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Abstract

The purpose of this study is discovering and confirmingthe essentialfunction of Structure
Equation Modeling (SEM) Analysis for assessment and educational research. The
literatures in regards to SEM analysis as method of assessment and educational research
will be descriptive analyzed and explored in the light of meta-analysis. The result of the
study shown that by using SEM analysis ones get empirical data and clear picture of
student’s need and do right assessment and research in education. The empirical data enable
scholars and government to set new or revise current education program for the future.
Therefore this result should be considered as important data for government, especially
Education department to establish curriculum and planning strategy of teaching and
learning which is conjunction with reality in the field. It means the education program that
been established and will develop really match with real life and needs of student, society
and the nation. So SEM analysis is important method for each researchers and scholars to
run assessment and educational research now and beyond.
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Introduction

Structural equation modeling (SEM) is a general method of data analysis that brings together path
analysis and factor analysis. The path analysis specifies and tests a models of causal relationships among
variables and to estimate direct and indirect effects. SEM uses traditional path analysis by estimating of
full model simultaneously and providing overall measures of model fit (Hair et al, 2014). The factor
analysis is to identify unobserved, latent variables that related between observed variables. SEM is a
statistical technique that use to test hypothesis and to analysis a structural theory (Raykov and
Marcoulides, 2006; Fadlelmula, 2011). SEM been used to construct validation and theory development
(Pedhazur & Pedhazur, 1991; Fadlelmula, 2011). SEMemphasis on confirmatory factor analysis that been
proposed a factor model and test to see whether the data is fits. Finally, SEM allows to combine path
analysis and confirmatory factor analysis by testing models of causal relationships among hypothesized
factors.

Mirroring on the title of articles there are three elements that need to be explore in this article such
as SEM, educational assessment and educational research. Speaking about SEM analysis ones thinking are
directly pointed to the highest and complicated method. The method that been used to analysis the data of
social, economic, psychology and education since Wright (1918) in (Khine, 2013). For analysis the data of
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genetic theory in biology has been created a path analysis (Teo & Khine, 2009). Since then SEM has been
develop more rapidly in social science such as using AMOS (Analysis of Moment Structures) been
developed (Arbuckle, 2006). Nowadays SEM takes essential place in multivariate statistical analysis.

Nowadays, SEM has become increasingly popular among researchers from many different
disciplines. Interestingly that SEM has been growing numbers of software programs to apply SEM such as
(AMOS, EQS, LISREL, and Mplus) (Ruiz etal, 2010; Brandmaier et al, 2013; Hair et al, 2014). Numerous
graduate and postgraduate level courses were continuing education workshops to explain SEM. Many
empirical works been published the researchers describe SEM results (Kline, 2011). This fact is proving
that most of the data analytical techniques, such as confirmatory factor analysis,multiple regression, path
analysis, and several analysis of variance as well as multivariate variance analysis, are special cases of
structural equation modeling (Hayes, 2013).

In regards to the running program of SEM there are 6 basic steps that been formulated by Kline
(2011) these steps are actually iterative because problems at alater step may require a return to an earlier
step: (1) Specify the model. (2) Evaluate model identification (if not identified, go back to step 1). (3)
Select the measures (operationalize the constructs) and collect, prepare, andscreen the data. (4) Estimate
the model: (a) evaluate model fit (if poor, skip to step 5), (b) interpret parameter estimates, (c) consider
equivalent or near-equivalent models (skip to step 6). (5) Re-specify the model (return to step 4). (6) Report
the results. Without abandoned the other social science which use SEM as method of analyzing the data;
this article more focus on the data of assessment and educational research.

The terms of evaluation or assessment are both in common using in education environment. In
Timor Leste, both terms are using to describe two simultaneously attitude, assessment refer to judgment of
students work, mean-while evaluation to refer to judgecourse/s delivery andthe process of judgments. That
is how those both termswill be used in this article. Assessment isreferring to a judgment which can be
justified according to specific weighted set goals, yielding either comparative or numerical ratings. It is
necessary to justify (a) the data-gathering instruments, (b) the weightings and (c) the selection of goals
(Scriven, 1967). It means assessment is essential part of running the education system.

