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Abstract of the Thesis

Developing an Achievement Test for Certain Defensive and
Offensive Basketball Skills According to Traditional and
Modern Measurement Theories Using the Rasch Model

Ali Mohammed Ahmed Malla Al-Zakholi
Prof. Dr. Durgham Jassim Mohammed Al-Na'imi

Yesl AH Y. Yo AD

Research Objectives:

).

Develop an achievement test to measure certain defensive and offensive skills
in basketball according to classical (traditional) measurement theory.

. Develop an achievement test to measure certain defensive and offensive skills

in basketball according to modern measurement theory using the Rasch model.

. Verify the scientific foundations (validity and reliability) of the achievement

test for some defensive and offensive skills according to traditional theory.

. Verify the scientific foundations (validity and reliability) of the achievement

test according to the Rasch model.

. Compare the scores and standard levels of the achievement test between the two

theories to determine differences and concordance.

. Identify the fundamental differences between traditional theory and the Rasch

model in analyzing test results.

Methodology:

The study employed a descriptive method with a comparative approach, suitable
for the research objectives. Two tests designed according to traditional and modern
theories were applied to the research sample.

Research Population and Sample:

Construction Sample: Included )+ students from the College of Physical
Education and Sports Sciences at the University of Duhok (after excluding ¥
students) and ¢+ students from the Department of Physical Education and
Sports Sciences at the College of Education, University of Zakho. They were
distributed as follows:

o Pilot Sample: )+ students



AR

o Reliability Sample: ¥+ students
o Application Sample: Consisted of 1¢ male and female students from the
College of Physical Education and Sports Sciences at the University of Zakho,
representing Y +/ of the total study population. These students were selected to
apply the final scales: the defensive and offensive skills scales according to
traditional theory and the Rasch model.
The researcher conducted a pilot study before finalizing the scale. After completing
all scientific and administrative procedures, the pilot experiment was conducted on
March Yo, Y+ Y£¢ with a sample of ) + students. The main experiment was applied
on April V¢, Y+ Y £ distributing the basketball defensive and offensive skills scales
to the application sample. The first scale was based on traditional measurement
theory, and the second on modern measurement theory using the Rasch model.
Both scales were presented together to participants, allocating an hour and a half
for responses and providing detailed instructions to ensure data quality. After
collecting the questionnaires, data were analyzed using specialized statistical
methods to compare results between the two scales and understand the differences
and features of each approach.

Statistical Methods Used:

Data analysis employed various statistical methods, including percentages, item

difficulty and discrimination indices, internal consistency, and factor analysis.

Internal and external fit statistics (INFIT and OUTFIT) were used to estimate the

independence of individual abilities and item difficulties.

Additional methods included analyzing Item Characteristic Curves (ICCs),

calculating reliability coefficients using the Spearman-Brown formula, and

assessing various reliability indicators such as the person-item index and item fit
index.

Statistical software utilized included SPSS, Excel, and specialized programs like

WINSTEPS for the Rasch model and BILOG-MG for latent trait theory analysis.

Results and Conclusions:

V. Significant differences were found between traditional theory and the Rasch
model in constructing cognitive tests, attributed to their differing foundations
and principles in data interpretation.

Y. Traditional theory relies on simple statistical measures like mean scores and
standard deviation without considering interrelated variables, making it less
accurate in measuring individual abilities.

¥. The Rasch model demonstrated higher accuracy and objectivity in measuring
individual abilities by analyzing student responses and item difficulties
separately, achieving measurement independence from samples.

¢, The Rasch model excluded a larger number of unfit items, aligning with the
model's assumptions.

©. The Rasch model provided more accurate estimates of validity and reliability
coefficients, with factor analysis and item fit reflecting higher precision
compared to traditional theory.
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1. While traditional theory is more flexible, it is less accurate and reliable. The
Rasch model offers precise and consistent measurements, enhancing result
reliability.

V. Higher values in traditional theory are due to using all items without
considering their suitability to individual characteristics. The Rasch model
improves accuracy by excluding unfit items.

A. The Rasch model excelled in accurately measuring individual variations,
providing estimates reflecting each individual's actual performance, making it
more sensitive and precise in analyzing responses.

1. Significant differences in estimates were observed with the Rasch model due to
its high sensitivity to individual performance changes, enhancing the accuracy
and objectivity of results compared to traditional theory.

Recommendations and Suggestions:

V. Employ the Rasch model in designing and constructing cognitive tests in sports
to improve measurement accuracy and reliability and reduce errors.

Y. Train researchers and specialists in sports on using modern models like the
Rasch model to leverage their capabilities.

¥. Focus on advanced statistical methods that enhance test validity and reliability.

¢, Use multiple statistical methods in constructing cognitive tests in sports for
accurate and objective test result evaluation.

. Utilize modern statistical software to assess the accuracy and construction of
cognitive tests in sports.

1. Emphasize methods of constructing cognitive tests in sports according to latent
trait theory in general and the Rasch model in particular.

V. Apply the Rasch model when designing and analyzing data for cognitive tests
to ensure accurate estimates and objective results.

A. Employ evaluation tools that combine the advantages of traditional and modern
models to balance simplicity and accuracy.

. Conduct applied studies to evaluate the efficiency of the Rasch model in other
educational and sports fields.

V+.  Develop user-friendly software based on the Rasch model to facilitate its
application by researchers and practitioners.

Keywords: Achievement test construction, traditional measurement theory, modern
measurement theory, Rasch model, defensive basketball skills, offensive basketball skills



