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INTRODUCTION

Speech-language pathologists are professionals who di-

agnose, evaluate, intervene, and prevent speech, language, 

and communication problems that can occur across the 

lifespan and work to improve the language skills of peo-

ple with communication problems, speech and language 

delays, and speech and language disorders. The pro-

fessional competence of speech-language pathologists is 

essential because it directly affects people with communi-

cation problems, and there is a national examination to 

evaluate the professional competence of speech-language 

pathologists. Currently, the National Examination for 

Speech-Language Pathologists is conducted using a pa-

per-based test (PBT), which many believe has limitations 

in assessing the professional competence of speech-lan-

guage pathologists.

Therefore, if CBT (Computer-Based Test) problem- 

solving and case-oriented questions are presented in various 

forms in the National Examination for Speech-Language 

Pathologists, it can be expected that the quality control 

of speech-language pathologists will be carried out by 

evaluating field-oriented practical skills when qualifying 

not only second-level speech-language pathologists but 
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Purpose  Despite the expansion of computer-based testing (CBT) for all healthcare pro-

fessions in Korea, little is known about the applicability of CBT to the National Examination for

Speech-Language Pathologists. This study aimed to examine the equivalence and relation-

ship of test performance between CBT and PBT by Korean speech-language pathologists.

Methods  Ninety-three speech-language pathologists (41 first-level and 52 second-level) 

participated in this study, and all subjects performed both PBT and CBT. The test consisted 

of four periods, and students were randomly divided into Groups A and B. The two groups were

crossover-designed to take PBT and CBT. All items were five-item, multiple-choice questions.

Results  The total score was not significantly different between PBT and CBT in the first -level 

certificate test. In contrast, the total score in the second-level certificate test was sig-

nificantly higher in CBT than in PBT. Item discrimination and difficulty did not differ sub-

stantially between the two test modes. CBT total scores were positively correlated with PBT

(r = 0.852).

Conclusions  In this study, there was no performance difference between the two test modes

for the first-level certificate examination, and CBT was superior for the second-level certifi-

cate examination. Therefore, this study suggests that CBT can be comparable with PBT. CBT

can help students reflect and improve their performance on the national examination and may

provide a rationale for switching to CBT mode. 
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also first-level speech-language pathologists. It will be a 

basis for presenting various forms and contents of ques-

tions close to actual clinical situations that are difficult 

to implement in the current paper-based examination.

This change in testing methodology will improve the 

quality, discrimination, and diversity of the National 

Examination for Speech-Language Pathologists, ultimately 

leading to a more qualified healthcare workforce. Therefore, 

the introduction of CBT to the SLP examination is warranted, 

and it is time to discuss the appropriate CBT modality, 

timing, and item development for the SLP examination.

Computer-based examinations allow automated test 

administration, including test administration, grading, 

and grade management, and present problem situations 

that are close to real-life situations beyond the limitations 

of paper-based examinations while utilizing multimedia 

elements such as video, voice, 3D, and animation to pro-

vide multifaceted assessment and efficient question pro-

duction, as well as the advantages of reduced testing er-

rors, convenience in scoring, and security (Park, 2021; 

Sung, 2010; Lim, 2014; Rudland et al., 2011).

In addition, compared to traditional paper-based tests 

(PBTs), CBTs can more easily include embedded multimedia 

elements, providing a simulated experience for students 

to respond and interact with (Prisacari & Danielson, 2017). 

The built-in assistive technology options available in CBTs 

can even help students with disabilities complete tests 

independently by providing specific features such as cap-

tioning and text-to-speech (Boo & Vispoel, 2012; Kolen, 

1999).

