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Abstract
The study was carried out to examine how an appropriate assessment technique can be used to promote and improve Junior Secondary School students’ interest in Agricultural / Home Economics by examining the unidimensionality of multiple-choice items in Pre-Vocational studies in Agricultural/Home Economics in the 2025 Basic Secondary School Examination. Six research questions and two hypotheses guide the study. The study used both a survey and correlational design; the population for the study was 75,622 junior secondary schools in the 2024/2025 academic session in Delta State. A two-stage multi-sampling was used to select the sample; a total of 300 students were selected. The instrument for the research is the Delta State 2025 Pre-Vocational Question for Basic Secondary School Certificate Examination. The validity and reliability were already established by the examination body. The instrument was administered to 300 students. Point-by-Point Biserial Correlation was used for data analysis at 0.05 level of significance. The findings revealed that 33(55%) out of the 60 items were unidimensional, while 27(45%) were multidimensional. Analysis of the hypothesis shows discrimination of the item for both gender and location, which will affect students’ interest in Agriculture and Home Economics. Conclusions were drawn, and recommendations were also made on how to arouse students’ interest in Agriculture that will help in the economic development of the nation and other developing countries.  
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Introduction
The agricultural sector is one of the economic backbones of the developed nations of the world. The teaching and assessment of students in agriculture at any level is a panacea for developing countries of the world.  This study, therefore, focuses on the unidimensionality of items of assessing students in pre-vocational studies at the Junior Secondary school level. 
The curriculum of pre-vocational studies in Nigerian Junior Secondary School are designed to equip the students with fundamental knowledge in Agricultural Science and Home Economics. The findings of Ayanwale et al. (2018) and Obafemi et al. (2024) revealed that the curricula for these subjects are designed to encourage self-reliance, skill acquisition, and early exposure to entrepreneurship. Irighweferhe (2022) noted that these subjects are mostly assessed using multiple-choice items at the Junior Secondary School level. In Nigeria, being a developing country, the agricultural sector provides job opportunities for the majority of the population, the sector also contributes to food security, poverty alleviation, and economic diversification (Ayanwale et al., 2020; Obafemi-Awolowo et al., 2024).     
Ogunleye & Ojediran (2017) and Obaruyi et al. (2024) noted in their findings that agricultural science education assists in building the competencies required for sustainable food production and rural transformation. Somtoo & Ikeanumba (2024) also pointed out that the agricultural sector helps to develop and strengthen economic resilience and supports industrial growth through the provision of raw materials for the industries 
Statement of Problem
Despite the contribution of agriculture to nation-building, research evidence has shown that there is a decline in interest among children and youth in agricultural-related subjects and careers. In the light of growing evidence of declining interest among children and youths in agriculture-related subjects and careers there is need to fashion out a uniform teaching and assessment techniques that will encourage junior secondary school students to develop and promote their interest in agricultural science and other related subjects. This has necessitated this study. Research conducted by Obaruyi et al. (2024) and Eze & Mbah (2020) shows that many students perceive agriculture as labour-intensive, less prestigious, and financially unattractive. Youths’ are also no longer ready to participate actively in agricultural activities. This has been linked to societal perceptions, parental influence, and limited exposure to modern agricultural innovations (Okeke, 2021; Yusuf & Afolabi, 2022). These negative ideas and perceptions have threatened long-term national food security and sustainable development goals (Adebayo, 2021).
Apart from student interest, studies have also revealed the quality of assessment instruments used in junior secondary school examinations. Multiple-choice questions (MCQs), though efficient and objective in scoring, they must also meet psychometric requirements to ensure validity and reliability (Ayanwale et al., 2018). One of the four basic assumptions of item response theory is the unidimensionality assumption. This assumption states that test items should be designed in such a way that only one subject matter is being measured without the interference of another subject matter.  Irighweferhe (2022) defined unidimensionality as the ability of a test item to measure a single attribute, construct or skill at a time. He explained that when constructing a test, the test item should only measure a single trait.
Somtoo & Ikeanumba (2024) and Obafemi-Awolowo et al. (2024) opined that test items that violate this assumption will measure multiple traits, thereby compromising the interpretability and fairness of the test.
In relation to pre-vocational Studies examinations, particularly in the Delta Basic Secondary School Examination 2025, anecdotal observations suggest a lack of uniformity in question items across schools. Obafemi-Awolowo et al. (2024) and Ayanwale et al. (2018) pointed out that differences in cognitive level, curriculum alignment, content coverage, item discrimination index and difficulty indices raise concerns about the comparability of results.
Lack of uniformity in test items may lead to measurement bias and not evaluate students’ true ability, and difficulty in policy decision-making (Ayanwale et al., 2020; Somtoo & Ikeanumba, 2024). For an important subject such as Agricultural Science and Home Economics, which contributes directly to national development, the integrity of assessment tools cannot be compromised.
Therefore, assessing the unidimensionality of multiple-choice items in Pre-vocational Studies (Agricultural Science/Home Economics) in the Delta Basic Secondary School Examination 2025 is inevitable. This study will therefore provide a valid, reliable, and uniform evaluation of students’ achievement, which will improve assessment quality and enhance students’ perception of the subject and contribute to strengthening agricultural education for nation building.
To carry out this study, the following research questions and hypotheses guided the study;
Research Questions.
1. What number of items in the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination are unidimensional?
2. [bookmark: _Hlk223594690]What proportion of the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination are unidimensional?
3. What number of items in the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination are multidimensional?
4. What proportion of the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination are multidimensional?
5. What is the relationship between gender of students and unidimensionality of the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination?
6. What is the relationship between location of students and unidimensionality of the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination?  
Hypotheses
The following hypotheses were formulated to direct the study.
H01:  Unidimensionality of the multiple-choice items in pre-vocational studies agricultural/home economics in Delta State 2025 basic secondary school examination does not significantly related to gender of students.
H02: Unidimensionality of the multiple-choice items in pre-vocational studies agricultural/home economics in Delta State 2025 basic secondary school examination does not significantly related to location of students. 
Methodology
The study adopted both a survey and a correlational research design. It is a survey design because it is intended to find out the unidimensionality of the multiple-choice items in pre-vocational studies, Agricultural Science / Home Economics in Delta State 2025 basic secondary school examination, and it is correlational as it intends to seek the relationship between gender and unidimensionality and between location and unidimensionality.
The population for the study consists of 75,622 junior secondary schools in the 2024/2025 academic session in Delta State. A multi-stage sampling was adopted for the study. The first stage was to sample 6 schools from each senatorial district of the state, two public and one private school from the urban area, two public and one private school from the rural area. A total of 300 students were selected using systematic sampling to select students from the selected school. 160 students from the urban area and 140 students from the rural area. On a gender basis, 155 students were male, while 145 students were female. The instrument for the study is the Delta State 2025 Pre-Vocational Question for Basic Secondary School Certificate Examination. This instrument is already standardised by examination, and the standard department of the Delta State Ministry of Basic and Secondary Education; the instrument comprises 60 multiple-choice items. The validity and reliability of the instrument is already established by the body. Items with a difficult level of 0.30-0.60 and a discriminative index of 0.30-0.69 were considered to be unidimensional, while any other that falls outside this is multidimensional. This is in line with Orluwene and Ukwuije (2006). Point biserial correlation was used to answer the research questions, and point biserial correlation was also used to analyse the hypotheses.      
Results
[bookmark: _Hlk223981767]Research Question 1: What number of items in the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination are unidimensional?
Table 1: Item Statistics for unidimensionality in the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination.
	Items within the range p-Value 0.30-0.60 and r-Value 0.30-0.69 (Unidimensional)