Assessment is a process to obtain information relative to some goals. Assessment be understood
also as ongoing process of: (a) establishing clear, explicit and measurable objectives of student learning, (b)
ensuring and verifying the program is designed to foster students learning and opportunities to gain those
objectives, (c) systematically gathering, analyzing, and interpreting data that indicate student ability to
determine student ability in learning conjunction to education institute’s expectations, (d) using the
resulting information to understand, to foster and to elevate student learning. Assessment be formulated
that expectation outcomes of student learning at all levels of education system and of all programs that
address to foster student learning and development. The result of assessment providesfact that students are
achieving key institutional and program learning outcomes (Lopez &Garcia, 2014). It will be used to
improve student teaching and learning.

There are two types of assessment test and non-test. Assessment non-test be conducted without
using instrument such as observation and interview. Assessment test be done by instruments of test to get
result of an education system that been implemented.Standard instruments refer to instruments such as
rulers, scales, thermometers, pressure gauges, etc. Assessment is a broad term that includes testing. A test
is a special form of assessment. Tests are assessments made under especially circumstances which be
administered. Tests are assessments however not all assessments are tests. Testing be done at the end of a
program (Kizlik, 2012). Assessment is a progress at the end of a school year by testing. Assessment is most
usefully in related to some goal for which the assessment is designed.

Validity of instrument needs to be tested divergent and convergent validity. These both elements are
important to be examined. However there is a lack of studies which examine and establish the convergent
validity among creativity tests (Plucker & Maker, 2010; Yoon, 2017).Critical thinking are examples of
studies attempting the validation of critical thinking as a subject-specific skill (Tiruneh et al, 2017), the
primary purpose of assessment is to improve of student learning. The assessment process will highlight and
promote those practices that are most effective, determine action for improvement where needed and
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provide evidence of program quality and student learning. Assessment is essential element of education
(Taras, 2005).

However, there is no evidence about the convergent validity between measurement tools of critical
thinking. Even when convergent validity of critical thinking measurement tools is examined, it is not
established on comparison of performances in critical thinking assessments (Ventista, 2018). The
researchers tried to establish the criterion validity with comparing the performance of students with their
grades of students in arts, in spite of another critical thinking assessment (Gelerstein et al, 2016).

Assessment yields information relative to goal. It means that assess to determine whether or not
goal has been obtained. Assessment of skill attainment is rather straight achieved. Either the skill exists at
some acceptable level or it does not. Assessment of understanding is much more difficult and complex
(Kizlik, 2012). The Assessment could be done on a person’s knowledge in a variety of ways. In the section
on behavioral verbs is to assess means the conditions by which the behavior specified in goal may be
exacted.

Based on the result of assessment government or those in charge of education responsibility should
be provide a good system of teaching and learning to create and to elevate student’s skill. It will facilitate
student to able to adapt with gadget era. Student must be critical and creative thinking in face this
development (Berliner, 2011).Those activities exist during the learning process be named assessment
(Dylan Wiliam, 2011).

Furthermore, economies, societies and psychologies aspects nowadays are changing rapidly,
therefore schooling must be prepared learners to deal with specific problems (Chiu, 2016). In spite of
timing learners will finish their study, there areraisednew problems to be solved. It means they should be
able to critically approach these issues and generate solutions creatively (Ventista, 2018). Nowadays,
particularly in the English-speaking research has been an increasing tendency to understand activities that
are provided to guide the learning towards the goals. The one spesific goal of education is outcomes of the
student learning.

Learning outcomes becomesfundamental key to a meaningful education. The focusing on learning
outcomes is essential elementsto inform diagnosis and improve processes of teaching and student learning.
Meanwhile there is a long tradition of discovering learning outcomes which named assessment.
Assessment that been running within institutions courses and programs, emphasis on learning outcomes
has become more important in current years (Marshall, 2009). The steps assessment: (1) determine goals
and objectives, (2) checking alignment between the curriculum and objectives, (3) develop a meaningful,
manageable, and sustainable assessment plan, (4) collect assessment data, (5) close the loop—collective
reflection and action, (6) Routinely examine the assessment process.Interesting on developing comparative
measures of learning outcomes has increased also in response to a range of higher education trends,
challenges and paradigm shifts (Tremblay, 2012).