The Ministry of Employment and Labor has converted 

the written national technical qualification examination 

to a computer-based test (CBT) since 2014. It conducted 

all industrial engineer tests (114) in 2021 and all engineer 

and service tests (122) in 2022 through a computer-based 

test (http://www.kukinews.com/newsView). Replacing 

PBT with CBT requires interchangeable test score data 

based on comparison, and according to the International 

Guideline on CBT, a CBT method is considered reliable 

when the assessment is administered in two ways and 

similar scores are obtained between the two methods 

(International Test Commission, 2006; Khoshsima et al., 

2019). In this regard, the number of studies focusing on 

the equivalence of PBT and CBT scores has increased 

over the past few decades, as has the number of studies 

on test-takers' feedback on the two modalities. Studies 

comparing language performance between PBT and CBT 

have shown mixed results, with some showing that PBT 

students outperform CBT students and others showing 

no difference in performance between PBT and CBT 

(Chapelle, 2007; Jamieson, 2005; Kim et al., 2018). Some 

studies show no significant difference in writing scores 

between PBT and CBT (Mohammadi & Barzgaran, 2012; 

Oz & Ozturan, 2018), while a study that compared the 

performance of 365 Korean students in both PBT and 

CBT found that students scored higher on a listening task 

in CBT than in PBT (Choi et al., 2003). These results 

suggested that visual information on the CBT could ex-

plain this significant score difference. Furthermore, in a 

comparative study of writing tests, 73 intermediate Saudi 

female university students who took the PBT made more 

sentence-level errors than those who took the CBT, 

which the researchers predicted was due to the compu-

terized features of the CBT, such as auto-correction and 

smart prediction, which resulted in fewer sentence-level 

and lexical grammar errors (AlKadi & Madini, 2019). 

Factors that may affect performance on PBT and CBT 

include computer familiarity and preference for delivery 

modality (Boeve et al., 2015; Jeong, 2014; Mizrachi, 2015), 

suggesting that participants' test results may be influ-

enced by their familiarity with computers and their pref-

erence for delivery modality. One prior study found that 

CBT may be at a disadvantage for learners who were un-

familiar with the CBT interface or had limited access to 

a computer, with PBT test-takers outperforming CBT 

test-takers in a comparison of PBT and CBT on the GRE 

and test-takers who were more familiar with computers 

scoring higher than those who were not (Goldberg & 
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Pedulla, 2002). In contrast, a recent study found sig-

nificantly higher scores in the CBT format than in PBT 

(Mangen et al., 2013).

In addition, middle school students were also found 

to have their reading test performance affected by their 

familiarity with computers (Odo, 2012). In contrast, some 

recent studies have not found any relationship between 

computer familiarity and test performance (Hosseini et 

al., 2014; Koshima et al., 2019). However, Khoshsima et 

al. (2019) found that Iranian university students' prefer-

ence for CBT versus PBT for the TOEFL test was sig-

nificantly higher. However, there was no significant dif-

ference in performance between the two modalities. 

Higgins et al. (2005) also investigated the testing modality 

preferences of 219 fourth-grade elementary school 

students. They preferred CBT, but the test results of both 

modalities were the same. A recent study on the perform-

ance and perceptions of CBT and PBT found that stu-

dents' scores on the CBT version of the test were higher 

than those obtained on the PBT version (Washburn et 

al., 2017). Attitudes toward the use of computers play 

an essential role in the successful implementation of 

CBT, with some studies reporting that students have pos-

itive attitudes toward CBT (Al-Amri, 2009), while others 

have intense fears or concerns about using computers, 

and these attitudes toward computerized testing have 

been associated with lower performance on CBT (Balogun 

& Olanrewaju, 2016); however, few studies have reported 

the impact of attitudes or preferences toward compu-

terized testing on test performance among health pro-

fession students.

This study aims to find an appropriate assessment 

method to evaluate the job competence of speech-lan-

guage pathologists and analyze its validity. To this end, 

examining the necessity of introducing CBT to the National 

Examination for Speech-Language Pathologists and wheth-

er there is a difference in the performance of examinees 

when the existing PBT method is changed to CBT will 

reduce the burden on examinees before CBT is im-

plemented and reconsider the feasibility of changing the 

test method. 

