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1. INTRODUCTION

The effects of the rapidly developing modern information and technology age have
resulted in changes in the content of courses in the curriculum, teaching methods, and
measurement and evaluation techniques (Gelbal & Kelecioglu, 2007). Evaluation, which has
an important place in the education process, is critical for the success of any education program
and used as data in many decisions (Brady, 2005, pp. 240; Dénder, Elald1, & Ozkaya, 2012, pp.
955; Semerci, 2007, pp. 130; Yesilyurt, 2012, pp. 378) One of the most commonly used tools
in the evaluation process is multiple-choice testing (Tarrant & Ware, 2012, pp. 3). In nursing,
multiple-choice questions (MCQs) are mostly utilized as a student evaluation method (Tarrant,
Knierim, Hayes, & Ware, 2006, pp. 356). Poorly structured MCQs can cause various problems
in the evaluation of student competence (Brady, 2005, pp. 240).

In a multiple-choice test, each question is presented with options that can be an answer
to that question, and students are expected to find and mark the accurate option (Tarrant et al.,
2006, pp. 356). MCQs with a single correct answer include a root, a correct/best answer, and
distractors (Tarrant & Ware, 2012, pp. 99). MCQs allow educators to efficiently evaluate a
large number of candidates and measure a wide range of content and learning goals (Brady,
2005, pp. 239; Tarrant & Ware, 2012, pp. 99). Multiple-choice testing can be used in all types
of evaluations to assess the student’s ability to remember, interpret and analyze information
(Brady, 2005, pp. 240; Dascalu, Enache, Mavru, & Zegan, 2015, pp. 23). Performance-based
assessment methods are used to evaluate the practice skills of nursing students. If MCQs are
properly structured, they can not only meet all the psychometric properties of the test
(reliability, validity, objectivity, fairness, and practicality) but also help evaluate the high-level
cognitive processes of Bloom’s taxonomy (Case & Swanson, 2001, pp. 32; Dell & Wantuch,
2017, pp. 138; Hingorjo & Jaleel, 2012, pp. 143; Macerata, Costa, & Lages e Silva, 2018, pp.
147).

Although MCQs seem easy to prepare, they are actually difficult and contain more
structural errors (Brady, 2005, pp.240). Preparing good test items that assess higher cognitive
learning levels is time-consuming (Clifton & Schriner, 2010, pp.13). While preparing these
tests, care should be taken to ensure that they do not contain any clues (Brady, 2005, pp. 240).
If there are incorrectly written items in the test, this will cause errors in both student evaluation
and the evaluation of the faculty education program (Brady, 2005, pp. 240). Test items
developed without following accepted test preparation guidelines may lead to the
misinterpretation and affect student performance (Clifton & Schriner, 2010, pp.13). The most
common errors in test items are irregular length of options, negative questions, multiple correct
answers, illogical options, and grammatical errors (Brady, 2005, pp. 240). A poorly written test
item can confuse a student who actually knows the correct answer and reduce his/her score. On
the other hand, a misstructured test item can reward a respondent that is not knowledgeable
about the content of the item by inadvertently by providing logical clues that indicate the correct
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answer (Case & Swanson, 2001, pp.33; Dell & Wantuch, 2017, pp. 138; Tarrant & Ware, 2012,
pp. 99).

It has been argued that in nursing education, many test questions are prepared to evaluate
low-level cognitive processes, and they are not appropriately related to learning goals (Nedeau-
Cayo, Laughlin, Rus, & Hall, 2013, pp. 53; Nemec & Welch, 2016, pp. 161). Examined test
item defects have led to the conclusion that systematic errors are present, which reduce the
validity of evaluation (Downing, 2005, pp. 134; Nemec & Welch, 2016, pp. 161). Defective
test items negatively affect the quality of the test. Tests with defective items cannot properly
reflect the difference between successful and borderline students (D’Sa & Visbal-Dionaldo,
2017, pp. 110; Tarrant, Ware, & Mohammed, 2009, pp. 2).

However, only few nurse educators are sufficiently prepared and knowledgeable on how
to develop high-quality multiple-choice tests. Educators often develop test items themselves or
rely on question banks as the source of questions, both of which may result in lower than
optimal test quality. Thus, there may be significant deficiencies in the tests prepared by course
instructors (Dell & Wantuch, 2017, pp. 138; Tarrant & Ware, 2012, pp. 99). Without proper
training, most novice test writers develop low-quality test items that only measure the recall
ability or insignificant content (Tarrant & Ware, 2012, pp.100). In addition, spelling mistakes
in an item can result in evaluating the student’s ability to understand what they have read rather
than the content (Dell & Wantuch, 2017, pp. 138).

