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Abstract

Effectiveness of options supplied to an objective test item is reflected by the number of examinees selecting them. West African Examinations Council (WAEC), National Examinations Council (NECO) and National Business and Technical Examinations Board (NABTEB) conduct Senior School Certificate Examinations (SSCE) and its equivalents for the certification of school based and private candidates while the Joint Admissions and Matriculation Board (JAMB) conducts the Universities and Tertiary Institutions’ Matriculation Examination (UTME) for selection and placement of candidates into tertiary institutions across Nigeria.  Although examination bodies ensure the functionality of items used by them, it has become necessary for researchers in psychometrics to carry out confirmatory tests to determine the extent to which options supplied in certification and placement tests are functioning.  This pilot study was therefore designed to determine the functionality of options in the 2015 SSCE English Language multiple choice test items used by two examination bodies in Nigeria – WAEC and NECO. A total of nine hundred and sixty final year senior secondary school students presented for school certificate examinations in 2017 were sampled across the country.  Item analysis statistics revealing percentage of examinees selecting each option to multiple choice items were computed.  It was found that all options supplied by WAEC to 2015 SSCE English Language were either fairly or highly functional while 4.4% of those supplied by NECO were not functional. WAEC had larger proportion of highly functional options compared with NECO. Presence of nonfunctional options implies that sufficient attention has not been given to careful supply of options during the test development process. A need for further investigation was identified.  It was thus recommended that a countrywide study in all the subjects examined at the school certificate level by each of the examination bodies should be conducted. More attention should also be given to issues of quality of options supplied to test items before they are administered to improve public examinations used for selection and placement of candidates into tertiary institutions.  
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Introduction 

The use of Multiple Choice Tests (MCTs) has become prominent in the school system.  There’s no way learners will pass through the school system at any level that they will not write multiple choice tests.  MCTs feature prominently in teacher-made tests.  They, at the same time, play dominant roles in it.  Thus, such instructional decisions as selection, placement, promotion, effectiveness and success taken in the school system are outcomes of MCTs.  In a similar vein, examination bodies have found the use of MCTs inevitable and every subject has a dedicated objective test paper comprising only multiple-choice items.  Test experts and researchers also heavily depend on the use of MCTs for guiding decision taking, policies, and practices. The increasing reliance of the educational system on MCTs has necessitated further research to ensure they possess the qualities that make their use necessary and for achieving the goals for their use. 
MCTs play crucial roles in both internal teacher-made and external high stakes assessments which necessitate the use.  Among the many reasons for the use of MCTs may be the fact that they are seen to be objective in terms of development and scoring and thus offer the fairest opportunity to testees and testers to prove their competence and integrity respectively. Osunde (2009) asserted that MCTs are seen as most reliable because of their consistency in scoring and fairness to students. Wide coverage of curriculum contents and objectives of instruction is achievable with the use of MCTs.  Brane (2013) affirmed that the MCT has the potential advantages of versatility, reliability and validity. Items on MCTs could also be scored rapidly, providing quick feedback to students and efficient when assessing large number of students over broad subject contents.  Lawal (2001) and Kolawole (2007) posited that MCTs are useful in assessing learners’ mastery of specific facts, concepts, terms, laws and principles.  However, one major drawback in using MCTs is that constructing good multiple-choice items requires plenty of time for writing, review, and revision.  The use of MCTs in certain educational fields is sometimes contested due to some of the negative aspects whether actual or perceived but the format remains popular due to its reliability, utility and cost effectiveness (Steven, 2004). 