Therefore, this study aims to lay the foundation for the 

efficient and stable operation of the National Speech- 

Language Pathologist Examination by comparing the scores 

and time differences of examinees' performance accord-

ing to the differences in test methods to identify problems 

that may arise from implementing CBT in advance.

RESEARCH METHODS

This study compared the effectiveness of introducing 

the CBT method to the National Examination for Speech- 

Language Pathologists and the differences between the 

existing PBT method and the CBT method, as well as 

the problems that may arise when switching from the 

PBT method to the CBT method, by conducting a direct 

comparison of the two methods.

The mock test was conducted as a paper-based test 

(PBT) and a computer-based test (CBT) by developing 

two sets of questions based on the existing national ex-

amination method of 5-item multiple-choice.

Participants

A total of 93 people (16 males, 77 females) voluntarily 

participated in this mock examination, with 41 passing the 

First-Level National Speech-Language Pathologist Examination 

(9th to 11th) within three years as of June 2023 and 52 

passing the Second-Level National Speech-Language 

Pathologist Examination (9th to 11th). The mock test was 

held at one of the following locations: Seoul-Capital Region, 

Daegu Catholic University, Daegu University, and Dongshin 

University.

Research tools

Members of the committee with experience in taking 
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the national examination developed the test items. The 

items were the same as the existing test method, provid-

ing the five best answer choices for each subject of the 

first and second levels of the National Examination for 

Speech-Language Pathologists. One set was composed of 

PBT, and another was composed of CBT.

The simulation test compared the CBT format and PBT 

format (paired questions) for the test type used in the exist-

ing National Examination for Speech-Language Pathologists 

to determine the effectiveness of the test method. The 

stability of the CBT implementation, test-taker responses, 

and test administration time were checked by comparing 

the CBT and PBT formats of the existing five-item, 

best-answer multiple-choice test. The subjects and ques-

tion formats of the practice tests are shown in Table 1.

Research procedures

The mock exam, which was conducted with the five 

best multiple-choice questions in the manner of the exist-

ing national exam, consisted of a total of 4 periods, and 

candidates were divided into two classes, A and B. The 

A class was cross-designed to take 4 PBTs of Type A in 

Periods 1 and 2 and 4 CBTs of Type B in Period 5, while 

the B class took 4 PBTs of Type B in Periods 1 and 2 

and 4 CBTs of Type A in Period 5.

Among the candidates for the first-level speech-lan-

guage pathologist simulation test, Class A took the test 

on three subjects (neurogenic language disorders, lan-

guage development disorders, and fluency disorders) in 

Class 1 with PBT and three subjects (voice disorders, ar-

ticulatory phonological disorders, and clinical practice of 

speech-language pathology) in Class 2 with CBT. After 

a short break, students took the CBT for three subjects 

(neurogenic language disorders, language development 

disorders, and fluency disorders) in Period 3 and three 

subjects (voice disorders, articulatory phonological dis-

orders, and clinical practice of speech-language pathol-

ogy) in Period 4. The PBT consisted of 72 questions in 

75 minutes in Period 1 and 68 in 70 minutes in Period 

2. The CBT consisted of 75 minutes for 72 questions in 

Period 3 and 70 minutes for 68 questions in Period 4. 

All CBT sessions were conducted using personal laptops, 

and the CBT server automatically recorded the time to 

answer each question. Using a cross-design method, Class 

B took the test the same way as Class A.

The second-level speech-language pathologist practice 

test is designed to be identical to the first level, with the 

only difference being the composition of the subjects for 

each class (first and third: neurogenic language disorders, 

fluency disorders, and voice disorders; second and fourth: 

language developmental disorders and articulatory phono-

logical disorders) and the number of questions for each 

subject.