Educators should use well-designed and valid tools for evaluation (Race & Brown,
2001, pp. 24). Among the difficulties encountered during the preparation of objective tests is
ensuring that what is intended to be measured is actually measured and the measurement is
consistent (Brady, 2005, pp. 240). It is recommended that the prepared multiple-choice tests be
reviewed critically by other instructors, and feedback should be received from colleagues
(Brady, 2005, pp. 241; Quinn, 2000, pp.32; Race & Brown, 2001, pp. 24).

Carefully structured tests should be used by educators to ensure that the evaluation
process is effective and reliable (D’Sa & Visbal-Dionaldo, 2017, pp. 110; Mahjabeen et al.,
2018, pp. 311). The test can be made more effective by not repeatedly using items that have
been found to receive weak and ineffective responses from students (D’Sa & Visbal-Dionaldo,
2017, pp. 110 ; Tarrant et al., 2009, pp. 2). In this context, the current study aimed to establish
a measurement and evaluation laboratory of a nursing faculty and to evaluate the quality of tests
applied as part of the education curriculum.

2. METHODS

This research had a cross-sectional descriptive design that included the review of test
items administered to students in the 2015-2016 and 2016-2017 academic years in a nursing
faculty of a state university. This research was carried out in accordance with STROBE
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Statement. The study sought an answer to the following question: “Do tests used in nursing
courses effectively evaluate students?”. The sub-problems of the research were as follows:
“What are the mean scores of the nursing course tests for each academic year?”, “What are the
test difficulty indexes of the nursing course tests in each academic years/are they within
acceptable limits?”, and “What are item discrimination indexes of the nursing course tests in
each academic year/are they within acceptable limits?”.

The research was conducted in the nursing faculty between June 26, 2014 and June 28,
2018. The software was purchased between these dates, and the trainings continued
intermittently on January 16.01.2015, February 3, 2016 and Junel6, 2017. All tests applied
within the scope of vocational nursing courses in the nursing faculty in the 2015-2016 and 2016-
2017 academic years (30 modules, six finals and six make-up tests) were included in the
research sample. The education program of the nursing faculty offers integrated education, and
vocational courses consist of modules. Nursing courses consist of a combination of these
modules: six modules in the first grade, four modules in the second grade, and five modules in
the third grade. Each module involves one MCQ test. As a data collection tool, we used the
software ‘Nursing Faculty Measurement and Evaluation System (NFMES)’. NFMES software
is based on a web-based architecture and can run on any web browser on the client side through
an independent platform. On the server side, there is a web server and a relational database
server. Measurement and evaluation system pages were prepared using the dynamic query
language ASPX. In terms of security, the use of the program is limited to the local network,
and necessary precautions were taken by preventing remote access.

2.1 Data collection stages

Stage 1. Establishment of laboratoryprocurement of NFMES software: this study
was funded as a research project. By this project budget, NFMES software,a server and
computer suitable for this software were purchased.

Stage 2. Training for software use: In order to use NFMES effectively, training
sessions were held on January 16.01.2015, February 3, 2016 and June 16, 2017 to help lecturers
prepare MCQs targeting learning goals. In addition, eight workshops each lasting four hours
were organized on January 17, 2017 and February 9, 10, 14, 16 and 17, 2017 to increase the
quality of MCQs to be written by lecturers.

Stage 3. Assessment of tests: Transforming tests into raw data using an optical
reader and evaluating them through the system: The optical forms of the nursing vocational
course tests were read with an optical reader in the evaluation process. The test evaluation was
undertaken by the researchers using the student assessment system (NFMES), and the test
difficulty index, item difficulty and item discrimination indexes and scores of each test were
determined. When calculating item difficulty indexes through the software, the following
reference ranges were used: ‘very difficult’ (0.00-0.20), ‘difficult’ (0.21-0.40), ‘moderate’
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(0.41-0.60), ‘easy’ (0.61-0.80), and ‘very easy’ (0.81-1.00) (Atilgan, 2011, pp. 92; Linn &
Miller, 2005, pp. 123; Nartgiin et al., 2016, pp.33). Item discrimination indexes were calculated
with the same software by comparing 27% lower and upper groups and applying the reference
ranges of ‘very low-poor’ (0.19 and below), ‘low-needs further work’ (0.20-0.29), “fair to good
discriminative ability’ (0.30-0.39), and ‘very good-high discriminative ability’ (0.40 and above)
(Atilgan, 2011, pp. 92; Linn & Miller, 2005, pp. 123; Nartgiin et al., 2016, pp. 33).