Australian Learning and Teaching Council, (2010) presented seven key points to guide assessment
in light of increasing focus on standards, and to address criticisms of current practice. It sets directions for
change designed to enhance learning achievements for all students. Students be able to improve the quality
of their experience (Faulkner, 2017). The seven key points states that assessment has most effect when
assessment is used to: (1) engage students in learning that is proactive, (2) actively improve student
learning, (3) facilitate student and teachers become responsible partners in learning and assessment, (4)
help students to induct into the assessment practices and cultures of higher education, (5) assessment for
learning is placed at the centerof subject and program design, (6) assessment for learning is a focus for staff
and institutional development, (7) assessment provides inclusive and trustworthy representation of student
achievement.

Based on the description of the assessment by some researchers, would be formulated that
assessment is ongoing process of education system such as teaching and learning circle. Assessment be
needed to courage teacher/lectures and student to be partner in learning process. It will be able student to
proactive in learning to improve the skill, knowledge, critical thinking ability to achieve best outcomes of
learning.

Education becomes essential part of the human race, without gaining good education ones will not
be fully function in socially life (Scott & Usher, 2011). To provide best education systemand curriculum for
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the learners, government and education institution need to do educational research. Education research is
the scientific study to exam the education and learning processes. The learning process expresses in human
attributes, interactions, organizations, and institutions which provide and shape educational outcomes
(Smeyers & Depaepe, 2010). Scholars endeavor to describe, understand, and explain how learning should
takes place throughout the life. How ones be educated in formal and informal education contexts that
affect all forms of learning.

Education research involve the full spectrum of fabulous methods appropriate to the questions that
being asked and also engage the development of new tools and methods (Greeno, 2006). Developing new
tools and method are one advance step in research, however should be started from many basic ideas and
concepts that involved in educational research(Chiu, 2016). Those concepts that been included in
educationalresearch as follows: quantitative, qualitative, R&D, hypotheses, population, sampling,
variables, indicator, item, measurement, exploratory factor analysis, confirmatory factor analysis, validity,
reliability, correlation, simple regression, multi regression, Path Analysis, SEM and so on (OECD, 2009).

Process of educational research also need certain skills that will enhance researchers’ability to
understand and master the research process (Reason & Bradbury, 2006).These include such things as how
to select a research problem, formulate a hypothesis, conduct a literature search, choose population and
sample, define words and phrases clearly, develop a valid instrument, and many other steps that needs to
take place (SAS, 2003). Regardless of the methodology a researcher uses, all of these skills are important to
master a research. Mentioning also the ethical aspects and implications involved in conducting of research
itself(Maxwell, 2004). The ethical and aspect that involved in research such as citation and quotation,
should according to the rule of it.

Based on the description about educational resercah can be conclude that educational research is
essential and central part of education system, program and process. Education research are integral and
central part of education system because of conducting educational research new and affective instruments
an methods of education can be discover. Scholars and government has responsibility to promote and to
embraces each one who are conducting educational research.

Method

This study is literature study that uses meta-analysis to explore and to discover the function of SEM
analysis in assessment and educational research. Study been done by analyzing the literature of SEM
analysis, assessment and educational research that provided in books and international journal. First of all
Study been done about literature that describe all the aspect of SEM including important steps and points.
This same processstudy also been done toward assessment and educational research.

Result and Discussion

The literature study towards SEM analysis, Assessment and educational research discovered four
essential points: (1)SEM analysis is best method to discover and confirm detail and specific the empirical
data of research. (2) Assessment is one way of research to discover and to get empirical data and clear
information of education program that has been done by education institutions. (3) Educational research is
the study that been taken place in education circumstances to get and to develop effective tools and
methods of education. (4)SEM analysis becomes a best method in conducting assessment and educational
research.

Based on the literature study towards application of SEM analysis for assessment and educational
research there are three points (SEM, Assessment and research) need to be discussed.

