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Introduction 
he use of reliable tests instruments to measure secondary 

school teachers’ knowledge in constructing classroom 

achievement tests has gained inadequate attention over the 

years. Teachers are the chief implementers of nation’s educational 

policies. Their competences determined the quality of educational 

practices hence; no educational system can rise above the quality of 

its teachers. In some instances their ineptitude to produce quality 

tests questions in their various subject areas was apparent. However, 

the tests they produced have far reaching effect not only on 

students’ performances but also for the instructional procedures and 

feedback reports on such students. Thus, the way teacher conducts 

test (assessment) affects the students’ learning and so their 

achievement. For them to produce a valid and reliable classroom 

tests therefore, they should acquire the knowledge of class testing. 
The knowledge of test construction encompasses the basic 

knowledge and skills of designing appropriate test items to measure 

students’ achievement through careful planning, item writing and 

item analysis (Anastasi & Urbina 2012). The test items should be made 

suitable for the intended purpose (validity) and measure consistently 

what it was meant to measure under all conditions (reliability).  

To assess the educational output, it is imperative some form of 

appraisal must be part of the operation. Given that the educational 

system has objectives, it is expected that the stakeholders should 
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employ reliable scales to assess performances and the system as a whole. To achieve a dependable 

information, valid and reliable measurement scale be employed. 

The process of developing a new instrument or scale for educational measurement should based 

on conceptualising the construct under study, item creation, assessing item relevance (face 

validation), assembling of test items and trial testing (Anastasi and Urbina 2012; Clark & Watson 

1995). Conceptualisation begins with identifying the concept to measure through reviewing the 

literature (Colton & Covert 2007). Therefore, an extensive review of literature is needed to uncover 

the various steps in tests construction. Mehrens and Lehmann (1991) held that, effective test 

construction should entails specification of objectives, preparing table of specification, and decide 

on the number and the selection of appropriate item format. According to Nunnally and Bernstein 

(1994) “the number of items should be twice the number required in the final test to cater for item 

mortality”. Therefore, basic rules of constructing multiple-choice items which include appropriate 

wording, preciseness and relevancy, the suitability of instructions and display format should be 

considered. Others are avoiding double-barreled questions as well as avoiding alternatives “none 

of the above” and “all of the above” (Clark & Watson 1995; DeVellis 2003). 

Furthermore, item relevancy (face validation) refers to experts’ judgment on the clarity of 

wording, the appropriateness of each item and its relevance to the construct under consideration. 

They also review the items logical sequencing, language neutrality, and non-leading questions and 

appropriateness of the scale to the ability of the target respondents. Thereafter the items be 

assembled and arranged sequentially in terms of the difficulty. Moreover, instruction on answering 

nine 29 were pilot tested with fifty-two (52) Junior Secondary School teachers outside the 

research area. The scripts were marked and statistically analysed to determine which items to 

retain for the final test. Seven 7 items did not meet the item difficulty index, item discrimination 

index and distracter effectiveness criterion and subsequently, twenty-two items were retained. 

The test-level information of the scale in terms of convergent and discriminant validities were 

determined using Pearson Product Moment Correlation (PPMC) statistics. While the item level 

information was obtained through item analysis procedure. In the same way, the PPMC and Kuder 

Richardson (K-R) 20 formulae were employed to determined the reliability of the scale in terms of 

stability and internal consistency. The result showed that the TCCS scale has both the convergent 

and discriminant validities of 0.99 and 0.26 coefficients respectively. The average item difficulty 

index was 0.53, while the average discrimination power was 0.58 and all the distracters were 

effective to draw at least 6.3% of the respondents. Finally, the scale has 0.91 coefficient of test-

retest and 0.77 internal consistency using KR-20. The TCCS was therefore, recommended as 

appropriate research instrument to measure the extent to which the secondary school teachers 

are conversant about principles and techniques of tests construction by Stake holders in 

education and future researchers. 

 

Keywords: Development; Validation; Test construction Competence; 
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the questions, spacing between the items and in the case of multiple choice tests, key answers 

should be placed randomly to minimise guessing. 

Validation is the process of collecting and analysing evidence to support the meaningfulness and 

usefulness of the research instruments or tests. It is the process of giving the measurement 

instrument a firm base and judgment that can be defended and used appropriately (Creswell 2012). 