Data were evaluated using the Statistical Package for Social Sciences (SPSS) v. 21.0.
Number and percentage distributions and averages were taken in the analysis of the data.

2.2 Ethical Approval

Approval was obtained from the Scientific Ethics Committee of the university (approval
date: 31.12.2013, number: 2013-51) and the dean of the nursing faculty in order to conduct the
study.

3. RESULTS

The research was conducted to establish an evaluation and measurement laboratory of
a nursing faculty and evaluate the quality of tests applied in the education program of vocational
nursing courses. A total of 42 exams and 2,671 test items were examined using the established
evaluation and measurement system of the faculty.

3.1 Distribution of Findings Concerning the First Sub-problem

The findings related to the first sub-problem of the research, “What are the mean scores
of the nursing course tests for each academic year?”, are shown in Tables 1 and 2. It was
determined that for the 2015-2016 academic year, the lowest mean score was obtained from the
make-up test of the first-grade vocational nursing course (61 + 6.96) and the highest from the
fifth module test the first-grade vocational nursing course (89 +6.57) (Table 1). The mean score
of all tests applied during the vocational nursing courses was 67.90 + 8.91 for the 2015-2016
and 67.81 + 9.37 for the 2016-2017 academic year.

3.2 Distribution of Findings Concerning the Second Sub-problem

Tables 1 and 2 present the findings related to the second sub-problem of the research,
“What are the test difficulty indexes of the nursing course tests in each academic years/are they
within acceptable limits?”. The mean test difficulty index of all vocational nursing course tests
was 0.68 for the 2015-2016 academic year and 0.66 for the 2016-2017 academic year, and
accordingly all tests were classified as easy.

According to the test difficulty index averages of the tests in the 2015 academic year,
16 of the tests (final, make-up and module) were evaluated as easy, two (module) were very
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easy, and three them (make-up and module) were of moderate difficulty (Table 1). The test
difficulty index averages of the tests in the 2016 academic year indicated that 16 of the tests
(final, make-up and module) were easy, three (make-up and module) had moderate difficulty,
one (module) was very easy, and one (module) was difficult (Table 2).

3.3 Distribution of Findings Concerning the Third Sub-problem

The findings concerning the third sub-problem of the research, “What are item
discrimination indexes of the nursing course tests in each academic year/are they within
acceptable limits?”, are given Tables 1 and 2. Of all the test items of vocational nursing courses,
40.49% in the 2015-2016 academic year and 38.90% in the 2016-2017 academic year were very
easy according to the item difficulty index (0.81-1.00), and 46.83% in the 2015-2016 academic
year and 43.56% in the 2016-2017 academic had very low item discrimination indexes (0.19
and below).

An acceptable item difficulty index was observed in two tests in the 2015-2016
academic year (third module test in second grade and second module test in third grade) and
four tests in the 2016-2017 academic year (make-up, second module and third module tests in
first grade). In terms of the item discrimination index, it was determined that all the tests in both
academic years were below the acceptable lower limit (Tables 1, 2).
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Table 1. Distribution of The Difficulty and Discrimination Indexes of The Tests Applied in Vocational Nursing Courses in the 2015-2016
Academic Year

Test Item difficulty index % Item discrimination index %
Grade Test name N X | SD | difficulty e | = S = > > g <
index | >3 | 3 €3 |z S 2 z g =
Mean |QE |E SE | S > > 3 g >
S | O 27 @ S Q
S > > > b >
First grade FT1 100 | 70 | 7.79 0.7 3 11 17 25 44 58 18 17 7
MUT1 100 | 61 | 6.96 0.6 14 17 21 26 22 35 32 - 33
MT1 50 64 | 9.63 0.64 8 16 14 30 32 50 12 24 14
MT2 50 72 | 8.73 0.71 6 8 16 20 50 52 18 16 14
MT3 31 40 | 7.65 0.63 3.2 25.8 19.4 12.9 38.7 35.5 9.7 16.1 38.7
MT4 50 74 | 7.99 0.74 - 12 14 26 48 62 12 14 12
MT5 50 89 | 6.57 0.88 - 2 6 10 82 72 8 6 14
MT6 40 69 | 10.9 0.68 - 7.5 27.5 32.5 32.5 45 20 12.5 22.5
Second grade FT2 100 | 67 | 857 0.67 7 9 22 25 37 51 24 11 14
MUT?2 100 | 71 | 9.46 0.7 5 10 17 20 48 60 - 16 24
MT1 50 77 | 8.44 0.77 - 8 14 24 54 56 14 18 12
MT2 50 72 1214 0.71 4 4 18 30 44 34 18 22 26
MT3 50 69 9.7 0.68 4 14 20 20 42 40 26 14 20
MT4 50 82 |10.52 0.81 - - 6 42 52 36 20 30 14
Third grade FT3 100 | 69 | 0.69 0.69 6 10 17 25 42 56 27 13 4
MUT3 100 | 55 | 8.86 0.54 14 20 20 22 24 49 25 - 26
MT1 50 64 9.6 0.64 8 12 16 28 36 42 26 14 18
MT2 50 60 |10.99 0.6 4 20 26 26 24 34 22 22 22
MT3 50 67 [11.41 0.66 4 10 20 36 30 36 20 16 28
MT4 50 63 [12.37 0.62 6 12 26 34 22 28 22 18 32
MT5 50 71 | 8.08 0.7 8 6 14 26 46 52 26 14 8
Total 1321 | 67.90 | 8.91 0.68 714 | 1286 | 17.66 | 25.73 | 4049 | 46.83 | 22.36 | 16.8 19.2