First of all, SEM is clear and detail and exact method of analyzing data in regards to any social
science topic, economic, psychology, politic even biology and health. SEM embraces all aspect that form
and include in quantitative research. SEM presents empirical data more detail and explicit, from the
correlation between items, indicators, variables, item to indicators and variables. That is why SEM be
name best method of the statistical data analysis at present moment probably unto beyond. However SEM
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has limitation in providing and in conveying the information. The limitation is focus only on statistical
data (numerical, nominal and scale), out of the numerical data such observation and interview as even
documentation (pictures) could not be able to analysis.

Secondly, assessment be understood that an ongoing process of getting and collecting information
that becomes empirical data do establish or revise any existing programs, especially in education
circumstances. By assessment conductors of assessment be able to distribute questions in frame on test,
and observe and interview to collect the correlation data in terms of non-test. Using assessment education
people be able to identify the needs of learners and to discover the strength or advantage of learners. These
data will help educators to create education programs and system that match with the needs of learners in
all education levels. Means the program that being established based on assessment there are small
possibilities to fail. Because the program is creating and establishing based on empirical data from the field
no according to the will of educators. It will be able learners to enjoy with teaching and learning process
because program is matching with learners ability and capacity. This point is conjunction with teaching of
the Vygotsky (in Hitepeuw, 2009)that program been established no too far from the initial ability of
learners, learners will enjoy the program and will succeed in teaching and learning process. Mirroring of
this fact all educators must integrate assessment effectively in education program and system to establish
program based on characteristic learners and program.

Finally, education research means an effort that been done, is doing and will be running in all
education system. Educational research is essential element of the education system and program, because
by research education institute and government be able to revise, to increase and to provide valid and
reliable tools and methods of education. At this point educators and government be enriched experiences
of education and enable to establish effective education program to educate learners and all citizens and
furtherresearch in various fields.

Conclusion

Based on the all process of study including result, could be concluded that application of SEM
analysis of assessment and educational research are most important. SEM analysis contribute an empirical
data by analyzing the collected data. Assessment is collecting empirical data by test and non-test methods
to establish effective program by considering characters of learners and characters of program. It will
facilitate learners to enjoy the program, means learners and educators will success in the process of
teaching and learning. Educational research is essential and fundamental element of education system and
program, because it provide effective tools and methods of education now unto beyond.

References

Arbuckle, J. L. (2006). Amos Version 7.0 Computer Program. Chicago: SPSS.

Berliner, D. C. (2011). The Context for Interpreting PISA Results in the USA: Negativism, Chauvinism,
Misunderstanding, and the Potential to Distort the Educational Systems of Nations. In Pereira, M.A.,
Kotthoff, H. & Cowen, R. (ed.) PISA under Examination Changing Knowledge, Changing Tests,
and Changing Schools. Rotterdam: Sense Publishers.

Brandmaier, A.M., Oertzen, T., McArdle, J. J. Lindenberger, U. (2013) Structural Equation Model Trees.
American Psychological Association, Psycho-logical Methods, 18(1): 71-86.

Chiu, M.H. (2016). Science Education Research and Practices in Taiwan Challenges and Opportunities.
London: Springer Singapore Heidelberg.

Fadlelmula, F.K. (2011). Assessing Power of Structural Equation Modeling Studies: A Meta-Analysis.
Education Research Journal, 1(3): 37-42, August 2011. ISSN: 2026 — 6332.

Faulkner, A. G. (2017). Assessment Handbook. Australia: Ulster University

Gelerstein, D., Del Rio, R., Nussbaum, M., Chiuminatto, P., & Lopez, X. (2016). Designing and
implementing a test for measuring critical thinking in primary school. Thinking Skills and Creativity,
(20): 40-49.

Greeno, J. G. (2006), Learning in Activity in R. K. Sawyer (Ed.), Cambridge Handbook of the Learning
Sciences (79-96). New York: Cambridge University Press.

The application of structure equation modeling analysis for assessment and educational research | 84
Indonesian Counselor Association (IKI) | DOI: https://doi.org/10.23916/0020180314330



COUNS-EDU ¢
The International Journal of Counseling and Education Vol.3, No.3, 2018

Hair, J. F. Jr., Black, W.C., Babin, B.J., Anderson, R. E. (2014). Multivariate Data Analysis (7th. Ed.).
England: Pearson Education Limited.