The overall design, subjects, and question formats of 

Instruction
General 

Questions
Exam Subjects Question Format

Level 1

1st and 3rd periods 72 questions
Neurogenic language disorders, Language development disorders, 
Fluency disorders Multiple Choice

Traditional Questions
2nd and 4th periods 68 questions

Voice disorders, Articulatory phonological disorders, Clinical practice 
of speech-language pathology

Level 2
1st and 3rd periods 80 questions Neurogenic language disorders, Fluency disorders, Voice disorders Multiple Choice

Traditional Questions2nd and 4th periods 70 questions Language development disorders, Articulation disorders

Table 1. Practice Test Subjects and Question Formats

Fraction 1st Period 2nd Period 3rd Period 4th Period

A
PBT

(Type A)
PBT

(Type A)
CBT

(Type A)
CBT 

(Type B)

B
PBT

(Type B)
PBT

(Type B)
CBT 

(Type B)
CBT

(Type A)

Table 2. Designing a Practice Test (Level 1, Level 2)
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these simulations are presented in Table 2.

The mock exam was conducted in the traditional 

5-item best-answer format and consisted of four periods: 

two periods of PBT and two periods of CBT. The first and 

second periods of PBT and CBT consisted of five best- 

of-five questions and paired response questions (Table 2).

For the Level 1 Speech-Language Pathologist Mock 

Exam, there were two sessions (140 questions) in the tra-

ditional PBT format and two sessions (140 questions) in 

the CBT format, for a total of 280 questions. For the Level 

2 Speech-Language Pathologist Mock Exam, there were 

150 questions in the first and second periods of the PBT 

format and 150 questions in the first and second periods 

of the CBT format, for a total of 300 questions.

RESULTS

In order to evaluate the job competence of speech-lan-

guage pathologists most objectively, this study compared 

the examinees' scores between PBT and CBT according 

to the examination method of the national examination 

and compared the scores for the overall scores and sub-

ject-specific scores of the First and Second Level Speech- 

Language Pathologists' Mock Examinations, respectively.

Comparisons between PBT and CBT scores

For the Level 1 Speech-Language Pathologist Mock 

Exam, the mean and standard deviation of the total score 

of the PBT and CBT obtained by the candidates and the 

scores for each subject are shown in Table 3 and Figure 

1. The mean total score was 81.4±12.7 for PBT and 

73.7±12.5 for CBT, with PBT being 7.7 points higher, but 

there was a wide variation by subject. By subject, CBT 

scored slightly higher than PBT for neurogenic language 

disorders and language development disorders for flu-

ency disorders, but other subjects showed similar scores 

within ±0.1 points between the two tests.

A paired-sample t-test was conducted to determine 

whether there was a significant difference between the 

mean scores of the PBT and CBT for the first-level speech- 

language pathologist mock test candidates, and the re-

sults showed a significant difference in the first-period 

subjects of neurogenic language disorders, language de-

velopment disorders, and fluency disorders. Specifically, 

Subject

PBT CBT

Total Score Average
Standard 
deviation

Total Score Average
Standard 
deviation

Neurogenic Language Disorders 24 15.8 3.10 24 10.2 2.95

Language Development Disorders 24 17.3 3.31 24 13.5 2.48

Fluency Disorders 24 13.2 2.35 24 15.4 2.68

Voice Disorders 24 12.9 4.68 24 12.4 3.92

Articulatory Phonological Disorders 24 12.1 2.65 24 12.2 2.74

Clinical Practice of Speech-Language Pathology 20 10.1 2.54 20 9.90 2.62

All 140 81.4 12.7 140 73.7 12.5

Table 3. Mean Grade and Standard Deviation by Traditional Type of Course (N=41)

Figure 1. Comparisons of toral scores between PBT and CBT 
scores of first -level certificate of speech-language pathologists.
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neurogenic language disorders and language develop-

ment disorders had significantly higher scores in PBT. 

