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STRACT
ﬁs research is a research of development to develop and create a textbook of statistics based on SPSS application book
had signed to improve stucn]ts' ability to master statistics both manually and through SPSS. This employed the Research
and Development method for developing and validating product of research with ten stages are: 1) Potency and Problem,
2) Data Collecting, 3) Product Design, Validation, 5) Design Revision, 6) Small group product trial, 7) First product
revision, 8) Usage test,9) Second revision and 10) Mass production. This book's making only to reach the seventh step,
the first product revision Data were analyzed using descriptive statistics, Cochran’s Q test, and paired sample t-test. The
analysis result discussion of this research showed that the statistic textbook -based SPSS application was valid, effective,
and fit with applicable criteria.
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1. INTRODUCTION this, it can cause a lack of learning motivation. This
research has an impact on their learning achievement,
especially on problem-solving abilities. One of the efforts
to motivate students is the contextual teaching and

evaluation of the learning process.

The role of statistics is to plan, collect, analyze,
interpret, and present data to produce significant
decisions for developing science and technology. Its
function applies statistics widely applied in wvarious
scientific disciplines, natural sciences, social sciences,
and humanities, which develop logical and scientific
ways of thinking. According [1], statistics are knowledge
related to collecting data, processing or analyzing them,
and drawing conclusions based on data sets and
analyzing them.

According to [3], many students have difficulty
analyzing statistical data so far. Students commonly
experienced problems and mistakes, including the tests
used in data analysis, uncertainty in calculating data
analysis, and accuracy of solutions that result in
conclusion drawing. The use of information technology
that is increasingly developing, especially computer
software development, can help accelerate and facilitate
the understanding and analysis of statistical data

Statistics is a material used in various fields.
However, students are still not top interested in learning

the material. These were explained by [2], that one of the
causes of students being less interested in statistics is that
Statistics still taught theoretically and less connected to
the real world. Therefore, the students do not know the
application in each of these materials. In addition to
statistical learning, traditional lecture formats and
knowledge transfer models remain the mainstay method.
This further decreases the motivation of students to study
statistics.

Further was explained by [3] that in learning
knowledge, it should be connected with the real world
and describes how the experience is applied. Without

processes to improve students' competence in Statistics
lectures.

e above problems are in line with the development
of the concept of the Industrial Revolution era 4.0, which
is currently developing. Therefore, there needs to be a
new orientation to the idea of learning in the world of
education. [5] maluincd that education and work's
relevance need to be adjusted to the development of the
era and science and technology while still paying
attention t()mlmemity‘s aspects. The graduate was
preparing to be competitive; the curriculum needs a new
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orientation. The reason is not enough only on old literacy created [6]. The ultimate goal of all efforts in education
(reading, writing, & mathematics). These will be the is to increase student success. Therefore, all attention is
essential capital to take part in thea:mmunily. However, focused on improving the efficiency of the learning
it also equips students with three new literacies, namely process. Competent lecturers should be evaluating
data literacy (the ability to read, analyze, and use learning outcomes in the context of learning objectives
information (Big Data) in the digital world), technology and adapt learning according to the results of the
literacy (understanding how machines, technology assessment carried out [7].

applications), and human literacy work (humanities,

—r - Students' learning outcomes are influenced by several
communication, and demgw

learning conditions, namely, internal and external

They were responding in the industrial revolution era conditions. Internal factors are factors that  exist in
4.0. Then there needs to be a strengthening of themselves called individual elements. These
technological literacy to improve student competencies factors are maturity or growth, intelligence, practice and
in understanding the workings of statistical applications, replication, motivation, personality traits. External
one of wla‘n is the most familiar, SPSS. As a result of factors that live outside of these factors include family
learning, students are hopefully expected to have the factors, lecturers, facilities and infrastructure, and the
ills in processing and analyzing data, having environment [8]. The development of applied statistical
knowledge and logical understanding of a problem based teaching materials combines manual statistical
on factual data, able to use statistical software (statistical calculations and statistical applications with SPSS. The
software) as a computational tool, and able to read and result of teaching materials 1s part of the external factors
interpret computational results correctly with a fast time expected to improve students' learning outcomes.

and with accurate results. 5 . .
: ‘ The development of ideal teaching materials can