The American Psychological Association in (Hinkin, Tracey, and Enz., 1997) referred validation as 

the process which provides the evidence of psychometric adequacy of new developed scale. The 

key concern in validation processes are validity and reliability estimation. These are further 

discussed as follows: 

Validity of Measurement Instrument is referred to as the extent to which it measures what it is 

designed to measure and how it does so (Anikweze 2005; Nworgu 2004). It is determined by the 

extent to which the test result correlates with some criteria of what it was devised to measure 

through content, criterion or construct procedure (Anastasi & Urbina 2012).  According to Creswell 

(2012) content validity is the degree to which the items on the test instrument and the scores 

obtained represents all the possible questions asked about the concepts or skills.  

Another method is through criterion related procedures which consider how a test predicts 

someone’s status on an external criterion. Question to ask will be how effective the test estimates 

or predicts the testee’s present and future performance in a given task (Anikweze 2005). Thus, 

there are two types of criterion validity depending on the time interval between the predictor and 

the criterion (concurrent and predictive procedures). The other technique is through construct 

validation. It is the most valuable and most difficult measure of validity. Basically, it measures how 

practically the scale or measurement instrument is meaningful as predicted by theory (Sidhu 2012). 

Construct validity is defined by Anastasi and Urbina (2012) as the extent to which an instrument or 

test may be said to accurately measure a theoretical non-observable trait. Thus, it is convergent 

when highly correlated with test that measure similar constructs while divergent when low 

correlation is achieved with test that measure unrelated constructs (Mehrens & Lehmann 1991). 

Reliability is another important aspect of validation in which the extent to which a questionnaire, 

test, observation or any measurement instrument produce or yield the same results on repeated 

trials is determined. It is referred to as the consistency, stability, dependability or repeatability of 

scores obtained by the same persons when reexamined with the same test on different occasions, 

or with different sets of equivalent items (Anastasi & Urbina 2012; Creswell 2012). Hence, there are 

several methods of establishing reliability of test instrument as follows: 

Test retest reliability provides an indication of stability over time through administering the same 

measurement instrument such as questionnaire to the same individuals under the same conditions 

after some period of time (Anastasi & Urbina 2012; Kubiszyn & Borich 2013; Sidhu 2012). Another 

method is Parallel-form method (equivalency measure) which involves administering two 

equivalent forms of the test to same group on two separate occasions (Anastasi & Urbina 2012). 

Thus, two equivalent testing instruments are developed and administered in succession; then the 

two sets of scores obtained are correlated to get the coefficient of equivalence. 

Other method includes split-half reliability based on the equivalence of performance of the testees 

over each half of the test mostly achieved through assigning each item to one half or the other 
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(Kubiszyn & Borich 2013). Then, the total scores on each half is determined and the correlation 

between both halves is computed to establish the coefficient of correlation. Lastly, the internal 

consistency concerns with the extent to which items on the test or measurement instruments are 

homogeneous. DeVellis (2003) explained that internal consistency is achieved through examining 

the interrelatedness of scores across and among items within an instrument with only one 

administration. Kuder–Richardson formulae KR 20, 21 are techniques used to estimate the internal 

consistency of test items scored dichotomously (Kubiszyn & Borich 2013; Mehrens & Lehmann 

1991). Summarily, validity is the degree to which an instrument is measuring what it is supposed to 

measure, and the extent to which the conclusions or interpretations derived from the results are 

well-grounded or justified. Reliability on the other hand indicates the consistency between two 

measures of the same instrument. Hence, an instrument may be highly reliable even though not 

valid; however a highly valid instrument is usually reliable.  

Test Construction Competence involves theoretical and practical skills that teacher or test 

constructor adapt to accomplish testing. However, it is an art that only few people seem to master 

(Nunnally & Bernstein 1994; Osadebe 2001). The competences are the skills needed to develop 

appropriate item format that measures the instructional objectives most directly and efficiently as 

stipulated by experts. According to Chidolue in (Agu, Onyekuba & Anyichie 2013) the competences 

for classroom test construction should include;  

…determining the purpose of each testing exercise; stating specific objectives; 

content outline; preparing item construction; choosing appropriate item 

formats; constructing clear, precise and unambiguous items; constructing items 

that focus varying experiences; considering appropriate difficulty and 

discriminative indices; developing marking guide; performing item analysis; 

developing tests that are economical in time and money; giving clear directions 

on how the test should be administered; reviewing the test in order to correct 

any errors made during item construction...(p. 36)  

 

However, the quality of the teacher-made tests is affected by the qualification and the experience 

of the teacher. For them to function effectively, teachers should possess and apply requisite skills 

in constructing good items for class assessment (Ololube 2006).  