The structure of an MCT item consists of a problem which is known as the stem, followed by suggested solutions, referred to as options. The options consist of one correct or best alternative called key, which is the answer, and other incorrect or inferior alternatives, known as distractors (Owolabi, 2009; Onuka 2009). Distractors are the multiple-choice response options that are not correct. Their functionality resides in the fact that they are plausible but incorrect. Functionality of options is enhanced because they are developed based upon examinees’ common misconceptions, wrong assumptions or miscalculations. Consequently, options functionality is the extent at which distractors of multiple choice item perform the role of drawing the attention of examinees with poor reasoning as expected by test developers. In other words, it is the rate at which the incorrect options serve as distractors by being attractive to examinees who do not have the knowledge or skills for getting the answer. Non-functioning options are therefore those distractors that are selected by a small proportion of examinees. For any options to serve as a good distractor, it should have no connection or direct relationship with the answer, and neither does it serve as a clue to it (Abdulghani, Ahmad, Ponnampernona, Khalil & Aldrees, 2014).
The usefulness of MCTs in achieving objectives of testing is a function of the quality rather than quantity of its options. The effectiveness of options is judged by how plausible or functional the distractors are. A distractor is considered as effective if at least 5% of the testees select it (Rodriquez, 2005; Olatunji, 2007; Tarrant, Ware & Mohammed, 2009; Theordorsson, Shafil, Wardy, Khan, Mahrezi & Shafaee, 2010).  Distractor analysis is the frequency of selection of each option different from the key. The higher the frequency of selection of an option different from the key, especially by testees in the lower group in relation to the total number of the examinees in the high and low groups, the higher its degree of functionality as a distractor (Alonge, 2004).  A good distractor should be chosen by more examinees in the lower group. If otherwise, that particular distractor should be scrutinized, revised or discarded.  
Experts in psychometrics have suggested that three to five options should be written for each MCT item (Grier, 1975; Rodriguez, 2005; Olatunji, 2007).  The analysis of options functionality by Tarrant, Ware and Mohammed (2009) revealed that only 13.8% of all items used in their study had up to three functioning distractors while more than 70% had only one or two functioning distractors. The low proportion of items with up to three functioning distractors was not altogether surprising given that all tests were generated by in-house teaching faculty, many of who have minimal training in item writing. While this may happen with teacher-made tests investigated by Tarrant, Ware and Mohammed (2009), there is a greater need to obtain empirical evidence to determine whether options in items on standardized tests function better. 
Attempts have been made by psychometrists to determine the most appropriate number of options.  Rodriguez, Kettler, and Elliott (2014) carried out a quasi-experimental study to determine the effect of test modifications on distractor functioning. The researchers removed the weakest of three distractors from 39 items in each of reading and mathematics. It was found that the functionality of distractors was neither systematically improved nor weakened by the modifications. It was however found that more than 70% of the distractors had increased discrimination power.  MCTs with four options were not found to have more functional options than those with three.     

Most examination bodies feature tests with items having four or five options.  The West African Examinations Council (WAEC) supplies four options to their SSCE test items while National Examinations Council (NECO) supplies five options.  The study by Haladyna and Downing (1989) revealed that approximately two-third of all four-option items they reviewed across subjects had only one or two functioning distractors and none of the five-option items had four functioning distractors. It is often difficult for test developers to provide three or more equally plausible distractors. 
Though it seems attractive to develop MCTs with fewer options, contrariwise, Ramons and Stern (1993) observed that developing tests with 4- or 5- option formats make it very difficult for examinees to guess the answer correctly. Olatunji (2007) found that WAEC’s 4-options in Economics had 82% functioning options while NECO’s 5-options had 56.7%.  Also, Olutola, Owolabi and Daramola (2015) found that WAEC’s 4-Options in Biology had 95% functioning options while NECO’s 5-options had 93% functionality in the same subject. There is need to study whether the situation is the same with other core subjects, particularly English Language which is not only the medium of instruction but should compulsorily offered and passed for admission into any higher educational institution in Nigeria and most parts of the world. 
The purpose of this pilot study therefore is to determine the extent to which options in the SSCE 2015 English Language MCT by WAEC and NECO were functional.  The following research questions were therefore addressed:

i. What are the functionality levels of the options supplied by WAEC in the 2015 SSCE English Language MCT?

ii. What are the functionality levels of the options supplied by NECO in the 2015 SSCE English Language MCT?

iii.   What are the levels of functionality of options supplied by WAEC compared with NECO in the 2015 SSCE English Language MCT?

This hypothesis was also tested:

HO: Functionality of options used in 2015 SSCE English Language is independent of number of options used by examination bodies.

