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Abstract
The study evaluate methods of test equating for efficient comparability of parallel forms of assessment-based measures in secondary schools in Abak and Uyo, Local Education committee, Akwa Ibom State. Four research questions were formulated to guide the study. A descriptive evaluation design and equating design known as non-equivalent anchor test (NEAT) group design were used for the study. The population of the study comprised 12,452 SS II students in Abak and Uyo Local Education Committees. A   sample   size   of   2265 SS II   students   was   used for the study. The sample size was selected for the study using a purposive sampling technique. The researcher developed instrument used in collecting data for the study was titled “Mathematics Assessment Test (MAT)”. This was a two parallel form (form A and form B) test. Content and face validity were established for the research instrument. Test blue print   was used is establishing the content validity while face validity of the research instrument was carried out by three experts in the Faculty of Education, University   of Uyo, Uyo. Kuder-Richardson 20 (KR-20) formula was used in obtaining a reliability   coefficients   of 093 and 0.95 for the MAT form A and MAT form B respectively. The data analyses were carried out using R version 4.3.1 (2023-06-16 ucrt) with the aid of Rstudio. The findings of the study shown that IRT-based equating methods were more efficient than CTT-based methods. This serves as evidence to substantiate the fact that mean-sigma equating method in particular and IRT- based equating methods in general are more efficient methods of test equating. It was recommended among others that;  scores  assigned  to  students’  responses  for  every  cognitive  based  assessment measure should be reported in person-by-item response pattern. This will permit better CTT or IRT analysis to be performed. Also, instruments used for testing the cognitive, affective and psychomotor ability of the students should employ IRT based process in their development.
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Introduction
Many people think of examinations in terms of the tests taken in schools. When examinations are written in the secondary school or university, the teacher may have given tests consisting of 50 multiple-choice items and all the students in the class take the same examination. The score is simply based on the number of questions that are correct, and this score is usually represented as a simple percentage. Therefore, if someone gets 40 of the 50 items correct, the score will be 80 percent. The process of scoring these tests is simple and easy to understand. 
For professional certification examinations, however, scoring is more involving. Examinations used for high-stakes decision making such as examinations used for admission, employment, certification or licensure should follow more rigorous standards than do the teacher-made examinations from schools (Bediwu, 2018). Examinations used for high-stakes decision making such as JAMB-UTME or the Scholastic Aptitude Test (SAT) do not follow the regular mode of reporting as used in teacher-made test. Those who take the SAT examination for instance may have scores that range from 200 to 800 on both the Verbal and Mathematical examination sections. None answered 800 mathematical questions   on this examination, so obviously the scores were not based on the percent correct. This shows that the scores on SAT are from a reporting scale that is different from, though related to, the raw score or number of questions correct. 
For high-stakes examinations, such as matriculation, licensure and certification examinations, the examination bodies ensure that candidates sitting next to each other receive different examination forms. They do this for a very good reason, one of which is security, to help ensure examination security and guard against examination malpractice (Anderson & Wiberg, 2017). Some organizations release multiple test forms, despite the best efforts of professional test developers, no two test forms are exactly the same in terms of difficulty. Thus, without adjustment, some candidates could be advantaged by being assigned easier forms, while other candidates may be disadvantaged by being assigned more difficult forms. This is when equating and scaling become essential to examination fairness.
Multiple test forms of a certification examination are desirable for a variety of reasons such as test security and discouraging examination malpractice (Yu, 2022). However, the problem of comparability among test scores using different test forms must be addressed in order to ensure fairness and consistency in each testing situation. Test scores must be independent of examinee characteristics and the particular test form used. Test forms must be interchangeable across test administrations. Psychometric procedures known as equating methods can be utilized to produce comparable (equated) scores. Equating procedures consist of (i) a design for collecting test data for equating, (ii) a clearly defined level of expected correspondence among test scores, and (iii) specific statistical procedures that are used to estimate score correspondence.
The choice of an equating design involves both practical and statistical issues. Three commonly used designs are; (i) the single group design, (ii) random groups design, and (iii) common item nonequivalent groups design. In the single group design, one group is administered each form to be equated. While the design is useful, it suffers from several practical and technical problems (Nisa & Retnawati, 2018). Random group designs utilize a spiraling process where alternate examinees are administered alternate forms of the exam. The effect is to produce randomly equivalent groups taking each form of the test. From a practical point of view, the random groups design is often preferable to the single group design. However, much larger samples are necessary to obtain stable parameter estimates (Bediwu, 2018). This requirement limits their use in many situations. Common item nonequivalent groups designs utilize different groups of examinees and a common set of items for each test form. Two variations of the design are employed depending on whether the common items are administered internally or externally. The major disadvantage of the common item nonequivalent groups design is the stringent statistical analysis underlying the technique.
When applying equating methods, different types of equating error influence the interpretation of the results (Oribhabor & Adesanya, 2023). The first type - random equating error - is always present because samples are used to estimate parameters such as means, standard deviations, and percentile ranks. However, random error can be reduced by using large samples of examinees and by the choice of equating design. Systematic error is more difficult because it results from the violation of assumptions and conditions unique to the particular equating methodology used. Unlike random error, which can be quantified using standard error calculations, systematic error is more difficult to estimate (Daramola, & Olutola, 2017). Equating designs and equating methods should be carefully chosen to reduce equating error. Fairness in testing requires assurance that comparable score results are obtained across testing situations. Fortunately, equating procedures exist that can greatly improve the quality of measurement and assessment.
One of the core issues in comparing individuals and groups is to ensure that items of the tests used for assessment are consistent across all subgroups.  Babatimehim (2022), stated that consistency is investigated through the determination of item bias or differential item functioning (DIF) between the groups in a study. This is often ignored by researchers /examination bodies despite the fact that it helps to minimize inappropriate interpretations arising from the use of tests. Examinees are often from different backgrounds/states, gender or ethnicity; this may systematically affect their performances on an item, and may lead to differential item functioning. It is therefore necessary to determine the consistency of the items of the test used to conduct measurement of ability. The assessment result, in which test scores are paramount, has a consequential effect on students’ future (Daramola et al., 2017). Therefore, the need for the standardization and placing of test scores on common scale to enhance fairness and comparability is as important as given the test itself. Different approaches can be used in ensuring that test scores are standardized and placed on a common scale, and one of such approach which has not been properly explored in Nigeria is test score equating.
The statistical process of making test scores comparable is called test equating. Test equating is a process used in comparing the test scores of more than one test forms administered to examinees or group of examinees. The process of equating enables the test users to interchange multiple forms of a test (Daramola & Olutola, 2017).  Test equating is an empirical procedure used in establishing the relationship between the raw-scores of two or more test forms. It enables the scores from one form of a test to be expressed in terms of the scores from the other form.   A process related to equating is linking or scaling of test scores, to achieve comparability.  Test equating as a statistical procedure for measuring and controlling for variations in the difficulty (and other statistical characteristics) of different tests so that scores from equated tests have comparable meaning. Equating is also seen as a statistical process that is used to adjust scores on test forms so that scores on the forms can be interchangeable (Seheryeli et al., (2021). Based on the definition of various authors above, one can deduce that, test equating is aimed at putting the scores obtained by students from different forms of a test on a common scale. In carrying out test equating, it is actually the scores from the test that are used. This is why it is called test score equating in most literature.
Test equating methods are anchored mainly on the framework of two test theories namely; classical test theory (CTT) and item response theory (IRT).  Anderson and Wiberg (2017), posited that classical test theory is founded on a test score model which assumes that, there are no perfect measures of ability. Each examinee’s observed score (X) comprised of True Score (T) and random error component (E). Item Response Theory (IRT) is based on the assumption that, there is a mathematical function that describes the relationship between an examinee proficiency and probability that an examinee will answer an item correctly. For dichotomous items, the probability of correctly answering an item can be modeled mathematically using the logistic model or the normal ogive model. This relationship can also be represented graphically through the item characteristic curve or item response function (ICC/IRF).
The logistic model which dictated the three parameters: the item discrimination parameter (a), the item difficulty parameter (b), and the lower asymptote parameter (c) is known as the three-parameter logistic model. The item difficulty parameter provides an indication of the difficulty level of the item and primarily dictates the location of the ICC with respect to the ability () scale. A larger difficulty parameter results in a more difficult item and shifts the ICC upscale in reference to the ability scale (Babatimehim, 2022). The item discrimination parameter provides an indication of how well the item discriminates between examinees of similar ability level and primarily dictates the magnitude of the slope of the ICC. A larger discrimination parameter results in more discrimination power and yields a steeper ICC slope. Finally, the lower asymptote parameter takes random responding (guessing) into account and provides an indication of how well an examinee of very low ability should perform on the item. The ultimate aim of both classical test theory (CTT) and item response theory (IRT) is to test individual and their primary interest is focused on establishing the position of the individual along some latent dimension (ability). 
In conducting test score equating, numerous methods are available to the researcher based on two measurement frameworks. Some of these methods include; Mean Equating, Linear equating, Levine equally reliable linear equating, Levine unequally reliable linear equating, Tucker linear equating, Chained linear equating, Equipercentile equating (Frequency estimation equipercentile equating, Chained equipercentile equating), One parameter logistic (Rasch) model equating (Concurrent calibration, Fixed based procedure, Equating constant procedure, Major axis procedure), Two parameter logistic model equating (2pl concurrent calibration, 2pl partial credit model, 2pl generalized partial credit model), and Three parameter logistic model (separate and concurrent calibration).
 	This study specifically seeks to examine the linear equating method and equipercentile equating method of CTT, and separate and concurrent calibration of IRT. These methods were chosen because of their potentials in handling the problem under investigation. 
Statement of the Problem
One of the major reasons for testing students in schools is to produce scores which are often used in making important decisions such as selection, promotion and certification. Based on scores from tests, schools decide who are to be promoted, external examining bodies decide who are to be certificated, higher institutions decide who are to be admitted and for which course, recruiting organizations decide who are to be selected. Since the decisions made based on scores are very important to individuals and the public, the scores should reflect the most accurate estimates of abilities and skills. 
In as much as it seems desirable to use one common standard in judging the quality of the human capital or latent ability possessed by individuals in a testing situation, this could be a difficult task for some professional test organization to conduct given the large population of examinees to be administered the examination. Inadequate infrastructure, sitting space, supervisors, invigilators, logistics and finance factors could serve a huge setback. The social, economic, political and even administrative considerations also tend to seriously undermine or reduce the viability or practicability of subjecting all students among states to just one single test.  For instance, in Nigeria, JAMB conducts the UTME (Unified Tertiary Matriculation Examination) using CBT (Computer Based Test) only.  In 2023 more than 1.7 million candidates participated in the exams, in 2024, 1.8 million candidates were billed to sit for the exams. To administer this examination to these numerous examinees with limited number of CBT centres in Nigeria with the examination spanning several days and to ensure the security of the test item and that item exposure is eliminated multiple set or parallel forms are used for the exams.
Since the scores of the examinees would come from these multiple set or test forms of the examination with each test form or set comprising distinct test items. It is possible that these multiple sets of test will not have the same level of difficulty so it will be grossly inappropriate to report scores from these test sets or forms directly since their comparability is not assured. To ensure comparability of scores obtained from such examinations (like UTME), scores obtained from these different test forms must be equated using an appropriate test equating technique. It is on this basis that the research made use a statistical technique known as test equating to handle the issue of test comparability across alternate forms of the same exams. In this study therefore, an attempt was made to examine how scores from multiple assessment measures can be made comparable using a statistical approach of test score equating methods. 
Purpose of the Study
The main purpose of the study was to evaluate methods of test equating for efficient comparability of parallel forms of assessment-based measures.