In their unrelenting attempts, several researchers employed different approaches to produce 

instruments for measuring secondary school teachers’ competences in educational testing. Some 

of these instruments were often designed in self-report response formats obsessed by 

participant’s bias, social desirability and subjectivity. The problem of the present study therefore, 

was to develop and validate a test instrument called Test Construction Competence Scale (TCCS). 

The idea was conceived due to paucity of ready-made instruments specifically developed for 

measuring secondary school teachers’ knowledge on test construction in Bauchi state. Thus, the 

present work was aimed to fill the existing gap.  

 

Objectives of the study 

Specifically, the study was set to determine the:  
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1. Validity of the Test Construction Competence Scale (TCCS) 

2. Reliability of TCCS in terms of Internal Consistency and Stability.  

3. Difficulty level, Discrimination power and Distracter Effectiveness of TCCS items. 

 

Research Questions  

The following research questions were formulated to guide the study: 

1. What are the convergent and discriminant validities of the TCCS? 

2. What are the reliability coefficients of TCCS in terms of stability and internal consistency? 

3. What is the difficulty level, discrimination index and distracter effectiveness of TCCS? 

 

Method 

The study was an instrumentation design aimed at developing and validating an instrument for 

measuring secondary school teachers’ knowledge of test construction in Bauchi state, Nigeria. Gay, 

Mills and Airasian (2012) held that instrumentation is carried out when introducing new procedures 

or instruments for educational practices. The research was carried out in Katagum Zone Bauchi 

state. The targeted population of the study comprised of 635 teachers from sixty (60) public 

secondary schools in which 491 are males and 144 females (Katagum Zonal Education Office, 2021). 

One secondary school in each Local Government Areas that make up the education zone  Gamawa, 

Giade, Itas-Gadau, Jama’are, Katagum, Shira and Zaki using multistage sampling technique. 

Multistage sampling is suitable when a given population is fragmented into clusters (Gay et al. 

2012). Thus, 224 teachers were drawn from seven secondary schools as sample size (Research 

Advisors, 2006). A total number of (48) were selected from Government Comprehensive Day 

Secondary School (GCDSS) Azare in Katagum local government, twenty-six (26) teachers from 

Government Day Secondary School (GDSS) Gadau from Itas/Gadau local Government, Government 

Science Secondary School Gamawa (GSSS) in Gamawa local Government fourty-one (41) teachers, 

Government Girls Secondary School (GGSS) Yana in Shira Local Government thirty-nine (39), 

Government Day Secondary School (GDSS) Zabi in Giade Local Government seventeen (17), 

Government Day Secondary School (GDSS) Katagum in Zaki Local Government nineteen (19) and 

Government Arabic College (GAC) Jama’are in Jama’are Local Government thirty-four (34) 

teachers. Thus 224 teachers participated in the study as the number is manageable. 

The instrument for data collection was ‘Test Construction Competence Scale (TCCS).’ The 

development was based on the procedures of tests construction identified by Anastasi and Urbina 

(2012) and Clark and Watson (1995) which include conceptualisation, item creation, assessing item 

relevance (face validation), assembling of test items and trial testing. The initial item pool consisted 

of fourty-four 44 multiple-choice items with four alternatives (A-D). According to Nunnally and 

Bernstein (1994) “the number of items should be twice the number required in the final test”. 

Multiple-choice items are effective for teacher competency tests (Mehrens & Lehmann 1991). 