	2,4,5,6,9,10,11,16,17,18,19,23,24,26,27,30,32,34,37,40,41,43,44,45,46,47,50,52,54,55,57,58,59



Where p-Value is difficulty index, r-Value is the discriminative index 
Analysis of Table 1 revealed that out of the 60 multiple-choice items in Pre-Vocational studies Agricultural Science/Home Economics in Delta State 2025 Basic Secondary School Examination, 33 of the items meets the condition of p-Value 0.30-0.60 and r-Value 0.30-0.69 hence 33 items are unidimensional.
Research Question 2: What proportion of the multiple-choice items in Pre-Vocational studies Agricultural Science/Home Economics in Delta State 2025 Basic Secondary School Examination are unidimensional?
Table 2: Proportion of the multiple-choice items in Pre-Vocational studies Agricultural Science/Home Economics in Delta State 2025 Basic Secondary School Examination that are unidimensional
	Total No of items
	60

	No of items that are unidimensional
	33

	Proportion of items that are unidimensional
	55%



The result of Table 2 showed that the proportion of items in the Pre-Vocational studies Agricultural Science/Home Economics in Delta State 2025 Basic Secondary School Examination that are unidimensional is 55%. 
Research Question 3: What number of items in the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination are multidimensional?
Table 3: Item Statistics for multidimensionality in the multiple-choice items in Pre-Vocational studies Agricultural Science/Home Economics in Delta State 2025 Basic Secondary School Examination.
	Items outside the range (Multidimensional)

	1,3,7,8,12,13,14,15,20,21,22,25,28,29,31,33,35,36,38,39,42,48,49,51,53,56,60



From Table 3 it could be observed that out of the 60 multiple-chic items of the Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination, 27 of the items did not meet up with the condition of difficulty level of 0.30-0.60 and discriminative index of 0.30-0.69, hence they are multidimensional.  
Research Question 4: What proportion of the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination are multidimensional?
Table 4: Proportion of the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination that are multidimensional
	Total No of items
	60

	No of items that are multidimensional
	27

	Proportion of items that are multidimensional
	45%



The result of the statistical analysis in Table 4 equally revealed that 27 items are multidimensional which represents a proportion of 45% of the total item. 
Research Question 5: What is the relationship between gender of students and unidimensionality of the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination?
Table 5: Point Biserial Correlation of gender and unidimensionality of the multiple-choice items in Pre-Vocational studies Agricultural Science/Home Economics in Delta State 2025 Basic Secondary School Examination.
	N
	No of items
	SD
	R
	r2
	r%