 The study specifically seeks to: 
1. Determine what model of Item Response Theory (IRT) best fits the empirical data obtained from the two parallel forms of Mathematics Assessment Test (MAT) used for this study. 
1. Determine the item parameters estimates of the two forms (Form A and Form B) of Mathematic Achievement Test (MAT) used for Test Score Equating.
1. Determine the Differential Item Functioning (DIF) status of the anchor items of the two forms of MAT used for the study.
1. Determine the equated-score estimates of MAT form A and form B scaled using the Mean-Sigma’s IRT based Separate calibration equating method.
Significance of the Study
The findings would be theoretically significant and of immense benefit to the examination bodies, school administrators, teachers and students, policy makers, educators and tertiary institutions. The theoretical knowledge of this study is considered significant because there is need for empirical information that can be used in explaining the various test scores equating methods and its appropriateness in the comparability of examinees scores from different forms of test. The information provided by this study may help teachers to evaluate how much underlying ability examinees possess and the comparison of this ability among examinees. This is because the study would help in the establishment of an equivalency scale that enable tests to be compared to one another. There would be uniformity in the reporting of information about student achievement in the nation’s diverse educational system. 
The findings would establish the appropriate test scores equating methods which could enhance the comparability of students’ scores within a particular grade level or across grade level. The primary practical advantage of tests scores equating is the placing of students’ scores on common or equivalent scale. However, due to security and other reasons, different forms of a test are often administered to different examinees and equating is often employed to adjust the scores on different forms to achieve fairness; therefore, test equating is critical in assuring the examinees that irrespective of the form taken the will not be disadvantage in any way. 
The test score equating methods in this study could be effectively utilized by examination bodies like; National Examinations Council (NECO), West African Examinations Council (WAEC), Joint Admissions and Matriculation Board (JAMB) in comparing and standardizing Examinees’ score. It would also help to ensure that all examinations with parallel forms are of equal difficulty. The only way to guarantee equal difficulty of the test forms in the item bank of these examination bodies is through test score equating
Tertiary institutions especially universities use University Matriculation Examination (UME) would find this work a worthy tool. The universities set cut-off scores which define passing level using UME. Fairness requires that this standard should be held constant over time, so that the meaning of score in one year is the same for another year. The findings would enlighten the institutions on how to interchangeably use alternate forms of UME built to the same content and statistical specification over years to maintain the standard set. This require the institution to equate the test scores of students from different administration or years so that, the performance of students in a particular year may be compared with that of another year. Finally, researchers can use this work as a worthy tool in the advancement of knowledge as it would likely spark further research.