Therefore, basic rules of constructing multiple-choice items which include appropriate wording, 

preciseness and relevancy, the suitability of instructions, display format were observed. Others are 

avoiding double-barreled questions as well as avoiding alternatives “none of the above” and “all 

of the above” (Clark & Watson 1995; DeVellis 2003). 
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To establish face validity the instrument was given to four experts and were asked to judge the 

clarity of wording and the appropriateness of each item and its relevance to the construct under 

consideration. They also reviewed the items for readability, logical sequencing, keeping language 

neutral and non-leading, ask question at a time, and not under-estimate the knowledge of the 

respondents. This was to verify that the items were substantially appropriate to the ability level of 

the target respondents. Their feedback was used for further refinement of the scale. 

The pilot study was carried out thirty (30) teachers at Government Girls’ Secondary School 

Hardawa in Central Education Zone of Bauchi State (a location outside the research area). 

According to Gay et al. (2012) pilot study should be conducted to determine the psychometric and 

statistical adequacy of the instrument. The result obtained from the pilot study was analysed 

statistically, leading to the establishment of the difficulty index, discrimination power and 

distracter effectiveness for each item. Based on the analysis and the recommendations offered by 

the pilot sample, some changes were noted and some items were improved and others removed 

before been used for subsequent administration. The twenty-two items that survived the pilot 

study are items number 2, 4, 5, 6, 8, 9, 10, 11, 13, 15, 17, 18, 19, 20, 21, 22, 23, 24, 25, 27, 28, and 29. The 

excluded items did not meet the ID criteria of 0.35 to 0.85 while some were too difficult i.e., less 

than 0.30 and/or were too easy i.e., above .80. Moreover, others did not meet the criteria that an 

answer alternative had to be selected by at least 5% of the respondents as the correct answer. 

Hence, twenty-two items were found with required ID, D and effective distracters. The table below 

displays the items of the test as follows: 

 

Table 1: Examples of TCCS items constructed with four answer alternatives (A, B, C, and D) 

Instruction: Please you are requested to answer the following questions. Time: 50 minutes 

1. What is the first step in constructing a teacher-made test? 

A. Decide on test length 

B. Prepare a table of specifications. 

C. Identify the intended learning outcomes 

D. Select the item types to use 

2. The planning stage of teacher-made test involves the following EXCEPT 

A. Determining the purpose of the test 

B. Conducting pilot testing. 

C. Consider the administration procedure 

D. The use of test results 

3. Construction of teacher-made tests can be improved through the following EXCEPT 

A. Pilot the test questions on some students to see how well each item performs. 

B. Panel the test questions through consultation with other teachers 

C. Modify the test questions based on the information received during pilot study. 

D. Have all of students undertake the test twice and compare their scores. 

4. The best way to construct a qualitative teacher-made test questions is through  

A. Thorough revision 

B. Careful planning 
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C. Editing 

D. Trial testing 

5. Which one of the following is the main purpose of constructing teacher-made tests?  

A. Measuring students’ interest in the lesson 

B. Assessing the students’ attitudes toward the teacher 

C. Testing students’ readiness in the test. 

D. Assessing students’ mastery of specific contents taught in class. 

6. Which of the following is recommended to construct effective test questions? 

A. Writing objective questions only 

B. Adding extra questions 

C. Writing essay questions only 

D. Writing clear questions 

7. Designing Table of specification helps the teacher or test constructor to  

A. Organize teaching materials 

B. Optimise teaching 

C. Adequately sampled the instructional objectives 

D. Detect unfair test items 

8. When assembling test questions the teacher must consider the following EXCEPT 

A. Spacing the questions 

B. All items should be numbered consecutively. 

C. Proof read the questions by colleague 

D. The scoring method 

9. Which of these skills would likely increase the validity of teacher-made tests? 

A. Use a blueprint to develop the test questions. 

B. Change the test format to true-false questions. 

C. Add more questions l on the test. 

D. Add more easy questions. 

10. Which of the following procedure is NOT applicable to Teacher-made test? 

A. Proper tutoring before testing  

B. Pilot testing 

C. Timing the testing session. 

D. Good sitting arrangement. 

11. The following skills helps improve the reliability of teacher-made tests EXCEPT 

A. Writing questions clearly 

B. Assisting weaker testee 

C. Objective scoring 

D. Giving clear instruction to testees 

12. Which of the following skill is unnecessary in constructing teacher-made test? 

A. Questions should be very easy to the test-takers. 

B. A question must have one correct answer 

C. Questions should be written in advance to allow for review and edition 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
AUGUST, 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJASDR 