H1: Functionality of options used in 2015 SSCE English Language is associated with number of options used examination bodies. 
Methodology
The survey design was adopted with a deliberate focus on English Language MCTs.  The population for the study was final year senior secondary school students writing the SSCE in Nigeria.  This group was deliberately chosen because it had gone through preparation for SSCE by the various senior secondary schools.  The target population for the pilot study were senior secondary school students in Lagos State and Federal Capital Territory, Abuja. These two locations were considered to be the base of students from the entire country. Lagos had played the role of capital city for Nigeria from the colonial days and for more than three decades after independence and is still the commercial and industrial capital of the country, while Abuja had been the capital city of the Federal Republic of Nigeria for more than three decades.  The large conglomeration of citizens from all the States and regions constituting the Federal Republic of Nigeria makes the two locations suitable representative of the populace. A sample of 16 students drawn from each of Arts, Science and Commercial classes was randomly selected from each sampled senior secondary school. From each location 240 students were selected to take the WAEC version of the 2015 SSCE English Language and since the same number also took the NECO equivalent, a total of 480 final year students took part in the study from each location.  Therefore, a total of 960 testees took the tests from Lagos and Abuja.  Forty-eight students were sampled from each of the ten schools representing Lagos and Abuja participated in the study. The instruments for the study were the WAEC and NECO standardized SSCE English Language MCTs used in 2015 and these were administered on the candidates who had finished writing the 2017 WAEC SSCE during the period they were getting ready for NECO SSCE. Percentage and chi-square were used for data analysis.
Results and Discussion
Research Questions:
i. What are the functionality levels of the options supplied by WAEC in the 2015 SSCE English Language MCT?

The percentage of testees selecting each of the 320 options was obtained and those attracting less than 5% of the total were regarded as not functional.  The options attracting from 5% to 15% of the testees were classified as fairly functional while all those attracting more than 15% of the testees were regarded as highly functional.

  Table 1: Functionality of 2015 WAEC SSCE English Language
	Levels
	Number of options 
	Percentage 

	Not Functional 
	0
	0

	Fairly Functional
	41
	12.8

	Highly Functional
	279
	87.2

	Total 
	320
	100.0


From the results on Table 1, there was no non-functioning option supplied by WAEC in the 2015 SSCE English Language MCT.  Only 41(12.8%) of the 320 options functioned fairly well while the remining 279(87.2%) were highly functional.  It implies that the four options supplied for the English Language MCTs to the SSCE 2015 items were good.  This supports the suggestion that distracters tend to function better when they are fewer and that it makes it possible for test developers to supply quality options.  This here finding partly agrees with those of Olatunji (2007) and Olutola, Owolabi and Daramola (2015) who investigated options functionality of Economics and Biology SSCE conducted by the same examination bodies, WAEC and NECO, used in the present study. They found out that WAEC 4-options in Economics and Biology respectively had 82% and 95% functional option. Though the findings were on different subjects conducted by the same examination bodies, it is an indication that irrespective of the subject, 4-options MCTs tend function well. This corroborates the findings of Olatunji and Owolabi (2009) that performance of students in 4-options MCTs tends to be better than in those with five options. 
Findings by Tarrant, Ware and Mohammed (2009) which revealed that over 70% of the items studied by them had only one or two functioning distractors is however different from findings of the current study. The high proportion of highly functioning options observed in the 2015 SSCE English Language MCTs is indicative of care exercised during the test development process.   WAEC has over the years improved the quality of options supplied to items used in examining their candidates and this may be indicative of the knowledge and experience of its examiners, as well as efficiency of the test development and validation procedures. 

ii. What are the functionality levels of the options supplied by NECO in the 2015 SSCE English Language MCT?

The same procedure adopted for summarizing data to answer the first research question was also adopted for this research question.  The summary is presented on Table 2. 

Table 2: Functionality of 2015 NECO SSCE English Language

	Levels
	Number of options 
	Percentage 

	Not Functional 
	22
	4.4

	Fairly Functional
	210
	42.0

	Highly Functional
	268
	53.6

	Total 
	500
	100.0


The outcome on Table 2 revealed that 22(4.4%) of the options supplied to the 2015 SSCE English Language MCT were not functional, 210(42%) functioned fairly while the remaining 268(53.6%) functioned highly.  This finding agrees with that of Olatunji (2007) and Olutola, Owolabi and Daramola (2015) that NECO 5-option items in Economics and Biology had 56.7% and 93% functional options respectively. With 95.6% options functioning out of the 500 supplied by NECO, a high level of efficiency seems to have been attained. The problem with the remaining 4.4% however is the effect it has on the validity and reliability of the MCT as functionality of options promote these qualities.    

iii.   What are the levels of functionality of options supplied by WAEC compared with NECO in the 2015 SSCE English Language MCT?
To answer this research question, the frequency and percentage of options supplied to the WAEC SSCE 2015 English Language MCTs were compared with those of NECO as shown on Table 3. 