Research Questions
In carrying out this study, the following research questions were formulated
1. What model of Item Response Theory (IRT) best fits the empirical data obtained from the two parallel forms of Mathematics Assessment Test (MAT) used for this study? 
1. What are the item parameters estimates of the two forms (Form A and Form B) of Mathematic Achievement Test (MAT) used for Test Score Equating? 
1. [bookmark: _Hlk159956228]What is the Differential Item Functioning (DIF) status of the anchor items of the two forms of MAT used for the study?
1. What are the equated-score estimates of MAT form A and form B scaled using the Mean-Sigma’s IRT based Separate calibration equating method?
Methodology
A descriptive evaluation design and equating design known as non-equivalent anchor test (NEAT) group design were used for the study. These two designs were considered appropriate for the study because descriptive design enhances systematic collection  of  evidence  on  the worth  of  programmes,  products and techniques while equating design was also found suitable because it enabled the researcher collect data for equating as it ensured that a set of common or anchor items are included in both tests or forms, so that the difference between the two can be adjusted based on common item statistics. The Area of the study was two Local Government Areas of Akwa Ibom State, which were Uyo and Abak Local Government Areas. The population of the study comprised all the Senior Secondary Two (SS II) students in the two Local Government Areas. According to the statistics from the Akwa Ibom State Secondary Education Board (2025), there are 5,265 and 7187 SS II students in public secondary schools in Abak and Uyo Local Government Area, respectively, making it a total of 12,452 SS II students for the study. A purposive sampling technique was used in selecting a sample size of 2265 SS II students for the study based on the number of students in each school. The instrument for data collection developed by the researcher was called Mathematics Assessment Test (MAT). This was a two parallel form (form A and form B) test. The two test forms were multiple choice tests consisting of 50 items each, fifteen (15) items are common to both tests while the other thirty-five (35) items are unique to each test.
 Content and face validity were established for the research instruments. Test blue print or table of specification was used is establishing the content validity of the research instruments while face validity of the instruments was carried out by one expert in Mathematics Education from the Department of Mathematics Education, and two experts in Measurement and Evaluation from the Department of Psychological Foundations of Education, University of Uyo. Kuder-Richardson 20 (KR-20) formula was used in obtaining a reliability coefficients of 0.93 and 0.95 for the two instruments of MAT form A  and MAT form B respectively. The two forms of the instruments, (MAT) Form A and Form B were administered by the researcher with the aid of a research assistant and the Mathematics teacher of schools to the students across the selected secondary schools in Abak and Uyo Local Government Areas, Akwa Ibom State respectively. The data analyses were carried out using R version 4.3.1 (2023-06-16 ucrt) with the aid of Rstudio.  R is a programming language for statistical computing and data visualization. Several R-packages like ltm, equate, equateIRT, difR, boot, validateR, etc. were used for the analyses depending on the research question to be answered and the type of analysis involved. 