AFRICAN SUSTAINABLE DEV. RESEARCH VOL.10 

214 
ISSN: 2067-4112 

D. Questions should be written in clear language. 

13. Which of the following is most considered in writing teacher-made test questions? 

A. The number pupils to be tested. 

B. The age of the pupils. 

C. The purpose of the test. 

D. The weather of the day. 

14. Which skill is required to ensure enough content validity of teacher-made tests? 

A. Listing the major course or unit objectives 

B. Defining each objective in term of student behaviour 

C. Preparing table of specification 

D. Writing very simple questions. 

15. One of the following skills is inappropriate in assembling test questions 

A. Arranging test questions according to difficulty 

B. Placing each diagram above the stem 

C. Placing correct alternative randomly 

D. Making the incorrect option to be shorter than the correct option 

16. Any characteristics of test question that distracts the examinee from the major point  

A.  Reduces the reliability of the test 

B.  Increases the effectiveness of that question 

C.  Adds the validity of the question 

D.  Accuracy of the test. 

17. What is the most important concern in choosing the type of questions to construct? 

A. The ease of scoring. 

B. The accuracy of judging whether or not instructional objectives were attained. 

C. The ease of preparing the test. 

D. The approval of the school administration 

18. The process of analysing the suitability of question include the following EXCEPT 

A. Difficulty index. 

B. Discrimination index. 

C. Distracter analysis. 

D. Differential power. 

19. A qualitative distracter in Multiple-choice test is the one capable to attract 

A. Higher achievers 

B. Top achievers  

C. Low achievers 

D. Middle achievers 

20. When teacher-made test scores are said to be reliability, this means that 

A. Student’s scores can be used for educational decisions. 

B. Student would get a similar score on each retest. 

C. The test score is a more valid measure than teacher judgments. 

D. The scores accurately reflect the content taught. 
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21. To improve the quality of questions, colleagues or head-teacher should review the  

A. Students’ pieces of work. 

B. Teaching techniques. 

C. Testing activities. 

D. Appropriateness of the language. 

22. The following are the stages of constructing Teacher-made test EXCEPT 

A. Item writing stage 

B. Analysis stage 

C. Discussion stage 

D. Planning stage 

 

The calculated difficulty index, the discrimination index and the proportion of distracter selection 

(distracter effectiveness) obtained during the pilot study is presented in the table below as follows. 

Table 1: The item difficulty, discrimination indices and distribution answer to options of the 

preliminary TCCS   

Item No.        IDI  DI  Distribution of answer to alternatives        Remark 

       (A %)          (B %)       (C %) (D %) 

1. .86  .29       0      0        86*     14.3 Bad 

2. .75     .50      10.7      75*        7.1 7.1               Good 

3. .18  .36     17.9*      17.9        25 39.2 Bad 

4. .46  .50     17.9      21.4        14.3 46* Good 

5. .64  .71     10.7      71*        7.14 17.9 Good 

6. .61  .79     61*      21.4        7.14 10.7 Good 

7. .46  .50     32.1*      14.3        32.1 21.4 Good 

8. .75  .50     10.7       75*        3.6 10.7 Good 

9. .61  .79     61*       21.4        7.1 10.7 Good 

10. .61  .79     61*       14.3            17.9 7.1 Good 

11. .54  .71     21.4       54*        10.7 14.3            Good 

12. .61  .21     25       0        14.3 61* Bad 

13. .64  .71     7.1      21.4        64* 7.1 Good 

14. 1.00  .00        0      0        100*    0 Bad 

15. .75  .50     7.1      75*          7.1 10.7 Good 

16. .86  .29     86*     4.3        0     0 Bad 

17. .57  .86     17.9     14.3               10.7 57.1*          Good 

18. .54  .93      7.1      25          54* 14.3            Good 

19. .50  1.00      17.9      50*        10.7 21.4 Good 

20. .50  1.00      28.6       10.7        50* 10.7 Good 

21. .75  .50      7.1      10.7        75* 7.1 Good 

22. .36  .71      14.3       25        36* 25 Good 

23. .54  .50      17.9       17.9        10.7 54* Good 

24. .54  .50      17.9       17.9        10.7 54* Good 
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25. .46  .93       28.6         46*        17.9 7.1 Good 

26. .57  .29       28.6        14.3             0 57.1* Bad 

27. .71  .86       7.1       14.3            7.14 71*             Good 

28. .50  .86       17.9        14.3            14.3 50* Good 

29. .64  .14       14.3         64*        7.1 7.1 Bad 

 

Note: Values in bold print: item did not meet specific item analysis criteria: 

* = Keyed alternative    ID = Item difficulty index: 0.35 to 0.85. 