In comparison, fluency disorders had significantly higher 

scores in CBT, and there was no significant difference 

between PBT and CBT for voice disorders, articulation 

disorders, and speech rehabilitation field practice. PBT 

scores were significantly higher than CBT scores (Table 

4), (Figure 1), (Figure 2).

Table 5 and Figure 2 show the means and standard 

deviations for the total score and subject scores of the 

PBT CBT

t-value
Average

Standard 
Deviation

Average 
Standard 
Deviation

Neurogenic Language Disorders 15.8 3.10 10.2 2.95 11.675***

Language Development Disorders 17.3 3.31 13.5 2.48 6.554***

Fluency Disorders 13.2 2.35 15.4 2.68 -4.669***

Voice Disorders 12.9 4.68 12.4 3.92 0.846

Articulatory Phonological Disorders 12.1 2.65 12.2 2.74 -0.153

Clinical Practice of Speech-Language Pathology 10.1 2.54 9.90 2.62 0.473

All 81.4 12.7 73.7 12.5 6.227***

***p < .001

Table 4. Mean Difference between PBT and CBT (N=41)

Figure 2. Comparisons of subject scores between PBT and CBT scores of first -level certificate of speech-language pathologists.

Subject

PBT CBT

Total Score Average
Standard 
Deviation

Total Score Average
Standard 
Deviation

Neurogenic Language Disorders 30 13.54 3.73 30 18.54 3.70

Fluency Disorders 25 16.02 3.11 25 12.52 2.78

Voice Disorders 25 14.10 3.05 25 13.25 3.59

Language Development Disorders 35 18.83 3.65 35 20.56 4.15

Articulatory Phonological Disorders 35 18.00 3.89 35 18.75 3.46

All 150 80.48 13.60 150 83.62 12.94

Table 5. Average Grade and Standard Deviation by Traditional Type Course (N=52)
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PBT and CBT for the second-level speech-language 

pathologists. The mean total score was 80.48 for PBT and 

83.62 for CBT, and the mean difference between the two 

tests was insignificant. By subject, CBT scored slightly 

higher for neurolinguistic disorders and PBT for fluency 

disorders, but the rest of the subjects showed similar 

scores within ±1 point between the two tests.

A paired-sample t-test was conducted to determine if 

there was a significant difference between the mean 

scores on the PBT and CBT for the Level 2 Speech- 

Language Pathologist Mock Examination candidates, and 

the results showed a significant difference between the 

two tests for all subjects except articulation and phono-

logical disorders. Specifically, neurogenic language dis-

orders and language development disorders scored sig-

nificantly higher on the CBT, while fluency and voice 

disorders scored significantly higher on the PBT. The 

overall score was significantly higher for CBT than PBT 

(Table 6), (Figure 3), (Figure 4).

Question reliability

Internal consistency analysis was conducted to exam-

ine the item reliability of the First-Level Speech-Language 

Pathologist Mock Test's PBT and CBT. The Cronbach's 

α values for each item and the overall score are shown 

in Table 7 and Table 8. The Cronbach's α for each First- 

Level Speech-Language Pathologist Mock Test was .854 

for PBT and .840 for CBT.

Similarly, the subject-specific Cronbach's α for the 

Level 2 Speech-Language Pathologist Mock Test were 

slightly higher than Level 1, at .856 for the PBT and .853 

for the CBT.

Figure 4. Comparisons of subject scores between PBT and CBT
scores of second -level certificate of speech-language pathologists.