The problem is that books used in statistical courses facilitate students' acquiring knowledge, encourage
are still focusing on theory and manual calculations. Of lecturers to teach, assign assignments, and evaluate
course, it is not relevant in improving technological students' learning outcomes. For this reason, the
literac y competencies. The lecturer team previously did a development of teaching materials will also be adapted to
statistical module, but the research and development the curriculum design adopted in Unimed, namely the
(RnD) process has not been passed and has not provided KKNI, with six specific tasks, namely routine
information about the use of relevant statistical assignments, journal reviews, critical book reports, mini-
applications. Therefore, the statistical course's lecture research, projects, and ideas engineering. So, in this case,
process is regarded as necessary to develop a teaching the development of statistical teaching materials will also
material that can help students understand statistical adopt the concept of evaluating the portfolio with the idea
material based on SPSS applications. Not only that, but of 6 tasks into preparing the statistical textbook. Of
the concept of this teaching material will also good with course, it will homogenize information, knowledge, and
a task portfolio, the concept format of six tasks of KKNI conceptual schemes; therefore, it will be easier for the
in the form of routine assignments, journal reviews, lecturers to teach.
critical book report (CBR), mini-research, project and 18

engineering ideas adopted by the State University of 3. RESEARCH METHOD

Medan. This teaching material is designing for students

in such a way as to make it easier for lecturers and This rescarch is a Rescarch and Development
homogenize information to students about the concept of research on developing the statistical textbook based on
task portfolio. statistical application (SPSS) assignments

to improve student 1(}mic statistics learning

Based on this background, rescarch was conducted on outcomes. This research was conducted at the Economic
developing  texihpelsstemimprove=sindent statistics Education Study Program of the State University of
learning outcomes. The main ()bchclivc to be achieved in Medan. This nese;[rch employed research and
this study was ‘lh? production of a st;llisl‘iczll zlppliczlti(?ll development methods. According to [9], devm}mem
based on statistical books (SPSS) with a portfolio research aims to develop and validate research products.
elssessme approach of 6 KKNI tasks. Textbooks were There are ten  steps “ﬂ conducting Research and
designed to connect the knowlcat gained withreal cases Development method, they are: 1) Potency and Problem,
faced in life to provide accurate solutions and 2) Data Collecting, 3) Product Design, 4) Design
communicate them appropriately Validation, 5) Design Revision, 6) Small group product

trial, 7) first product revision, 8) usage test, 9) second

2. THEORETICAL FRAMEWORK product revision and 10) mass production [10].

Teaching materials are a set of systematically In this study, the steps used only reached the Tth
arranged materials, both written and unwritten, so that an stage, namely product revision II, namely tvelilelbilit}*
environment and atmosphere allow students to learn is of a limited draft revised teaching material in the form of
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a revision test of the textbook test results in a small class
sample to determine the effectiveness and practicality of
textbooks.

4.RESULTS AND DISCUSSION

The development of teaching materials had passed a
series of research and development with the following
steps:

a. Potency and Problems, the availability of studies on
the potency and problems of developing economic
statistics teaching materials.

At this stage, the background of the development of
Statistics Book teaching materials commonly used and
discussed by students. Students of education programs
are ideally focused on applied statistics on education that
can be directly applied to their thesis research
preparation. The results of the evaluation to students
turned out to have several obstacles, including the
following:

1) Some material taught cannot be directly used in
statistical applications, especially in education,
for example, index numbers, seasonal index and
cyclical movements, and periodical data analysis.
While there was material needed but not
presented, namely understanding quantitative

and qualitative research approaches, parametric
statistical ~ prerequisite tests: normality and
homogeneity, different test two parameters, and
analysis of variance.

2) The material taught was still based mnemuell or
excel calculations only. Meanwhile, to respond to
the Industrial Re volution 4.0 era, it is necessary to
adapt the technology by completing the manual
calculation material and also using the statistical
analysis application, in this case, is SPSS.

b. Data Collecting, namely the availability of
information that can be used for planning the
preparation for teaching material in the Economic
Statistics in this study, is:

1) Document of RPS standardization of Economic
Statistics course

2) Concept document of six tasks of KKNI of
Economic Statistics course

3) Document of assessment instrument of the
learning outcomes of Economic Statistics

Based on the result of the discussion, it m be
formulated that the material of statistics can be divided
into nine chapters, as follow:

Chapter 1: Introduction

ChilplCl’ 2: Process of l'CSC‘(ll'Ch, Variable and
QUEI[][i[El[i\-"C Research Paradigm

Chapter 3: Collecting and Presenting Data
Chapter 4: Centralized Trend Measures and Spread
Chapter 5:  Data Analysis and Research Hypothesis

Chapter 6: Prerequisite  Test  for  Parametric
Analysis: Normality ~ Test,  and
Homogeneity

Chapter7: Difference Test for Two Average
Parameters

Chapter 8: Correlation  Analysis  (Simple and
Multiple) Chapter 9 Regression Analysis
(Simple and Multiple)

¢. Product Design, the availability of a draft of a

statistics book.