 Table 3: Comparison of the functionality of WAEC and NECO option
	Levels
	WAEC
	NECO

	
	Number of options 
	Percentage 
	Number of options 
	Percentage 

	Not Functional 
	0
	0
	22
	4.4

	Fairly Functional
	41
	12.8
	210
	42.0

	Highly Functional
	279
	87.2
	268
	53.6

	Total 
	320
	100.0
	500
	100.0


As shown on Table 3, WAEC supplied the larger percentage (87.2%) of highly functional options compared with NECO with 53.6%.  In the category of fairly functional options, NECO had 42% of its options while WAEC had 12.8%.  NECO had 4.4% of its options not functioning while WAEC had none in this category. Whenever distracters are weak, the question is rendered easy and as many of such as are supplied to an item, the greater the chance of answering the question right by majority of the testees (Owolabi, 2009; Onuka 2009).  Observation in this study implies that candidates were exposed to some items which could be easily answered. 
A closer look at the differences in the functionality of options, though in different subjects, shows and improvement.  Functionality of options used in the 2015 SSCE English Language as observed in this study differ from earlier findings by Olatunji (2007) that WAEC 4-options in Economics had 82% functional options while NECO 5-options had 56.7% and Olutola, Owolabi and Daramola (2015) showing 95% functioning options in WAEC’s 4-options in Biology and 93% in NECO’s 5-options. If examination bodies standardize the test development and their item refinement processes across the subjects, then what obtains in English Language may be assumed for the other subjects examined by them. The combination of fairly and highly functioning options in the 2015 WAEC SSCE English Language was100% while that of NECO was 95.6. 
Hypotheses Testing
This hypothesis was tested:
HO: Functionality of options used in 2015 SSCE English Language is independent of examination bodies.

H1: Functionality of options used in 2015 SSCE English Language is associated with examination bodies. 

  Table 3: Test of Significant difference

	Levels 
	WAEC 
	NECO 
	Total 

	Not Functional 
	0(8.59)
	22(0.59)
	22

	Fairly Functional
	41(12.55)
	210 (64.28)
	251

	Highly Functional
	279(186.11)
	268(178.78)
	547

	Total 
	320
	500
	820


Cal. X2 = 61.56
Calculated Chi Square = 61.56 which is higher than the Table Value = 5.99 at df = 2, the null hypothesis is rejected.  The alternative hypothesis that functionality of options used in the 2015 SSCE English Language is associated with examination bodies therefore stands.  Apparently, what seems to be source of the difference observed relate to the fact that the WAEC supplied more highly functioning items than NECO in their 2015 SSCE English Language MCTs.  Also, a fundamental difference is that while 4 options were supplied by WAEC, while 5-options were supplied by NECO.  In addition, there were 80 items in the WAEC paper while NECO used 100 items.  Reasoning along with researchers like Ramons and Stern (1993), supplying 4 or 5 options which make guessing difficult are also more demanding with respect to the time, intellect and skills of the test developer. However, it should be noted that quality of numbers of option rather than quantity could guide against guessing. This is not unconnected with the submission of Olatunji and Owolabi (2009) that the fewer the options the better the item difficulty and discrimination indices. Also, 4-options item has significant gains such as economy in terms of avoidance of time and money wastage both in test construction and administration, better content sampling and maximum item effectiveness. 
Conclusion

This study had shown that the quality of options supplied by both WAEC and NECO to SSCE English Language items is generally high.  This probe into what goes on behind the scene with respect to test development has pointed in the direction of acceptable validity and reliability of the standardized tests conducted by the sampled examination bodies.  None of the options supplied to the WAEC SSCE English Language MCT items was not functional.  It was further established that functionality of options is not independent of examination bodies.  The examination bodies tend to therefore exhibit peculiar levels of functionality of options used in their English Language MCTs. 
Recommendations

The following recommendations were made:

i. The examination bodies should strengthen the test development processes to maximise the supply and use of functional options to their MCTs in English Language and this should be extended to all other subjects.

ii. The use of fewer and more functional options should be considered especially by NECO in the development of MCTs in English Language.

iii. In order to ensure comparable standards for the examination bodies in Nigeria, there is need to have a regulatory body to look into the psychometric property focused in this study as well as others not included.
iii. There is need to expand the scope of this research by translating it from a pilot study to a countrywide survey.  