D = Discrimination index: > 30.  Distribution of answer to alternatives: >5.0% 

 

Finally, twenty-two items survived the preliminary analysis which were then thoroughly revised 

and administered to 224 teachers from the seven selected secondary schools. With the help of a 

research assistant, the TCCS, TCSI and KDFT scales were administered simultaneously. The 

allocated time for the test session was 50 minutes and the same procedure was observed in all the 

schools visited for the study. The completed scripts were scored, sorted, recorded and analysed to 

establish the validity of the instrument through convergent and divergent procedures using 

Pearson Product Moment Correlation (PPMC) statistical tool. While the item-level information was 

determined by analyses of item facility/difficulty index (DI), the discrimination powers (D) and the 

distracter effectiveness. The stability was determined through retest using PPMC while the internal 

consistency was computed using Kuder Richardson (K-R 20) formula. 

 

Results and Discussion  

Research Question One: What is the convergent validity of the Test Construction Competence 

Scale TCCS? 

To find out the convergent validity the TCCS instrument and Test Construction Skill Inventory 

(TCSI) were administered concurrently. The scores obtained by each respondent were analysed 

and subjected to correlation statistics using Pearson Product Moment Correlation (PPMC). The 

correlation between the scales was 0.70. The table below depicts the summary of the findings. 

 

Table 2: Summary of Convergent validity coefficient of TCCS 

 Scale       No. of Items Scores  Mean          Correlation coefficient 

 TCCS          22  2348            10.42         .99 

       TCSI      25  2796  12.48   

  

 

The table above shows the sum scores obtained by the respondents in the two measures of TCCS 

and the TCSI. The total score on the TCCS instrument was 2348 and the total scores on TCSI was 

2796. The correlation between the two scales was computed using PPCM formula and the result 

was .99 which was very strong. Hence, the TCCS and TCSI scales measures of similar conceptual 

traits i.e., the knowledge of test construction and test construction skills respectively.  
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Research Question Two: What is the discriminant validity of TCCS? 

The total scores on TCCS were correlated with that of ‘Knowledge on Dietary Fat Test (KDFT)’ scale 

developed by Venter in 2008 to determine the knowledge on dietary fat of higher-educated young 

adults in South Africa. The scales – TCCS and KDFT were assumed conceptually unrelated and thus, 

were administered concurrently to determine the discriminant validity. The table below depicts 

the summary of the result. 

 

Table 3: Summary of Discriminant validity coefficient of TCCS 

Scale  No. of Items      Scores Mean         Correlation Coefficient 

 TCCS        22        2348  10.48   .26  

 KDFT        25        1294   5.78     

 

The above table indicates the scores of all respondents on the TCCS and KDFT as 2348 and 1294 

respectively. Using Pearson Product Moment Correlation (PPMC) the result showed weak 

correlation of 0.26. Hence, the two scales were conceptually unrelated. 

Research Question Three: What is the stability of the TCCS instrument? 

In this determining the stability of the developed instrument, 224 teachers were tested and 

retested within the period of two weeks. During the retest visit, the number of available teachers 

that retook the test was 222 teachers. The identification numbers used in the first administration 

were made to represent each testee in the second administration. The total scores obtained from 

the first test session were 2348 and the computed mean score was 10.48. While the total scores of 

retest was 2415 and the mean was 10.88. Using PPCM statistics, the computed correlation between 

the first and second administrations yielded high positive coefficient of 0.91.  

 

Table 4: Summary of the Test-Retest for the TCCS Instrument 

Test Session     No. of testees No. of items       Score Mean       R 

First Test        224  22        2348  10.48             .99  

Retest         222  22        2415  10.88  .91 

 

The analysis in table above indicated a substantial correlation between the previous and the 

subsequent administration (retest). Hence, it was concluded that the developed instrument is 

consistent and stable whenever tested and retested.  