	300
	60
	6.73
	0.47
	0.22
	22


Analysis of Table 5 revealed that relationship between gender of students and unidimensionality is 0.47 while r2 is 0.22, r2 is coefficient of determination hence we conclude that gender accounts for 22% variation in the unidimensionality of the items.
[bookmark: _Hlk223661836]Research Question 6: What is the relationship between location of students and unidimensionality of the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination?  
Table 6: Point Biserial Correlation of location of students and unidimensionality of the multiple-choice items in Pre-Vocational studies Agricultural Science/Home Economics in Delta State 2025 Basic Secondary School Examination.
	N
	No of items
	SD
	R
	r2
	r%

	300
	60
	6.73
	0.44
	0.19
	19



Analysis of Table 6 revealed that R is 0.44 which implies that there is a relationship of 0.44 between location and unidimensionality. The coefficient of determination, r2 is 0.19, hence we agree that location is responsible for19% variation of unidimensionality of the multiple-choice items. 
 H01:  Unidimensionality of the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination does not significantly related to gender of students.
Table 7: Point Biserial correlational analysis of unidimensionality of gender and the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination.
	No of Students
	No of Items
	Variable
	R-Calculated
	R-Critical
	Decision

	300
	60
	Gender
	0.47
	0.254
	Reject HO


From Table 7 analysis, it was revealed that R-Calculated is 0.47, while the critical value is 0.254. Therefore, since R-Calculated is greater than R-Critical, HO is rejected. Hence, we conclude that gender affects the unidimensionality of items in the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination.
 H02: Unidimensionality of the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination does not significantly related to location of students. 
Table 8: Point Biserial correlation of unidimensionality of location and the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination.
	No of Students
	No of Items
	Variable
	R-Calculated
	R-Critical
	Decision

	300
	60
	Location
	0.44
	0.254
	Reject HO



The point Biserial correlation statistical analysis of Table 8 shows that R-Calculated > R-Critical, therefore HO is rejected which implies that location affects the unidimensionality of the items in the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination.
Discussion of Results of Findings
From the statistical analysis of the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination it was observed that 33 out of the 60 items are unidimensional this represents 55% of the total items while 27 (45%) items are multidimensional. The coefficient of correlation between gender and unidimensionality is 0.47 while determination of coefficient is 0.22, this is an indication that gender is responsible for 22% of unidimensionality of the items.
The findings further point out that the correlation coefficient between location and unidimensionality is 0.44. Determination coefficient r2 is 0.19, this also shows that location accounts for 19% variation in student performance in the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination. 
The statistical analysis for hypothesis one revealed that R-Calculated is greater than R-Critical of relationship between gender and unidimensionality, the implication of this is that gender has effects on the performance of the students in the unidimensionality of multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination. These findings corroborate with the findings of Alavi & Bordbar, (2017), Oribhabor, (2019) and Akuchie & Aliyu (2020), in their findings they stated that gender has effect in unidimensionality of multiple-choice items. However, these findings do not agree with the findings of Dubbelman et al., (2019) and Temel et al. (2022) their findings pointed out that gender do not have effect on unidimensionality of multiple-choice items. 
Analysis of hypothesis two also revealed that location affects the unidimensionality of the items of the multiple-choice items in Pre-Vocational studies Agricultural Science /Home Economics in Delta State 2025 Basic Secondary School Examination as R-Calculated is greater than R-Critical. This study is line with Abdullahi, Lawan, & Kamar, (2024), Oloda, (2021) and Zeybekoğlu, Güneş, & Yalçın, (2023) their studies revealed that there are differences in the performance of rural and urban junior secondary school students in the examination which pointed out that their performance is not only affected by their academic abilities but location also have effects. 
Conclusion 
The study revealed that the curriculum of the pre-vocational studies (Agricultural Science / Home Economics) junior secondary school students was designed to promote and encourage young children to have interest in Agriculture that will promote national economic building through teaching and assessment that does not discriminate among the different sub-groups such as gender, location, economic status and so on of the students. However, findings of this study revealed that there is a variation between gender and unidimensionality of 0.22 which shows that gender contributed 22% of variation in the students’ performance this will have negative implication of student’s attitude and interest towards Agriculture since their performance does not rely only on their abilities. 
The study equally points out that there is a variation of 19% in academic performance between students from urban and rural area, this has a lot of implication on students interests in Agriculture at the junior secondary school level as their performance does not depend only on their academic abilities but location plays a negative role. 
Recommendations
Based on the findings of this study, the following suggestions are hereby made  
1. Public examination bodies such as Department of Examination and Standard of the Delta State Ministry of Education should design test items that will arouse young children interest in Agriculture that would not discriminate between genders which will bring about solid foundations in the Agricultural economy of Nigeria and other developing countries. 
2. Test expert and Agricultural expert should take note of test items that gives undue advantage to examinee from any subgroup of the test taker and avoid such items at the time of planning the test. 
3. School authorities and other stakeholders in education should formulate a policy that will promote Agriculture through scientific teaching and assessment in the school system.     
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