iv. The countrywide survey should cover all the subjects examined by the bodies with a confirmatory analysis of other relevant psychometric properties of these tests.

v. All the examination bodies in Nigeria should also be covered.  These include WAEC, NECO, NABTEB, and JAMB.

vi. This study is an ex post facto analysis.  Whereas this has its value, it is in the best interest of the examination bodies, candidates and the entire country to determine these qualities before the items are administered on candidates.
References

Abdulghani, H. M.; Ahmad, F.; Ponnampernona, G. G.; Khalil, M. S.; & Aldrees, A. (2014). The relationship between non-functioning distractors and item difficulty of multiple choice questions: A descriptive analysis. Journal of Health Specialties, 2 (4), 148-151.

Alonge, M. F. (2004). Measurement and Evaluation in Education and Psychology. Ado Ekiti: Adedayo Printing Nigeria Limited.

Brame, C., (2013) Writing good multiple-choice test questions. Retrieved [May 30, 2017] from https://cft.vanderbilt.edu/guides-sub-pages/writing-good-multiple-choice-test-questions/
Grier, J. B. (1975).  The Number of alternatives for optimum test reliability.  Journal of Education and Measurement.

Haladyna, T. M., Downing, S. M. (1989). A taxonomy of multiple-choice item-writing rules. Applied Measurement in Education., 2 (1): 37-50
Kolawole, E. B. (2007). A comparative analysis of psychometric properties of two Nigerian examining bodies for Senior Secondary Schools mathematics. Research Journal of Applied Sciences, 2 (8), 913-915. 
Lawal, A. (2001). Evaluation of Students’ Learning Outcomes I: Types and Uses of Tests. In I. O. Abimbola (Ed.) Fundamental Principles and Practice of Instruction. Ilorin: Belodan (Nig) Enterprises & Tunde Babs Printers.

Olatunji, D. S. (2007).  Effects of Number of Options on the psychometric properties of Senior School Certificate Multiple Choice papers in Economics.  Unpublished M. Ed. Dissertation, University of Ilorin, Ilorin
Olatunji, D. S. & Owolabi, H. O. (2009). Difficulty and discrimination of Senior School Certificate Economics objective test items with various option formats. Ilorin Journal of Education, 28, 50-64.
Olutola, A. T., Owolabi, H. O. & Daramola, D. S. (2015).  Analysis of functioning and non-functioning decoys in Multiple-choice Biology items.  FUDMA Journal of Science and Educational Research. 1, 

Onuka, A. (2009). Developing objective tests.  Workshop papers on Multiple Choice Test Item writing procedures for academic staff, University of Ilorin, Ilorin, Monday 4th 2009

Osunde, A. U. (2009).  Essay and Multiple Choice Tests: Bridging the Gap.  Workshop Papers on Multiple Choice Test Item Writing Procedures for Academic Staff, University of Ilorin, Ilorin, on Monday 4th 2009.  Pp. 14-24.
Owolabi, H. O. (2009). Characteristics of Multiple Choice Items.  Workshop papers on Multiple Choice Test Item writing procedures for academic staff, University of Ilorin, Ilorin, Monday 4th 2009

Ramons, R. L. & Stern, J. (1993). Item behaviour associated with changes in the number of alternatives in multiple choice item. Journal of Educational Measurement, 10.

Rodriguez, M. C. (2005). Three options are optimal for multiple-choice items: A meta-analysis of 80 years of research. Educational Measurement Issues and Practices, 24 (2): 3-13. 

Rodriguez, M.C., Kettler, R.J., & Elliott, S.N. (2014). Distractor functioning in modified items for test accessibility. Sage Open, 4(4), 1-10. 

Steven, M. D. (200).  Reliability: On the Reproducibility of Assessment Dafa.  Medical Education. 38 (9), 1006-1012.

Tarrant, M., Ware, J. and Mohammed, A. M. (2009). An assessment of functioning and non-functioning distractors in multiple-choice questions: A Descriptive Analysis.  BMC Medical Education.  DOI: 10.1186/1472-6920-9-40

Theodorsson, T., Shafil, K. E., Wardy, N. A., Khan, A., Mahrezi, A. A. & Shafaee, M. A. (2010).  Assessment of family doctor in Oman.  Getting the question right preliminary findings of a performance analysis of Multiple Choice Questions.  Internet Journal of Medical Education. 1 (1).
15