 

Research Question Four: What is the internal consistency reliability of the TCCS? 

The TCCS scale was subjected to a test of internal consistency using Kuder-Richardson formula K-

R 20. The computed coefficient of internal consistency among the items of the scale was 0.77. The 

table below showed the summary: 
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Table 5: TCCS Estimate of Reliability Using Kuder-Richardson (KR – 20) 

No. of Teachers No. of items   ∑PQ   Mean  SD    SD2             KR-20 

224       22                5.17    10.48 4.41    19.43 .77 

 

Research Question Five: What is the difficulty level of TCCS items? 

The final version of TCCS was reproduced and administered to 224 secondary school teachers. The 

scripts were marked and rank-ordered from upper to the lowest. Twenty-seven percent 27% of the 

scripts from the upper (n = 60) and the lower criterion group (n = 60) were sorted. Hence total of 

120 scripts were analysed and the result showed 0.53 as the average difficult index. Items 

considered difficult were three (item 2, 5 and 22) similarly items considered moderately difficult 

were (item 9, 3, 4, 17, 1, 6 and 11), average items were six (item 10, 15, 18, 14 19 and 21). In addition 

six (6) items were of moderate easy (item 12, 4, 16, 20, 8 and 13) and lastly item seven (7) was 

considered easy. The table below represents the summary of the information.  

 

Table 6: Distribution of Item difficulty Index of the final TCCS 

Category  Items   Difficulty Index  Average 

Difficult   Item 2   0.36         .53  

   Item 5   0.36      

   Item 22   0.36                            

Moderate Difficult Item 9   0.42                                            

  Item 3    0.43     

  item 4    0.46     

  Item 17    0.47     

  Item 1    0.48     

  Item 6    0.49     

  Item11    0.49                          

Average  Item 10    0.51     

  Item 15    0.54                                                       

  Item 18    0.55     

  Item 14    0.57      

  Item 19    0.58                         

Moderate Easy Item 12    0.60     

  Item 4    0.61          

  Item 16    0.61     

  Item 20    0.61     

  Item 8    0.63     

  Item 13    0.64                   

Easy  Item 7    0.76               
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The above table shows that, the item difficulty index ranged from 0.36 to 0.76 in which the average 

was 0.53. This showed that, the instrument consists of both the easy and difficult items which add 

to its suitability to the target population                                                 

 

Research Question Six: What is the item discrimination index of TCCS?   

The scores were summed to determine the discrimination power of each item on the scale. The 

results showed that all the 22 items were satisfactory having power to distinguish between the 

respondents who are informed and the uninformed. The average discrimination index was 0.58 

which indicated that TCCS items were functional. The table below depicts the items and their 

respective discrimination index as well as the average discrimination index as follows.  

 

Table 7: Distribution of Item discrimination Index of the TCCS 

   Item number  Discrimination Index    Average 

Item 1   0.63       .58 

 Item 2   0.40      

 Item 3   0.73      

 Item 4   0.65      

 Item 5   0.52      

 Item 6   0.48      

 Item 7   0.85      

 Item 8   0.42      

 Item 9   0.75      

 Item 10   0.65       

 Item 11   0.65       

 Item 12   0.46       

 Item 13   0.52       

 Item 14   0.73       

 Item 15   0.58       

 Item 16   0.90       

 Item 17   0.40       

 Item 18   0.35       

 Item 19   0.50       

 Item 20   0.35        

 Item 21   0.73       

 Item 22   0.40                          

 

The table above showed the discrimination power of the 22 items on the TCCS ranged from 0.40 

to 0.90 with the average discrimination power of 0.58. This implies that all the items are ideal to 

discriminate the teachers of varied ability level.  
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Research Question Seven: What is the effectiveness of distracter indices of TCCS?  