PBT CBT

t-value
Average

Standard 
Deviation

Average 
Standard 
Deviation

Neurogenic Language Disorders 13.54 3.73 18.54 3.70 -10.100***

Fluency Disorders 16.02 3.11 12.52 2.78 9.258***

Voice Disorders 14.10 3.05 13.25 3.59 2.057*

Language Development Disorders 18.83 3.65 20.56 4.15 -3.294**

Articulatory Phonological Disorders 18.00 3.89 18.75 3.46 -1.659

All 80.48 13.60 83.62 12.94 -3.116**

*p < .05, **p < .01, ***p < .001

Table 6. Mean Difference between PBT and CBT (N=52)

Figure 3. Comparisons of toral scores between PBT and CBT
scores of second -level certificate of speech-language pathologists.
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Question precision

Convergent validity analysis was conducted to examine 

the PBT and CBT item validity of the First-Level Speech- 

Language Pathologist mock Test. The convergent validity 

correlation analysis results between PBT and CBT for 

each subject are shown in Table 9 and Table 10. The 

overall score showed a high static correlation with a cor-

relation coefficient of 0.804 between the two tests. 

Regarding individual subjects, voice disorders showed a 

high static correlation between PBT and CBT with a cor-

relation coefficient of 0.747, followed by field practice 

with a correlation coefficient of 0.599, and neurogenic 

language disorders with a correlation coefficient of 0.494.

The overall score for the Level 2 Speech-Language 

Pathologist mock test showed a high statistic correlation 

of 0.852 between the two exams. Meanwhile, the in-

dividual items all showed somewhat higher statistic cor-

relations ranging from 0.534 to 0.651.

Item difficulty and discrimination

According to the analysis of the difficulty and variance 

of the existing question types of PBT and CBT by certifi-

cation level, the average difficulty of the questions in the 

First-Level Speech-Language Pathologist Practice Mock 

Test ranged from 50.37 to 72.26 for PBT and 45.21 to 

64.13 for CBT. It can be seen that there is no significant 

difference in the difficulty level by question type, and 

the difficulty level is very similar for the second-period 

subjects of voice disorders, articulation and phonological 

disorders, and speech-language pathology field practice. 

The mean of item discrimination by subject ranged from 

0.12 to 0.33 for PBT and 0.12 to 0.22 for CBT (Table 11). 

Overall, discrimination did not differ by question type.

On the other hand, the subject-specific mean of item 

difficulty for the Level 2 Speech-Language Pathologist 

Mock Test ranged from 51.18 to 64.07 for PBT and 50.55 

to 61.78 for CBT, indicating that there is no significant 

difference in difficulty based on question type. The sub-

Subject Correlation Coefficient

Neurogenic Language Disorders 0.494***

Language Development Disorders 0.188

Fluency Disorders 0.291

Voice Disorders 0.747***

Articulatory Phonological Disorders 0.352*

Speech-Language Pathology Practice 0.599***

All 0.804***

*p < .05, ***p < .001

Table 9. Correlation Coefficient between PBT and CBT by Subject 
(N=41)

Subject Correlation Coefficient

Neurolinguistic Disorders 0.538***

Fluency Disorders 0.576***

Voice Disorders 0.651***

Language Development Disorders 0.534***

Articulatory Phonological Disorders 0.613***

All 0.852***

***p < .001

Table 10. Correlation Coefficient between PBT and CBT by Subject
(N=52)

Subject PBT CBT

Neurogenic Language Disorders 0.581 0.575

Fluency Disorders 0.609 0.554

Voice Disorders 0.609 0.597

Language Development Disorders 0.609 0.652

Articulatory Phonological Disorders 0.581 0.592

All 0.856 0.853

Table 8. Cronbach's α by Subject for the Level 2 Speech-Language
Pathologist Mock Test

Subject PBT CBT

Neurogenic Language Disorders 0.596 0.526

Language Development Disorders 0.675 0.379

Fluency Disorders 0.282 0.553

Voice Disorders 0.804 0.699

Articulatory Phonological Disorders 0.444 0.584

Clinical Practice of Speech-Language Pathology 0.458 0.465

All 0.854 0.840

Table 7. Cronbach's α by Subject for the Level 1 Speech-Language
Pathologist Mock Test
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ject-specific means for item variance ranged from 0.26 

to 0.37 for PBT and 0.27 to 0.35 for CBT (Table 12). 

Overall, discrimination does not seem to differ by ques-

tion type.