Results	
Method of Data Analysis
	The data   collected is statistically analyzed using Mean to answer the research questions and dependent   t -test   in testing the hypotheses at 0.05 level of significance.
  Data Analysis and Results
Answers to research questions and hypotheses testing are done in this section:
 Research Question 1: What model of Item Response Theory (IRT) best fits the empirical data obtained from the two parallel forms of Mathematics Assessment Test (MAT) used for this study? 
This research question was answered using the item parameters estimates of the 2PL (Two parameter logistic) and 3PL (Three parameter logistic) IRT models of the MAT (Mathematics Achievement Test) Form A and Form B. The Likelihood Ratio Test statistics was uses to determine which model best fits the data obtained from the scores of the two parallel forms. The results are shown in the Table 1. 

[bookmark: _Hlk161348207][bookmark: _Hlk175217516]Table 1(a): Model fit statistics between the IRT 2PL and 3PL models using Likelihood Ratio Test (LRT) for Mathematics Assessment Test (MAT) form A.
	IRT Model
	AIC
	BIC
	log.Lik
	LRT
	df
	p.value

	IRT2PL_A
	52000.25
	52499.19
	25900.1
	
	
	

	IRT3PL_A
	51480.81
	52229.21
	25590.4
	619.44
	50
	<0.001




Table 1(b): Model fit statistics between the IRT 2PL and 3PL models using Likelihood Ratio Test (LRT) for Mathematics Assessment Test (MAT) form B.
	IRT Model
	AIC
	BIC
	log.Lik
	LRT
	df
	p.value

	IRT2PL_B
	59144.19
	59651.52
	29472.1
	
	
	

	IRT3PL_B
	59006.05
	59767.04
	-29353
	238.14
	50
	<0.001


Source: Field data (2023)

From Table 1(a), the AIC indices for IRT2PL_A and IRT3PL_A are 52000.25 and 51480.81 respectively and BIC indices was 52499.19 and 52229.21 respectively. For both AIC and BIC indices, the values of the IRT 3PL was lower therefore indicating that 3PL model best fit MAT form A data.
Similarly, for the MAT form B, Table 1(b) shows the AIC indices for IRT2PL_B and IRT3PL_B are 59144.19 and 59006.05 respectively while the BIC indices are 59651.52 and 59767.04 respectively. The AIC index was lower for 3PL therefore favouring the 3PL model but BIC index was lower for the 2PL. The p-value of <0.001 further suggests that the 3PL IRT model had significant fit over the 2PL model for MAT form B. Hence, in answering the research question, 3PL model best fits the data from MAT form A and MAT form B. Therefore, the 3PL IRT model only would be adopted for further analyzes.

Research Question 2: What are the item parameters estimates of the two forms (Form A and Form B) of Mathematics Assessment Test (MAT) used for Test Score Equating? 
To answer this research question, the 3PL IRT model for MAT form A and form B was estimated using ltm package of R-software and the results is as shown in Table 2(a) and Table 2(b).

[bookmark: _Hlk161348385]Table 2(a): Three Parameter Logistic Model (3PL) estimates for MAT form A 
	S/N
	Items
	Guessing(c)
	Difficulty (b)
	Discriminant (a)

	1
	   q1
	      0.14
	         1.85
	         1.90

	2
	   q2
	      0.13
	         1.00
	         2.79

	3
	q3
	0.04
	-1.04
	3.31

	4
	q4
	0.35
	-0.76
	10.60

	5
	q5
	0.19
	-0.16
	1.71

	6
	q6
	0.27
	-0.06
	3.82

	7
	q7
	0.08
	0.02
	1.48

	8
	q8
	0.20
	0.71
	1.56

	9
	q9
	0.18
	1.54
	1.74

	10
	q10
	0.17
	-0.61
	0.94

	11
	q11
	0.26
	0.22
	3.61

	12
	q12
	0.10
	0.23
	1.03

	13
	q13
	0.03
	-1.81
	1.93

	14
	q14
	0.12
	0.44
	2.21

	15
	q15
	0.26
	1.54
	1.63

	16
	q16
	0.18
	1.81
	1.96

	17
	q17
	0.48
	-1.45
	3.89

	18
	q18
	0.28
	1.26
	2.80

	19
	q19
	0.53
	-1.28
	3.26

	20
	q20
	0.53
	-1.41
	5.48

	21
	q21
	0.19
	-0.25
	3.04

	22
	q22
	0.17
	-0.11
	2.13

	23
	q23
	0.30
	-0.36
	1.03

	24
	q24
	0.13
	0.83
	0.91

	25
	q25
	0.16
	0.50
	2.56

	26
	q26
	0.18
	-0.52
	3.53

	27
	q27
	0.60
	-1.37
	3.16

	28
	q28
	0.16
	0.33
	1.36

	29
	q29
	0.04
	-2.37
	2.02

	30
	q30
	0.07
	0.85
	1.02

	31
	q31
	0.39
	-0.64
	3.77

	32
	q32
	0.12
	-0.32
	4.03

	33
	q33
	0.19
	0.88
	3.40

	34
	q34
	0.06
	0.88
	1.85

	35
	q35
	0.15
	0.57
	1.97

	36
	a1
	0.29
	-0.12
	4.16

	37
	a2
	0.19
	2.22
	1.38

	38
	a3
	0.00
	0.82
	0.91

	39
	a4
	0.17
	-0.51
	4.78

	40
	a5
	0.20
	0.83
	0.87

	41
	a6
	0.20
	0.56
	2.84

	42
	a7
	0.25
	0.98
	3.43

	43
	a8
	0.09
	0.22
	1.90

	44
	a9
	0.18
	0.65
	3.17

	45
	a10
	0.19
	-0.82
	3.47

	46
	a11
	0.15
	1.92
	1.84

	47
	a12
	0.16
	1.33
	2.29

	48
	a13
	0.18
	0.34
	2.39

	49
	a14
	0.14
	-0.49
	3.60

	50
	a15
	0.14
	-0.33
	3.28




Table 2(b): Three Parameter Logistic Model (3PL) estimates for MAT form B 
	S/N
	Items
	Guessing (c)
	Difficulty (b)
	Discriminant (a)