The effectiveness of distracters of each item was that it should attract at least five percent of the 

respondents. Therefore, all the distracters were functional and effective as they ranged from 5% to 

29.2%. The table below presents the item, the key answer and the percentage of respondents who 

select each alternative: 

 

Table 8: Distribution of Key answer and the Responses to alternatives 

Item Number Key       Proportion of Distracter Effectiveness   

    (A)  (B)  (C)  (D) 

Item 1  C  29.2  11.5  47.9  11.5 

Item 2  B  20.8  36.5  26.0  16.7 

Item 3  B  20.8  42.7  19.8  16.7 

Item 4  B  14.6  61.5  13.5  10.4 

Item 5  D  15.6  33.3  14.6  36.5 

Item 6  D  14.6  26.0  10.4  49.0 

Item 7  A  76.0  9.4  8.3  6.3 

Item 8  A  62.5  11.5  8.3  17.7 

Item 9  B  17.7  41.7  22.9  17.7 

Item 10  C  31.3  10.4  51.0  7.3 

Item 11  C  18.8  18.8  49.0  13.5 

Item 12  B  15.6  60.4  13.5  10.4 

Item 13  A  63.5  19.8  10.4  6.3 

Item 14  D  19.8  7.3  15.6  57.3 

Item 15  C  12.5  15.6  54.2  17.7 

Item 16  B  24.0  61.5  8.3  6.3 

Item 17  D  6.3  29.2  17.7  46.9 

Item 18  C  26.0  7.3  55.2  11.5 

Item 19  B  18.8  58.3  10.4  12.5 

Item 20  D  17.7  9.4  11.5  61.5 

Item 21  D  19.8  7.3  15.6  57.3 

Item 22  B  20.8  36.5  26.0  16.7  

 

The above table showed that, all the distracters were effective to attract at least 6.3% of the 

respondents. This agreed with Nunnally’s claim that an incorrect option must attract at least 5% of 

the respondents to be termed effective. Hence, all distracters in TCCS appeared functional. 

 

Major Findings 

The main objective of the study was to develop research instrument tagged ‘Test Construction 

Competence Scale (TCCS). The instrument contains 22 items structured in multiple-choice 

questions with four response options A-D. The following are major findings of the study: 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
AUGUST, 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJASDR 

AFRICAN SUSTAINABLE DEV. RESEARCH VOL.10 

221 
ISSN: 2067-4112 

a) The test-level information of the test was satisfactory with the mean score of 10.48; 19.4 

variance and standard deviation (SD) 4.41.  

b) The construct validity of TCCS is adequately convergent with the scores of Test Construction 

Skills Inventory (TCSI) at 0.99 using PPMC tool. 

c) The discriminant validity of the TCCS with ‘Knowledge on Dietary Fat Test (KDFT) was weak as 

evidenced by correlation of 0.26. 

d) The coefficient of stability of the TCCS was estimated at 0.91. 

e) The item-level information of the TCCS was satisfactory, as the difficulty/easiness of the 22 

items ranged from 0.36 to 0.76 with average difficulty index of 0.53. 

f) The discrimination power of the items ranged from 0.35 to 0.90 with average discrimination 

index of 0.58.  

g) Finally all the distracters were effective and functional as the least point of attraction was 6.3% 

of the respondents. 

 

Discussions  

Based on the findings of the study, the knowledge of test construction has been equated to test 

construction skills which were considered vital for classroom assessment practices. The 

development of the TCCS was attained by producing a 22-item scale with adequate psychometric 

properties. The scale has recorded high convergent validity when correlated with TCSI at 0.99, 

while also high divergent with KDFT scale at 0.26. Based on this, it was evident that, the concept 

of ‘knowledge of test construction’ and the ‘test construction skills’ were two similar theoretical 

constructs given that strong correlation was recorded for the two instruments. On the other hand, 

TCCS was dissimilar with the ‘Knowledge on Dietary Fat’ scale, and therefore theoretically 

unrelated. This was ascertained by the fact that, respondents with high scores on the TCCS were 

weaker on the KDFT instrument thus; the testees were lacking the later construct.  

 

 

Conclusion 

The findings of this study show that TCCS test was valid and reliable for the assessment of 

secondary school teachers’ knowledge of test construction. Therefore, the product of the study 

could be effectively used by the education authorities and proprietors to determine the knowledge 

of test construction among their employees. This would form the basis for designing and 

approving in-service training to help them meet the expectations. Teachers can also use the TCCS 

for self evaluation as well as a guide in constructing valid and reliable tests. The TCCS could also be 

used in the recruitment of new staff and retention of those already in the service. Finally, the TCCS 

could therefore be appropriately used by future researchers to determine the knowledge of 

secondary school teachers in Bauchi state and beyond. 
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