DISCUSSION & CONCLUSIONS

This study aimed to develop items for administering 

a computer-based national examination of speech-lan-

guage pathologists and provide evidence of the feasibility 

of using computer-based testing in national examinations.

To develop items for the computer-based test, a work-

shop was held for the development committee members 

to familiarize them with the purpose, direction, and tech-

nical methods of the computer-based test, and then the 

items were developed. The developed CBT items were 

verified by conducting mock tests for the CBT and PBT 

methods for the national examination candidates. The 

mock test was conducted with a total of 93 test-takers.

The results of the present study showed that the total 

score of the First-Level Practice Test did not show a sig-

nificant difference between the two delivery methods as 

in previous studies (Mohammadi & Barzgaran, 2012; Oz 

& Ozturan, 2018), but for the second-level speech-lan-

guage pathologists, the total score was significantly high-

er in CBT than in PBT (AlKadi & Madini, 2019; Choi 

et al., 2003). In other words, the test scores of first-level 

SLPs in this study were not affected by the test delivery 

method, indicating the equivalence of the two test 

modalities. However, there was a difference between the 

two test modalities at Level 2, with Level 2 SLPs perform-

ing significantly better on the CBT. This may be because 

most participants were in their mid-20s, were highly fa-

miliar with computers, and had a positive attitude toward 

the change in testing methods. Therefore, it is likely that 

this familiarity and attitude towards computerized testing 

reduced their resistance to computerized testing and had 

a positive effect on their performance. In addition, the 

CBT was designed to show only one question per com-

Subject
PBT CBT

Difficulty Level Variability Difficulty Level Variability

Neurogenic Language Disorders (30 questions) 53.89 0.32 61.78 0.31

Fluency Disorders (25 questions) 64.07 0.32 50.55 0.28

Voice Disorders (25 questions) 56.62 0.37 53.66 0.35

Language Development Disorders (35 questions) 54.19 0.26 58.42 0.31

Articulatory Phonological Disorders (35 questions) 51.18 0.27 53.99 0.27

All (150 questions) 55.99 0.31 55.68 0.30

Table 12. PBT and CBT Difficulty and Variance by Subject (N=52)

Subject
PBT CBT

Difficulty Level Variability Difficulty Level Variability

Neurogenic Language Disorders (24 questions) 65.75 0.18 45.21 0.20

Language Development Disorders (24 questions) 72.26 0.18 57.32 0.16

Fluency Disorders (24 questions) 55.18 0.13 64.13 0.17

Voice Disorders (24 questions) 53.56 0.33 52.24 0.22

Articulatory Phonological Disorders (24 questions) 50.41 0.12 50.61 0.22

Clinical Practice of Speech-Language Pathology (20 questions) 50.37 0.19 50.98 0.12

All (140 questions) 57.92 0.19 53.41 0.18

Table 11. PBT and CBT Difficulty and Variance by Subject (N=41)
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puter screen, and this visual information may have help-

ed test-takers focus on a given test question and recog-

nize information on the screen more quickly. Therefore, 

this advantage of the computerized method may have 

contributed to the students' higher scores. In addition, 

all students took the PBT test in the first period and the 

comparable CBT test in the second period, with the test 

questions being of similar quality, so it is unlikely that 

there was a learning effect of the test questions. In addi-

tion, the difficulty and discrimination of the questions 

can affect PBT and CBT performance, but this study did 

not show any significant differences between PBT and 

CBT. For example, the overall item difficulty of the Level 

1 practice test was 57.92 for PBT and 53.41 for CBT, 

which was not significantly different between the two 

test methods. In contrast, the overall discrimination rate 

of the Level 1 practice test was 0.19 for PBT and 0.18 

for CBT, which was very similar. Likewise, the difficulty 

of the Level 2 Speech-Language Pathologist Practice Test 

was 55.99 on the PBT and 55.68 on the CBT, and the 

item discrimination was 0.31 on the PBT and 0.30 on 

the CBT. Therefore, neither item difficulty nor item dis-

crimination appeared to affect performance on the test 

at either Level 1 or Level 2. 