	1
	q1
	0.28
	-1.23
	1.22

	2
	q2
	0.10
	-0.38
	1.98

	3
	q3
	0.41
	-0.91
	3.12

	4
	q4
	0.13
	0.36
	2.30

	5
	q5
	0.00
	0.20
	1.62

	6
	q6
	0.35
	-0.64
	2.23

	7
	q7
	0.14
	-0.48
	1.03

	8
	q8
	0.08
	1.22
	1.35

	9
	q9
	0.08
	0.01
	2.41

	10
	q10
	0.03
	0.59
	2.09

	11
	q11
	0.49
	-0.85
	1.06

	12
	q12
	0.14
	0.22
	2.16

	13
	q13
	0.16
	-0.15
	1.61

	14
	q14
	0.15
	1.13
	2.04

	15
	q15
	0.25
	-0.29
	1.95

	16
	q16
	0.34
	-0.37
	1.52

	17
	q17
	0.06
	0.37
	1.24

	18
	q18
	0.06
	0.05
	1.70

	19
	q19
	0.21
	1.63
	2.08

	20
	q20
	0.22
	-0.73
	1.34

	21
	q21
	0.10
	-0.43
	2.08

	22
	q22
	0.00
	-0.34
	2.06

	23
	q23
	0.23
	-0.68
	1.42

	24
	q24
	0.19
	-0.60
	1.51

	25
	q25
	0.20
	-0.17
	1.62

	26
	q26
	0.20
	-0.06
	2.33

	27
	q27
	0.51
	-0.29
	1.37

	28
	q28
	0.14
	0.02
	2.92

	29
	q29
	0.02
	1.17
	0.88

	30
	q30
	0.36
	-1.05
	2.12

	31
	q31
	0.11
	0.50
	1.59

	32
	q32
	0.40
	-1.03
	1.16

	33
	q33
	0.00
	-0.74
	2.02

	34
	q34
	0.20
	-0.19
	1.87

	35
	q35
	0.05
	0.29
	1.27

	36
	a1
	0.24
	-0.48
	2.59

	37
	a2
	0.46
	-1.06
	1.98

	38
	a3
	0.16
	1.13
	1.56

	39
	a4
	0.12
	0.58
	2.12

	40
	a5
	0.10
	0.86
	1.30

	41
	a6
	0.14
	1.41
	1.90

	42
	a7
	0.03
	0.35
	2.16

	43
	a8
	0.03
	0.22
	2.19

	44
	a9
	0.29
	-0.05
	1.62

	45
	a10
	0.21
	0.46
	2.74

	46
	a11
	0.57
	-0.66
	2.09

	47
	a12
	0.14
	-0.32
	1.52

	48
	a13
	0.11
	0.46
	2.40

	49
	a14
	0.01
	-0.84
	1.13

	50
	a15
	0.23
	0.85
	1.01


Source: Field data (2023)

Table 2(a) and Table 2(b) display the IRT 3PL model of the item parameter estimates for form A and form B of MAT respectively. The three parameters which are the guessing parameter (c-parameter), the difficulty parameter (b-parameter) and discrimination parameter (a-parameter). For Form A, the guessing parameter estimates are between 0.00455 to 0.59719, the difficulty parameter estimates are between -2.38578 to 2.21624 and the discrimination parameter estimates are between 0.87472 to 10.60065. For Form B, the guessing parameter estimates are between 0.00019 to 0.56979,  the difficulty parameter estimates are between -1.22522 to 1.62606 and the discrimination parameter estimates are between 0.87706 to 3.11985.

Research Question 3: What is the Item Differential Functioning (DIF) status of the anchor items of the two forms of MAT used for the study?
To answer this research question, the common items (anchor items) of the two parallel forms of MAT which was administered to two groups of students who differ by location, that is by L.G.As. To test DIF for the 15 anchor items (coded a1 to a15) how many functioned differentially among students of the two groups, the Mantel-Haenszel method for the Detection of Differential Item Functioning -DIF was used. The results are shown on Table 3

[bookmark: _Hlk161348556]Table 3: Differential Item Functioning (DIF) of anchor items of MAT.
	Anchor items
	alphaMH
	deltaMH
	Effect size code

	a1
	1.7171
	-1.2704
	B

	a2
	42.7602
	-8.8257
	C

	a3
	1.0417
	-0.0959
	A

	a4
	0.149
	4.4744
	C

	a5
	0.6105
	1.1598
	B

	a6
	0.3582
	2.4127
	C

	a7
	1.1107
	-0.2467
	A

	a8
	0.8387
	0.4134
	A

	a9
	3.6448
	-3.0392
	C

	a10
	0.1485
	4.4822
	C

	a11
	41.6431
	-8.7635
	C

	a12
	6.6637
	-4.4572
	C

	a13
	0.7166
	0.7832
	A

	a14
	1.0178
	-0.0414
	A

	a15
	0.4215
	2.0304
	C



Effect size codes: 0 'A' 1.0 'B' 1.5 'C' 
 (for absolute values of 'deltaMH')
Items detected as DIF items: 
    
 a1 
 a2 
 a4 
 a5 
 a6 
 a9 
 a10
 a11
 a12
 a13
 a15
 
Effect size (ETS Delta scale): 

Effect size code: 
 'A': negligible effect 
 'B': moderate effect 
 'C': large effect 
Source: Field data (2023)
	