Hayes, A.F. (2013). Introduction to mediation, moderation, and conditional process analysis. New York:
Guilford Press.

Hitipeuw, I, (2009). Pelajar dan Pembelajaran. Malang: Fakultas Ilmu Pendidikan Universitas Negeri
Malang.

Khine, M.S. (2013). Application of Structural Equation Modeling in Educational Research and Practice.
The Nederland: Sense Publishers.

Kizlik, B, (2012). Measurement, Assessment, and Evaluation in Education.
http://www.adprima.com/measurement.htm. Accessed January 21th, 2018.

Kline, R.B. (2011). Principles and practice of structural equation modelling. (3rd. Ed.). New York:
Guilford Press.

Lopez, J. A. M., Garcia, V.C. (2014). In Search of an Effective Model for Assessing Learning in Bilingual
Education: the Authentic Assessment. Porta Linguarum 21, enero 2014, ISSN: 1697-7467.

Marshall, K. (2009). Rethinking Teacher Supervision and Evaluation How to Work Smart, Build
Collaboration and Close the Achievement Gap. San Fransisco: Jossey-Bass.

Maxwell, J.A. (2004) .Causal Explanation, Qualitative Research, and Scientific Inquiry in Education.
Educational Researcher, 33 (2): 3-11.

OECD. (2009). Higher Education to 2030, Volume 2 Globalization.
www.oecd.org/publishing/corrigenda. accessed 27 January 2018.

Plucker, J A. & Makel., M.C. (2010) Assessment of creativity. In Kaufam, J.C. & Sternberg, R.J. (ed.) The
Cambridge handbook of creativity (pp.48-73). Cambridge: Cambridge University Press.

Reason, P., & Bradbury, H. (Eds.). (2006). Handbook of action research: Concise paperback edition.
Thousand Oaks, CA: Sage.

Ruiz, M. A., Pardo, A. & Martin, R. S. (2010). Structural Equation Models. Panelsdel Psicélogo, 31(1):
34-45.

SAS Institute Inc. (2003). JMP Statistics and Graphics Guide. Cary, NC: SAS Institute Inc.

Scott, D & Usher, D. (2011). Researching Education: Data Methods and Theory in Educational Enquiry
(2ed.). London: Continuum International Publishing Group.

Smeyers, P., Depaepe, M. (2010). Educational Research: The Ethics and Aesthetics of Statistics. London:
Springer Dordrecht Heidelberg.

Taras, M. (2005). Assessment — Summative and Formative — Some Theoretical Reflections. British Journal
of Educational Studies, ISSN 0007-1005, 53(4): 466—478, December 2005.

Teo, T. & Khine, M. S. (2009). Modeling educational research: The way forward. In T. Teo & M. S.
Khine (Eds.), Structural equation modeling in educational research: Concepts and applications.
Rotterdam: Sense Publishers

Tiruneh, D. T., De Cock, M., Weldeslassie, A. G., Elen, J., & Janssen, R. (2017). Measuring critical
thinking in physics: Development and validation of a critical thinking test in electricity and
magnetism. International Journal of Science and Mathematics Education, (15): 663-682.

Tremblay, K., Lalancette, D., Roseveare, D. (2012). Volume 1 — Design and Implementation. AHELO
Feasibility Study. Report - Volume 1, OECD publications.

Ventista, A.M. (2018). Multi-Trait Multi-Method Matrices for the Validation of Creativity and Critical
Thinking Assessments for Secondary School Students in England and Greece.International Journal of
Assessment Tools in Education International Journal of Assessment Tools In Education, 5 (1) 15-32,
(2018).

William, D. (2011). What is assessment for learning? Studies in Educational Evaluation, 37 (2011) 3-14.
doi:10.1016/j.stueduc.2011.03.001.

Yoon, C. H. (2017). A validation study of the Torrance Tests of Creative Thinking with a sample of
Korean elementary school students. Thinking Skills and Creativity, 26, 38-50.

The application of structure equation modeling analysis for assessment and educational research | 85
Indonesian Counselor Association (IKI) | DOI: https://doi.org/10.23916/0020180314330


http://www.adprima.com/measurement.htm
http://www.oecd.org/publishing/corrigenda.%20ascessed