At the design stage, textbooks were developed based
on competency standards, essential competencies, and
indicators of competence in Statistics courses. In this
study, a statistical textbook based on the SPSS statistics
application was created. Book materials were arranged in
12 Chapters, each of which consists of a description of
the subject matter of the learning, case examples
following the main material, and completed with
examples of case calculations for both the manual and the
SPSS application. Question exercises are designed to be
evaluated with portfolio-based assessments.

d. Validation of Design, the availability of a document
of the validation test result from the validation of the
experts for the content.

The textbook that had been compiled at the product
design stage is draft 1, then tested through several steps.
The first stage is the validation of books using expert
validity assessment.

The validation carried out consisted of two stages,
namely, 1) confirmation of the validation sheet
questionnaire that was used by the expert team in
assessing the module, 2) book validation through a
questionnaire ga:n to the expert team after revision.
Questionnaire validation was carried out by three
validators who are experts in statistics.

The experts who considered the validity of the
contents of statistical textbooks based on the SPSS
application and task portfolio are (1) Dr. M. KMS. M
Amin Fauzi, M.Pd. (Mathematics of Mathematics
Education Study Program); (2) Dr. Dede Ruslan, M.Sc.
(Lecturer in Statistics for Economic Education Study
Program) and (3) Dr. M. Fitri Ramadana, M.Si (Lecturer
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in Statistics for Economic Education Study Program).
Following are the results of expert validation regarding
module improvements.

Table 1. Details of Review Results from Validators

No | Name Validation
1 Dr. KMS ¢ Design the book to be more
M. Amin exciting and provide tips
Fauzi, and tricks in making
M.Pd. calculation and
interpretation the result.

o The pictures of SPSS steps
needed to be enlarged to
make it easier to read

o Make the cover of the book
interesting

S+

Dr. Dede e Ngeded uniformity of the

Ruslan, examples of the exercises

M.Si. with case relevant to
students’ research.

* The pictures needed to be
more colorful to make them
interesting

e Fix the redaction of the
language so it can be easily
understood

3 | Dr. M. ¢ The purpose of the learning

Fitri must be aligned with the
Ramadana, KKNI of Unimed.
MLSi. » Exercises were not enough.

¢ The layout of the book
needed to be
more interesting

2
Some aspects g}scrvcd in the textbook can be seen in
Table 2. Based on the three expert’s consideration of the
16 aspects observed from the 12 chapters received overall
assessment.

Advances in Economics, Business and Management Research, volume 163

Table 2. Aspects of Validity of the Content of the
Textbook.

[ No | Observed Aspects [1] 2] 3]

Book is under the Curriculum

1 1|1 |1

L syllabus

, Books is under the expected essential HEEE

" competencies

3 ‘Book is relevant to the material L lo |
\needed to be learned by the students
The content of the material has the

4 g 01 |1
right and precise concept. _j_

5 | The book helps explain the concept 1|1 |1

6 ‘The book contains exercises example BERE
‘of manual and SPSS application ‘

|

7 The book includes exercises portfolio tlo |1
—based assessments

g  Suitability of exercises to learned | l =r
malerial |
‘Suitability of exercise examples and ‘

9 |exercises to the ability which is 01 |1
expected o be improved ‘

jo |Activities have met the difficulty i L 1o

‘level proportion
11 | The language used is already correct

\and precise _ ! | it £
{2 | The language used can be understood 1 | el 1
N ‘easily
The display and the arrangement of ‘ |
13 c . 1 [0 |1
the book are interesting |
14 The structure ofll_1e pictures and the 0 1 i
|tables are interesting | |
I5  The size of the font used is clear 1o 1
Students can use the book i i i
independently

From the value data from validator, then it was
performed an analysis using nonparametric statistical
analysis using the Q-Cochran test which aimed to
determine whether the experts have a judgment in the
validity of the content of textbooks with the following
calculation results:

Table 3. The Result of the calculation of Cochran’s Q

Test
Test Statistics
N 16
SEEChran sl S T T ol
Df 2
© Asymp. Sig. et a7

a. 1 is treated as a success.
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Based on the table, it was obtained from the Test
Statistics table that many members of the sample (N=16)

and value of Cochran’s Q or Q value 0.667, deviate of

Jfreedom (df) 2, a and Asymp. Sig0.717 because Sig
0.717=0.05, then it can be concluded that in general, all
experts had the same considerations regarding the
teaching material. Therefore, it can be concluded that the
draft of the teaching material was valid.

Table 4. The resul)f the Calculations of Paired
Difference Test.
Paired Differences

Sud.
Me Std. Error
an Dev. Mean o df  Sig.

Pair Before- 19 394 124 152 9 000
1 After

e. Design Revision I (draft2), namely the availability of
revision draft of the experts' design validation.

After the experts' validation stage, it was revised the
teaching material draft by adjusting the experts'
assessment, so that draft 2 of statistics teaching material
was created.