	From the result in Table 3, DIF was detected in 11 out of the 15 anchor items of the MAT. The items a1, a2, a4, a5, a6, a9, a10, a11, a12, a13 and a15. But the deltaMH values for a13 showed negligible effect size while items a1 and a5 showed moderate effect size. The eight items a2, a4, a6, a9, a10, a11, a12, and a15 showed large effect size and strong DIF while items a3, a7, a8 and a1showed No DIF.
Research Question 4: What are the equated-score estimates of MAT form A and form B scaled using the Mean-Sigma’s IRT based Separate calibration equating method?
To answer the research question, the following output results is presented in Table 4.
[bookmark: _Hlk161348784]Table 4: Direct equating coefficients between forms A and B using the mean-sigma method
	S/N
	theta
	test2
	test1.as.test2
	StdErr

	
	
	
	
	

	1
	-2.86
	10
	10.41
	1.49E+01

	2
	-2.19
	11
	11.30
	2.31E+01

	3
	-1.84
	12
	12.19
	2.95E+01

	4
	-1.60
	13
	13.16
	3.77E+01

	5
	-1.41
	14
	14.22
	4.35E+01

	6
	-1.26
	15
	15.30
	4.58E+01

	7
	-1.13
	16
	16.36
	4.81E+01

	8
	-1.01
	17
	17.46
	5.29E+01

	9
	-0.90
	18
	18.68
	5.88E+01

	10
	-0.81
	19
	19.99
	5.93E+01

	11
	-0.71
	20
	21.26
	5.59E+01

	12
	-0.63
	21
	22.47
	5.29E+01

	13
	-0.54
	22
	23.65
	5.03E+01

	14
	-0.46
	23
	24.79
	4.77E+01

	15
	-0.39
	24
	25.90
	4.50E+01

	16
	-0.31
	25
	26.98
	4.25E+01

	17
	-0.24
	26
	28.01
	4.03E+01

	18
	-0.17
	27
	29.02
	3.85E+01

	19
	-0.09
	28
	29.99
	3.72E+01

	20
	-0.02
	29
	30.94
	3.65E+01

	21
	0.05
	30
	31.88
	3.63E+01

	22
	0.12
	31
	32.81
	3.66E+01

	23
	0.19
	32
	33.74
	3.73E+01

	24
	0.26
	33
	34.67
	3.84E+01

	25
	0.34
	34
	35.61
	3.98E+01

	26
	0.41
	35
	36.57
	4.12E+01

	27
	0.49
	36
	37.53
	4.26E+01

	28
	0.57
	37
	38.50
	4.37E+01

	29
	0.65
	38
	39.48
	4.44E+01

	30
	0.74
	39
	40.46
	4.46E+01

	31
	0.84
	40
	41.44
	4.41E+01

	32
	0.94
	41
	42.41
	4.30E+01

	33
	1.05
	42
	43.36
	4.14E+01

	34
	1.18
	43
	44.30
	3.92E+01

	35
	1.32
	44
	45.22
	3.66E+01

	36
	1.47
	45
	46.13
	3.34E+01

	37
	1.66
	46
	47.01
	2.94E+01

	38
	1.90
	47
	47.85
	2.44E+01

	39
	2.22
	48
	48.66
	1.81E+01

	40
	2.76
	49
	49.39
	1.08E+01

	41
	40.95
	50
	50.00
	1.40E-13


 Link: test1.test2 
Method: mean-sigma 
Source: Field data (2023)

Table 4 shows the equated score estimates of the IRT based separate calibration method of test equating using the Mean-Sigma’s linking method. From the table, ‘test2’ column displays scores from MAT form B and column ‘test1.as.test2’ shows how scores in MAT form A would be compared with scores in form B. For instance, if a student who took form B scored 10 marks, his score would be comparable to the student that scored 10.4 who took form A. Also, score of 20 marks in form B would be comparable to an estimated score of 21 in form A.

Findings
1. The finding of research question one showed that the IRT 3PL model was substantially consistent and best fit with the empirical data obtained from the Mathematics Assessment Test (MAT) used for the study.
1. The finding of research question two presented the IRT 3PL parameter estimates, that is, the guessing parameter (c-parameter), the difficulty parameter (b-parameter) and the discrimination parameter (a-parameter) of the two parallel forms (form A and form B) of MAT.
1. The finding of research question three showed that some of the anchor items of the MAT used for the study functioned differentially across the nonequivalent groups used for the study.
1. The finding of research question four showed the equated scores equated through the Mean-Sigma’s IRT based, separate calibration method.