**ET: Final test, MUT: Make-up test, MT: Module test
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Table 2. Distribution of The Difficulty and Discrimination Indexes pof The Tests Applied in Vocational Nursing Courses in the 2016-2017
Academic Year

Test Item difficulty index % Item discrimination index %
Tests N X SD | difficulty .
index = = © = ©
Grade Mean ?3 3 % ) 3 ? ? § i % % © ?Eﬂ
S E £ o CE| W > o < - S > <
© a S T > =
First grade FT1 100 | 67 | 7.93 0.67 6 10 21 24 39 53 25 16 6
MUT1 100 | 58 |10.82 0.56 8 13 36 24 19 46 28 26 -
MT1 50 76 8.72 0.75 4 4 12 26 54 50 26 16 8
MT2 50 59 | 9.54 0.59 8 18 24 20 30 32 44 24 -
MT3 30 52 | 9.68 0.68 2.5 7.5 25 15 50 375 325 20 10
MT4 40 71 110.03 0.71 - 10 20 36.7 33.3 26.7 23.3 20 30
MT5 40 93 | 7.32 0.91 - - 2.5 10 87.5 725 20 25 5
MT6 40 67 |11.08 0.66 5 12.5 15 325 35 40 20 15 25
Second grade FT2 100 | 70 | 8.88 0.69 2 12 22 26 38 50 16 21 13
MUT?2 100 | 61 | 3.71 0.61 15 14 20 27 24 55 24 - 21
MT1 50 67 | 7.66 0.67 4 22 12 16 46 62 22 8 8
MT2 50 69 |13.36 0.68 2 6 24 42 26 26 18 20 36
MT3 50 75 | 8.67 0.75 4 6 14 18 58 56 14 14 16
MT4 100 | 81 8.9 0.4 2 2 10 30 56 50 24 18 8
Third grade FT3 100 | 66 9.4 0.66 3 17 23 26 31 38 28 18 16
MUT3 100 | 59 | 8.01 0.6 6 21 21 26 26 50 24 10 16
MT1 50 64 | 9.49 0.64 10 18 6 32 34 42 28 10 20
MT2 50 66 | 10.68 0.66 2 14 20 32 32 30 34 22 14
MT3 50 69 | 11.9 0.68 2 10 22 32 34 32 16 14 38
MT4 50 67 110.85 0.66 2 10 24 34 30 32 26 20 22
MT5 50 67 |10.21 0.66 2 12 26 26 34 34 30 22 14
Total 1350 | 67.81 | 9.37 0.66 4.36 12.61 | 19.02 | 26.44 | 38.90 | 4356 | 24.90 16 18.35

**ET: Final test, MUT: Make up test, MT: Module test
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4. DISCUSSION

The research was carried out to evaluate the quality of tests administered in a nursing
faculty education program to seek an answer to the following question: “Do tests used in
nursing courses effectively evaluate students?”. It was determined that the mean score of all
tests in nursing courses was similar in both academic years (Tables 1, 2) and that the mean score
of all the tests was over 100, and the threshold for passing a grade level (minimum 60) was
achieved. Tests that measure knowledge in nursing education help determine students’
strengths and weaknesses (Mehmood et al., 2021, pp. 237). It can be stated that the strengths
and weaknesses of the students could not be precisely determined in line with the mean scores
obtained from the tests analyzed.