Table 5. The Assessment of Readability of the Book on
the Limited Sample

No Indicator | Sum
A | Variable: The ease of the User (Learnability)
I | Guidance in using the teaching material 43
2 The usage of l_he language and the sentence 42
structure is suitable to the students’ ability
It can support the learning process of
K 45
individuals or group
Exercises can help students to understand 44

the concept .
B | Variable: Efficiency 1
Teaching material can help students in

: deepening the understanding of the material

2 Figures in the teaching material can help 42
students find concepts

3 | The materials are understandable 45 |
Tasks in the teaching material can help the

4 ) . 44
students in understanding concepts
Teaching material is more practical and can

5 be adjusted to the ability of the students 43 |
without differentiation of SARA (Ethnic, |
Religion, Race, Group)
The attractiveness of the display of the :

6 | teaching material motivates students to 45 ‘
learn

C | Variable: Effectiveness of Time I

i The usage of the teaching material can ‘ 14 i

make learning time efficient

Advances in Economics, Business and Management Research, volume 163

f. Product Testing, namely the limited test document,
results in a small class sample, one semester I1I class,
a class that had finished the Statistics course in the
previous semester. Experiment design of after-before
on the sample of Regression material was conducted
in two meetings.

The results of this small group trial with experimental
research design before after using a different test of two
paired parameters (paired-sample t-test) with the
f()llﬁf‘ng products:

Based on the table, it was obtained that the value of t
is 15234 the value of Sig < 000. Because Sig 000 <
0,05, then it can be concluded that there were differences
in terms of the learning outcomes in small group sample
before and after the treatment of using the teaching
material. That means the arranged teaching materia;ewe
a more realistic learning outcome than that of the
previous book. Next, the result of the readability tesan
the limited sample, which consisted of ten students, can
be seen from the following Table 5.

Based on the assessment of the E)k's readability, it
can be seen that the ten students had high scores (Score 4
= Agree, Score 5 = Really Agree) towards all indicators
of the book's readability. It means that the statistics
teaching material based on SPSS application and task
portfolio could be understood easily by the students. The
readability result of the teaching material was measured
using the Likert scale value's conversion with a range of
highest total value until the lowest, 0-50, as displayed in
Table 6.

Table 6. Criteria of Teaching Material’s Practically.

Interval Criteria
0-10 Very Weak
11-20 Weak
21-30 Enough

| 31-40 | @) Strong
41 -50 Very Strong

Based on the result of the limited sample assessment,
it can be concluded that the majority of the iaicators
were in Very Strong score interval. Therefore, it can be
said that the developed book had fulfilled the criteria of
readability and practicality.
¢. Product Revision II, the availability of the draft

revision of teaching material from the results of

limited test input.

After going through the product testing phase in a
small sample and the readability test to students, revision
was carried out according to student input to produce a
draft three statistics textbook that was ready to be tested
on ﬁgc group samples.

Based on the questionnaire results, the results showed
that most students felt good after using statistical
textbooks based on the SPSS application. Students
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already seemed interested in reading a book at the initial
meeting because it was provided with a manual and SPSS
calculation guide that they did not get before. However,
there were some suggestions from students for this book
revision, which are the design of books and covers that
could be more interesting, and the drawing of the
calculation phase with the help of SPSS could be made
bigger so that it provides clarity. Also, students are
expected to maximize statistical learning results;
therefore, it is necessary to have more supportive learning
facilities, namely learning in the computer laboratory.

5. CONCLUSION

Based on the development of instructional materials,
it was produced statistical textbooks designed based on
the SPSS application. Statistics teaching materials were
made through research and development (R&D) low
based on expert considerations, limited sample tests, and
teaching materials' readability. The development of this
teaching material was carried out based on Borg and
Gall's research and development model. Based on this
model, the textbook was developed only in stage 7, a
revision to small sample trials. Furthermore, draft 3 of
this statistical book can be used for lectures on Statistics
courses at the next large sample's trial stage.

Research and development of the teaching material of
Statistics based on SPSS only reached the seventh stage
of ten planned locations. Thus, it needs further
development and perfection in the steps of the research
and development of these teaching materials. The next
step is mass sample testing, which tests the teaching
material to two classes for one semester with
experimental research design and one control class. At
the end of the meeting, there will be a test of learning
outcomes and questionnaire for testing and an open
questionnaire about the statistics teaching material to be
revised to create final book revision before it is proposed
to be mass-produced.
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The author has drafted a book to assist students in
learning statistics. The results of this study concluded that
)st students felt good benefits after using the Statistics
textbook based on the SPSS application and a portfolio
of 6 KKNI assignments. The effectiveness and
readability of this book are considered good based on
assessing the students' energy and legibility. Based on
this model, developed textbooks can be used for Statistics
courses. Henceforth, this book's draft will enter the next
stage, namely the subsequent large sample trial.
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