Discussion of Findings
The finding of research question one shown that the IRT 3PL model was substantially consistent with the empirical data used in this study. The 3pl model had a better fit over the 2pl model for data obtained from form A and form B of the MAT.  The Likelihood Ratio Test (LRT) as shown in Table 1 was used in in comparing the model fit of 2pl and 3pl. The findings of this study are in line with that of Brown et al. (2015) who agrees that the selection of an appropriate item response model is critical in the measurement of latent examinee ability. The one-, two-, and three-parameter logistic (1PL, 2PL, and 3PL) models are nested, and as such can be compared using likelihood ratio (LR) tests. In this study, the 3pl model was best fitted to the empirical data which did not agree with Brown et al. (2015) who in their study ‘comparing the two- and three-parameter logistic model via likelihood ratio tests’, found out that 2pl was better fitted to their data. 
The finding of research question two as shown in Table 2 displays the parameter estimates of the three parameters of the 3PL model for forms A and B of MAT used for the study of test equating. The guessing parameter (c-parameter) estimates were between 0.00455 to 0.59719, the difficulty parameter (b-parameter) estimates were between -2.38578 to 2.21624, the discrimination parameter (a-parameter) estimates were between 0.87472 to 10.60065 for MAT form A. For form B, the guessing parameter estimates were between 0.00019 to 0.56979, the difficulty parameter estimates were between -1.22522 to 1.62606 and the discrimination parameter estimates were between 0.87706 to 3.11985. From the estimates of the three parameters of form A and B, it’s obvious why 3PL model was best fit for the data. The guessing parameter which indicates the probability that the examinees guessed was significantly large, this also suggest that the items were not easy items. This finding is consistent with Forsyth’s (1987) assertion that, if the items in a test have been calibrated using IRT procedures, then, presumably, a subset of items could be used to estimate an examinee's achievement level and a school's mean achievement level. 
The finding of research question three showed in Table 3 revealed the DIF analysis conducted using the 15 anchor (common) items imbedded in both test forms which was administered to two subgroups of examinees in Abak and Uyo L.G.As of Akwa Ibom State. In Table 4.3, DIF was detected in 11 out of the 15 anchor items of the MAT. Out of the 11items that DIF was detected, further investigation revealed that 8 showed strong DIF and the remaining 3 showed either moderate DIF or No DIF. In total, 7 anchor items were considered to have a favourable DIF index. This finding of this study was similar to that of Odili (2008). In his study on effect of language manipulation on differential item functioning of biology multiple choice test, he observed that some items of the test used in his study was detected as DIFitems. but when the items were rephrased, the DIF effect was negligible.
The finding of research question five as shown in Table four  presented the equated scores for the MAT form A and form B using the Mean-Sigma method of the IRT Separate Calibration method. The mean score of the equated scores for this method was 31.2 while the mean raw score for form A and form B was 27.97 and 29.79 respectively.  Mean-Sigma method of test equating is another popularly used for test equating especially when IRT is employed. Uysal and Kilmen (2016) used the mean sigma method as one of the methods of equating in comparison with other IRT equating methods for mixed format test. Also, Pang et al. (2010) included mean-sigma equating method as one of the four equating methods for comparison in a report they prepared for the Education Quality and Accountability Office (EQAO). This justifies the researcher’s inclusion of this method for evaluation in this study.
Conclusion
This study evaluated test equating methods for efficient comparability of parallel forms of assessment-based measures. The study  showed that IRT-based equating methods were more efficient than CTT-based methods. This serves as evidence to substantiate the fact that mean-sigma equating method in particular and IRT- based equating methods in general are more efficient methods of test equating. In an event that a decision about a method of test equating is to be adopted for equating, preference should be given to IRT-based equating methods especially the separate calibration mean-sigma method because it has been shown to yield least error and more efficient among other equating methods.
Recommendations
1. Score assigned to students’ responses for every cognitive based  assessment measure should be reported in person-by-item response pattern. This will permit better CTT or IRT analysis to be performed.
1. Instruments used for testing the cognitive, affective and psychomotor ability of the students should employ IRT based process in their development.
1. The differential item functioning effect of items in instrument for measurement of latent trait should always be determined. This will help to ensure that sub-group of examinees are not unfairly treated.
1. The standardization of students’ assessment-based score should be done
through test score equating. This will allow for the comparison of scores from multiple test forms.
References
Andersson, B., &  Wiberg, M. (2017). Item Response Theory Observed-Score Kernel Equating.  Psychometrika, 82, 576–590. 
Babatimehin, T. (2021). Determination of the Equivalence of WAEC and NECO SSCE Chemistry Items Using Linear Test Equating Approaches of CTT and IRT. Bulgarian Journal of Science and Education Policy, 4(2), 28-34.
Babatimehin, T. (2022). Comparative Analysis of Number-Correct vs. Item-Pattern IRT Scoring for WAEC & NECO Chemistry Items in SSCE. Universal Academic Research Journal, 19(2), 41-46 
Daramola, D. S., and  Olutola, A. (2024). Analysis of Linear Equating of Senior School Certificate Multiple-Choice Examination Papers in Economics. SPEKTA Journal, 3(2), 31-37. 
Daramola, D. S., Owolabi, H. O., and  Olutola, A. (2017). Equipercentile Equating of WAEC, NECO and NABTEB Senior School Certificate Multiple-Choice Test Items in Economics.  Journal of Education in Developing Areas. 7(1), 21-26
Nisa, C., & Retnawati, H. (2018). Comparing the methods of vertical equating for the math learning achievement tests for junior high school students. Research and Evaluation in Education, 4(2), 164–174. 
Oribhabor, C. B., & Adesanya, L. O. (2023). Equating 2022 WAEC May/June and NECO June/July Mathematics Multiple-Choice Examinations Using Linear Equating.  Al-Hikmah Journal of Arts & Social Sciences, 8(1), 14-19
Seheryeli, M. Y., Yahşi Sarı, H., &  Kelecioğlu, H. (2021). “Comparison of Kernel Equating and Kernel Local Equating in IRT Observed-Score Equating.” Journal of Measurement and Evaluation in Education and Psychology, 12(4), 348–357. 
Yu, S. J., (2022). Effects of Several Factors on IRT Observed Score Kernel Equating. Journal of Psychological Science/East China Normal University, 45(4), 17-28. 


