabkeawle
solve daily life problems, and have a desire to follow more advanced statistical ¢ouhgefiture.

Table 9: Performance of the studeintStatistics before and after using statistical software application

Average Performance Mean Standar d Deviation
Before 88 % 5.00
After 91 % 3.44

Table 10 presents the test of difference before and after the students learntorusevstatistical
application on the level of attitude towards Statistics. With the use of Wilcoxon rank testfatame that there
is a significant difference between the level ofattitude of the students before and after thetatistical
software in terms of value, interest, and effort, since their (P-value < 0.05Iahehaf significance) thus, to
reject null hypothesis. On the other hand, affective, cognitive competence interpreted as signdhusnt.
Since the (P value = .000) whichis less than .001, thus, to reject null hypothesabl&lsbows that utilization
statistical software has a positive effecthe student’s attitude towards statistics. According to (Jatnica, 2015)
found that after using SPSS for the duration of the module, students felt that their knowledge amd skills
statistics increased.

Table 10: Test of difference between student’s attitudes in Statistics before andafter using Statistical Software Application.

Variables Standar dized TestStatistic P value I nter pretation
Affect 4.086 .000 Highly Significant
Cognitive 3.481 .000 Highly Significant
Value 3.446 .001 Significant
Difficulty 3.824 .000 Highly Significant
I nterest 3.232 .001 Significant

Effort ] 3.048 .002 Significant
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Table 11 presents the test of difference between before and after the students learricomsbow
statistical software application on the Performanc&atistics. Withthe used of Paired Ttest as a statistical tool,
the result reveals that there is a significant difference between before and aftedéinésdearned on how to
use statistical software application. SinBefalue =.009) which is less than .05 alpha level of significance thus,
toreject null hypothesis. The table shows that using statistical softwarehas an éffeguitiznt’s performance
in statistics.

In contrast to the result on the study of (Jatnica, 2015). Jatnica found that eite6BSS for the
duration of the module, students felt that their knowledge and gkdtatistics increased but their grades
decreased. It Implies that instructors must guide thestudents in using statistical softwargoapilidaes not
mean that students must always be dependent on statistical software application in solving statistics problem
but must also practice on how to solve manually to familiarize those formula, symbols and tejiesnmed
in Statistics.

Table 11Test of difference between student’s performance in Statistics beforeand after using statistical software application

Variables N T value P value I nterpretation

Before and after 30 2.780 .009 Significant

Table 12 presents the test of difference between before and after using stafistio@lon students’
attitude toward Statistics when it classified in terms of sex. The result reveals thaisthersignificant
difference between male and female before as asHfter utilization of statistical software application on
students’ attitude toward statistics whénclassifiedin terms of sex. Since thHevalue obtained are all greater
than .05 alpha levaf significance, thus fatb reject null hypothesis.

Literature on gender differences in attitudes toward statistics report contradictoty. i&sme authors
reported that men expressed more positive attitudes toward statistics than womekuzengndi, 1991;
Tempelar & Nijhuis, 2007), Others found nogender differences. (ettpdBsBatanero, Fortuny, & Diaz, 2005;
Judi, Ashaari, Mohamed, &Wook, 2011; Schau, Stevens, Dauphinee, and Del Vecchio 1995; Wistnbeker
al., 2000)

Table 12: Test of difference between student’s attitudes in Statistics before and after using Statistical Software Apphavhen classified
in terms of sex.

Variables Computed value P value I nterpretation
Affective Before 71.500 .979 Not Significant
After 64.000 677 Not Significant
Cognitive Before 60.000 .533 Not Significant
After 60.000 .533 Not Significant
Value Before 69.500 .897 Not Significant
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After 50.500 .263 Not Significant
Difficulty Before 70.500 .938 Not Significant
After 67.500 .815 Not Significant
Interest Before 67.500 .814 Not Significant
After 68.500 .854 Not Significant
Effort Before 69.500 .896 Not Significant
After 67.000 792 Not Significant

Table 13 presents the test of difference between before and after using stafistio@l on students’
performance toward Statistics when it classified in terms of sex. With thefliseépendent Ttest, the result
reveals that theris no significant differencebetween male and female bedsneell as after utilization of
statistical softwargpplication on students’ performance toward statistics when it classified in terms of sex.

Since theP value obtained are all greater than .05 alpha level of significance, thus fail to reject null hypothesis.

Bond et al (2012 said that perception deals with interaction between cognitive and non-cagtaise f
Mandap (2016) conducted a study dealing with gender differences in statistics anxiety, this studyhstowed
mathematics and perception belong to statistics anxiety components. Therefore, perception idesserséal
it can affect the students’ success of learning any subject.

Table 13. Test of difference betwesimdent’s performancén Statistics before andafter using statistical software application wiesifield
in term of sex

Variables Tvalue Pvalue I nterpretation
Before .161 .873 Not Significant
After .550 .586 Not Significant

Table 14 presents the test of difference between before and after using stafistio@lon students’
attitudes toward Statistics when it classified in terms of gadgets used. With the usekal Kvallis as a
statistical tool, the result reveals that there is no significant difference among 3 gadgéefargeds well as
after utilization of statistidasoftware application on students’ attitude toward statistics when it classified in
terms of gadgets. Since the p value obtained are all greater than .05 alpha level of significasddptiejedt
null hypothesis.