In conclusion, this study showed no difference in per-

formance between the two modalities for the Level 1 SLP 

Test and that the CBT modality was superior in perform-

ance for the Level 2 SLP Test. Therefore, the results of 

this study suggest that CBT can help students demon-

strate their abilities and improve their performance on 

the national examination and provide a rationale for 

switching to the CBT modality. 

Based on the results of this study, the following con-

clusions were drawn from the CBT and PBT mock tests 

for introducing a computer-based National Examination 

for Speech-Language Pathologists.

First, it is necessary to analyze the item characteristics 

between the paper-based and computer-based tests in the 

National Speech-Language Pathologist Examination Practice 

Tests to determine whether the test items align with the 

item response theory and whether any items need to be 

revised or supplemented. The difficulty and discrimination 

of the paper-based and computer-based tests were calcu-

lated, and the results showed that the difficulty of the 

items in the Speech-Language Pathologist Examination 

Practice Test was independent of the test format. This 

finding suggests that candidates were not challenged by 

the format of the test, whether paper-based or computer- 

based. Interestingly, in the first round of mock exams, 

a significant difference in scores between PBT and CBT 

was observed in the first period for both Level 1 and 

Level 2. However, the difference was reduced or became 

insignificant in the second period. These results suggest 

that for CBT to stabilize at a level similar to traditional 

PBT, candidates need sufficient time to familiarize them-

selves with CBT, which requires sufficient training and 

practice tests.

Second, the items were relatively easy to manipulate, 

and the implementation of the items was not technically 

challenging. However, some items may require more 

technical support depending on the type of item. In addi-

tion, the time required to take the CBT and PBT tests 

does not seem to be significantly different, so making 

any changes between the two tests is unnecessary. In ad-

dition, there may be differences in the types of answers 

between the two test types, with the PBT requiring using 

a single best answer type while the CBT may include 

questions requiring multiple answers. Therefore, differ-

ences in evaluation methods or scoring criteria may 

cause differences between the two types of tests, so if 

the scoring method is reviewed to check for consistency 

or fairness between the two tests and guidelines for scor-

ing methods or criteria are provided, the level and evalua-

tion method of the national examination for assessing 

speech-language pathologists' job competence can be uti-

lized more diversely. In the future, it will be necessary 

to collaborate with experts in the field to evaluate and 

revise the test items to ensure that they fully reflect the 
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test-taker's expertise and experience and that they are di-

verse enough in terms of test-taker distribution and diffi-

culty level to assess candidates' skills accurately.

The study's recommendations include the following:

First, although the usefulness of computer-based prac-

tice test results has been fully confirmed, the successful 

introduction and establishment of a computer-based na-

tional test will require prior preparation, not only in 

terms of item development but also in test format.

Second, CBT questions are structurally different from 

paper-based tests. Hence, development guidelines such 

as the difficulty level and allocation ratio for each ques-

tion and the scoring method according to the difficulty 

level are necessary. In addition, one should consider grad-

ually increasing the proportion of questions, and if one 

includes multimedia questions, one should specify the file 

extension and resolution according to their characteristics. 

In addition, regulations such as copyright and information 

protection laws should be in place for materials used to 

develop questions.

Third, transitioning from paper-based to CBT requires 

sufficient guidance and training. It is necessary to consid-

er how to operate a familiarization training system to 

adapt to the CBT method and new types of questions.

This study has limitations, including the lack of a wid-

er variety of question types in the mock exam. In addi-

tion, the number of test-takers was limited to 93, which 

requires pre-training and response analysis for all pro-

spective test-takers. To overcome these limitations, fur-

ther research is needed to improve the implementation 

technology of computerized tests.
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Appendix 1. Traditional National Board Exam CBT (5-item best answer)