In the comparison of the nursing course tests of the 2015-2016 and 2016-2017 academic
years, it was observed that most of the tests were easy and the discrimination ability of all tests
was very low (Tables 1, 2). Although the high values of the test difficulty index of all the tests
indicate that they were easy, contrary to what was expected, the low item discrimination index
of the tests questions may have led students to get lower scores from the tests.

We determined that almost half the tests conducted in the 2015-2016 and 2017-2018
academic years had very low difficulty according to the item difficulty index (0.81-1.00)
(Tables 1, 2). Basically, the item difficulty index is evaluated within the range between 0-100%,
and a good item should have a p value varying between 50 and 60%, and an acceptable item
30-70% (Rush, Rankin, & White, 2016, pp. 8; Topal, Aybek, Kara Orhan, Biike, & Aybek,
2008, pp. 124). Accordingly, it can be stated that the item difficulty indexes of the items
analyzed in the current study were not within acceptable limits.

The item difficulty index is evaluated based on the proportion of individuals who
correctly answered that item. The higher the value of the item difficulty index, the easier it is
to evaluate the item (Hingorjo & Jaleel, 2012, pp. 144). In the current study, it was determined
that nearly half the tests in both academic years had very low item discrimination indexes (0.19
and below), and only six tests had acceptable item difficulty indexes (Tables 1, 2). In the
literature, a value of 0.30 (moderate difficulty) is accepted as the lower limit for item
discrimination (Erkus, 2006, pp. 85; Sahin, Atay, Yagdi, & Aka, 2017, pp. 604). In terms of the
item discrimination index, all the tests in both academic years were below the acceptable lower
limit. The item discrimination index helps determine how well an item can distinguish between
students who are knowledgeable and those that are not (Hingorjo & Jaleel, 2012, pp. 145). The
low item discrimination indexes of all tests in our study show that they were not able to
discriminate between good and low-performing students.

MCQs are efficient, objective, and easy to mark, and they can be used to test a large
sampling of the curriculum (Brady, 2005, 239). However, it may take an hour to write a single
well-structured test item (Morrison & Free, 2001, pp. 18), and it is stated that lecturers of the
nursing faculty generally do not have sufficient time to construct and analyze a test (Hicks,
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2011, pp. 267). It is emphasized that if a test with poorly structured items misdirects students,
this will distort the proper evaluation of student competence (Brady, 2005, pp. 239). The item
difficulty and discrimination indexes of the tests in the study not being at the desired level
indicate that the competence of the students could not be effectively determined.

Reports on MCQ analyses used in the evaluation of students in nursing education
suggest that there is more than one defect and violation in these items (Hicks, 2011, pp. 268).
The guidelines for the preparation of MCQs contain various rules, such as being understandable
in terms of the elements of the test items, not including very long sentences, complying with
grammar rules, and structural and content integrity of the options (Hicks, 2011, pp. 268;
Przymuszata, Piotrowska, Lipski, Marciniak, & Cerbin-Koczorowska, 2020, pp. 9). In addition
to item analysis, it is also important to identify spelling mistakes in MCQs (Przymuszata et al.,
2020, pp. 9). Preparing MCQs is a skill that can be improved. The creation of high-quality
MCQs requires familiarity with the guidelines on these items and a willingness to change
personal writing habits (Abdulghani et al., 2015, pp. 3; AlFaris et al., 2015, pp. 1307).
Considering the results of our item analysis, training led to an improvement in the difficulties
of the test items but did not change item discrimination. Gupta et al. (2020) indicated that the
one-day training sessions did not improve MCQ writing skills (Gupta, Meena, Khan, Malhotra,
& Singh, 2020, pp. 212). It is important that these tests, which allows for the evaluation of the
cognitive field of nursing education, can distinguish between good and poorly performing
students, and MCQs should have difficulty levels within acceptable limits.

5. CONCLUSION

This research was carried out to evaluate the quality of tests applied in a nursing faculty
education program. In the comparison of the nursing course tests in both academic years, it was
determined that most of the tests were easy and had very low discrimination ability. Educational
interventions led to an improvement in the item difficulty status, but did not have an effect on
item discrimination. In this respect, it is recommended that rather than the group teaching
method, item preparation training should be planned and continued intermittently using test
items that have been written by lecturers and analyzed in terms of difficulty and discrimination
ability. For further studies, it is recommended to increase the number of item analyses of tests
applied in nursing faculties, as well as those analyzing spelling mistakes in test items.

Funding: This study was financially supported by the Scientific Research Project Unit
of Ege University [grant number: 14-HYO-001, Budget: 35373TL]
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