It means that the attitudes toward statistics of the students are in the same levkdsegbhat
gadgets they are using. Previous studies investigaiéeht’s device choice ( Casidstal., 2014: Dahlstrom &
Warraich, 2012)., however fewer studies havelooked specially at which devices students ahoesaif
academic tasks.

Table 14: Test of difference betwesadent’s attitudesn Statistics before andafter using Statistical Software Application wassifeed
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in terms of gadgets used.

Variables Computed value P value I nterpretation
Affective Before 5.543 .063 Not Significan
After 0.345 .842 Not Significan
Cognitive Before 4.194 123 Not Significan
After 0.828 .661 Not Significan
Value Before 2.535 .282 Not Significan
After 2.629 .269 Not Significan
Difficulty Before 5.800 .055 Not Significan
After 3.553 .169 Not Significan
I nterest Before 4.218 121 Not Significan
After 3.256 195 Not Significan
Effort Before 3.985 .136 Not Significan
After 2.558 278 Not Significan
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Table 15 presents the test of difference between before and after using statisticel soitwdents’
performance toward Statistics whigrclassifiedin terms of gadgetsused. The result reveals that there is no
significant difference between male and female before as well as after utilizatsmatigfical software
application on students’ attitude toward statistics when it classified in terms of gadgets used. SinPes#thge
obtained are all greater than .05 alpha level of significance, thus faject null hypothesis.

Based on statistical constructs, educators should consider re-evaluating the teaching methods that they
use to students who are facing statistical related problems. Different teaching techniquescsnghuges -
assisted teaching can reduce fears and thus improve statistical achievement. To estphssta methods
taught, it is recommended that students should engage with actual collected data. Among other ways in which
teachers can influence students’ feelings towards statistics, it is to discuss their concerns and give them a way

to overcome their concerns (Ghani, F. H. A., & Maat, S. M., 2018).

Table 15. Test of difference betwesndent’s performancén statistics beforeand after using statistical software application when
classified in terms of gadgets used.
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Variables FValue Pvalue I nterpretation
Before 0.245 .785 Not Significant
After 0.017 .983 Not Significant

5. Summary, Conclusions and Recommendations

This chapter presents the summary of the research, generalization onitiys fawhclusion for the
research, and recommendation for the solution of the problem discavehedstudy.

5.1. Summary of Findings

Majority of the respondents are female having a frequency of 24 out of 30 on@0%ast of the
respondents are using mobile phone having a frequency of 19 with the percentage of 63.3% Hplisiven
both mobile phone and laptop having a frequencyof 16 and a percentage of 20% and the leastdre trese
using laptop only with a frequency of 5 and a percentage of 16.7%.

With the use of Wilcoxon rank tefitwas found that theiisa significant differencebetween the levels of
attitude of the students before and after they used statistical safttearas of value, interest, and effort, since
their P value obtained are less than 0.05 alphalevel of significance thus, to reject null hypothesistt@n the
hand, affective, cognitive competence interpreted highly significant. Since the P value obtained is which
is less than .001, thus, to reject null hypothesis. With the used of PairedTtesatstieak tool, the result
reveals that there is a significant difference between before and after the studesadsdediovto use statistical
software application. Sind@value = .009) which is less than .05 alpha level of significance thus, to reject null
hypothesis.

It is also reveals that there is no significant difference in terms of sex on the atbtudeststatistics
before and after the utilization of statistical software applicationas weltlasir performance. Since tRevalue
obtained are all greater than .05 alphalevel of significance, thus fail to reject null hypathelsisn terms of
gadgets usedt is also reveals that therg no significant difference among three kinds of gadgetsused on the
student’s attitude toward statisti@swell asto their performancn statistics,thus fatio reject null hypothesis.

5.2. Conclusions

After the thorough analysis, it is concluded that utilization of statistical software applicatian has
positive effect on the performance and attitude toward statistieemsof affective, cognitive, value, difficulty,
interest, and effort. Sindes mean levebf attitudetoward statistics increases as well as to their performance
after they learned on how to use statistical software application. According to (JatnicafoR@tiSthat after
using SPSS for the duration of the module, students felt that their knowledge and skills iossitatistased.

On the other hand, it is also concluded that male and female students have no significant difference
when it comes to their attitudes toward statistics before and after they used statifttiGalesapplication
regardless of what gadgets they are using.

5.3. Recommendations

Based on the findings of the study, the following recommendations were made:

e |tis recommendetb motivate students who are taking up statistics subjects to build up a positive
attitude toward statistics in terms of, not only to affect and cognitive competence butvakeeto
the importance of statistiégsour everyday life. Given the importance of statistics, it is worthwhile
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to examinstudent’s attitude toward statistics.

e |t is recommendedn introducing different kinds of statistical software application to become
knowledgeable in using technology. But not to become dependgiih @olving statistics problem.
The researcher also recommendsbecoming balance in using statistical softwareapiblicefil
not affect or decrease the level on performance of the students in Statistics.

e |tis recommending utilization of statistical software application espettihose who are taking
advanced statistics with data analysiboosttheir confidence in computing statistical problems and
to enhance their interest and improve their attitude toward statrstexsnsof effort and difficulty.

e This study recommed for further research by futureresearchers.
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