Emotional Quotient, Dispute Resolution Approaches, and Marital Communication among Married Secondary School Teachers in Akwa Ibom State, Nigeria


Cecilia Austin Asuquo, Dr. Inwang Etim Udom, Dr. Nnyanga U. Akpan,
Department of Guidance and Counselling
Faculty of education
University of Uyo, Uyo
cecilia asuquo6@gmail.com

Dr. Austin Effiong Asuquo
Department of Curriculum Studies, Educational Management and Planning
Faculty of education
University of Uyo, Uyo
austinasuquo9@gmail.com

             &
Lucky Abogoh
Department of Sociological Foundations of Education
Faculty of Education
University of Uyo, Uyo
luckyabogoh@uniuyo.edu.ng
Abstract     
 Many married secondary school teachers in Nigeria are faced with challenges in managing emotions, resolving disputes, ineffective communication and relational harmony. Despite the importance of emotional competence and dispute resolution, variations in teachers’ emotional quotient and dispute-handling approaches often influence marital interactions. This study investigated the relationship between emotional quotient, dispute resolution approaches, and marital communication among married secondary school teachers in Akwa Ibom State, Nigeria. A correlational research design was adopted. The population comprised 7,020 married teachers across 275 public secondary schools, from which a sample of 450 was drawn using multi-stage sampling. Three researcher-developed instruments:The Emotional Quotient Questionnaire (EQQ), Dispute Resolution Approaches Questionnaire (DRAQ), and Marital Communication Scale (MCS),were used for data collection. Reliability coefficients using Cranach’s Alpha were 0.86, 0.83, and 0.88 respectively. Data were analyzed using Multiple Linear Regression at 0.05 significance level. Findings revealed significant relationships between social skills, cooperation, and marital communication, and between self-regulation, withdrawal, and marital communication. The study concludes that emotional competencies and constructive dispute resolution strategies significantly predict effective marital communication among teachers, recommending integration of emotional quotient training into teachers’ professional development programmes.
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Introduction
     Marriage is a legally and socially recognized union that binds two individuals in a committed partnership characterized by companionship, mutual support, and shared responsibility. A stable marital relationship is typically marked by trust, emotional intimacy, effective communication, and the constructive management of disagreements. Marital satisfaction enhances individual psychological well-being and contributes to broader societal stability through cohesive family structures. Conversely, stress, communication breakdown, and unresolved disputes can undermine marital quality and, in extreme cases, result in separation or divorce. The quality of marital relationships is strongly influenced by personal attributes such as emotional quotient and dispute resolution approaches, which shape how couples manage interpersonal differences and sustain relational harmony (Gottman, 2019).
        Married secondary school teachers occupy a particularly demanding position, balancing professional responsibilities with marital and family roles. Teaching involves emotional labor, workload pressures, administrative demands, and student management, often leading to fatigue and stress that may spill over into family life. When emotional strain is not effectively managed, marital communication and satisfaction may suffer. However, supportive and communicative marital relationships can foster resilience, enhance job performance, and promote overall well-being (Vaughan, 2017). In Akwa Ibom State, socio-cultural expectations, traditional gender roles, and economic pressures further shape marital dynamics, influencing how spouses communicate and manage disagreements. Despite the cultural emphasis on family cohesion, increasing reports of strained relationships among married teachers highlight the need to examine the personal and interpersonal factors influencing their marital communication.
       Marital communication forms the foundation of relational stability, enabling partners to express thoughts, emotions, and expectations openly. Effective communication fosters trust, empathy, and constructive dispute engagement, whereas poor communication often produces resentment and emotional distance (Burleson, 2019). Emotional quotient (EQ), defined as the ability to perceive, understand, regulate, and appropriately express emotions, plays a crucial role in this process (Salovey & Mayer, 2019). Individuals with high EQ demonstrate empathy, emotional awareness, and adaptive regulation, which enhance relationship satisfaction (Goleman, 2015). A key component of EQ examined in this study is self-regulation—the capacity to manage impulses, remain calm under stress, and respond thoughtfully during marital disagreements. Self-regulation prevents escalation of disputes and promotes respectful dialogue, thereby sustaining marital harmony (Gross, 2018).
        Dispute resolution approaches also significantly influence marital communication. Thomas and Kilmann (2017) identified five primary styles: avoiding, accommodating, competing, compromising, and collaborating. This study focuses particularly on cooperation and withdrawal. Cooperation involves open dialogue, active listening, joint problem-solving, and a commitment to mutually beneficial outcomes. It reflects empathy, respect, and high emotional quotient, strengthening trust and long-term marital stability (Solomon & Theiss, 2017). In contrast, withdrawal entails deliberate avoidance of sensitive discussions, often reducing immediate tension but leaving issues unresolved and potentially fostering emotional distance (Solomon & Theiss, 2017). Additionally, social skills include active listening, respectful expression, negotiation, adaptability, and supportive behaviors. These skills enhance marital communication by promoting openness and relational satisfaction (Gudykunst, 2014).
Emotional Intelligence Theory by Daniel Goleman (1995) expands quotient beyond cognitive ability to include emotional competencies such as self-regulation, withdrawal, social skills and cooperation. The theory assumes that emotions shape behavior and decision-making, emotional quotient can be developed through learning, it enhances interpersonal relationships and professional success, and it is fundamental to constructive dispute resolution. In the context of married teachers, emotional quotient supports effective communication, balanced role performance, and healthy handling of disagreements.
         Conflict Resolution Theory by Morton Deutsch (1973) posits that dispute is inevitable due to differing goals and values, but its outcome depends on how it is managed. Dispute can be constructive when approached cooperatively, and destructively when mismanaged. The theory emphasizes interdependence, open communication, and learned dispute management approaches, making it relevant for understanding how married teachers navigate marital disputes while balancing professional demands.
         Social Exchange Theory by Peter M. Blau (1964) views relationships as exchanges where individuals seek to maximize rewards and minimize costs. It assumes rational evaluation, self-interest, reciprocity, and power dynamics in relationships. Marital satisfaction therefore depends on balanced emotional and material exchanges between partners.
           Lastly, Family Systems Theory by Murray Bowen (1966) conceptualizes the family as an interconnected emotional system shaped by interdependence, multigenerational patterns, and differentiation of self, and relational triangles. Together, these theories provide a comprehensive framework for understanding how emotional competence, dispute management, reciprocal exchanges, and family dynamics influence marital communication and stability among married secondary school teachers.
      The empirical review reveals consistent evidence that interpersonal competencies significantly influence marital communication among married secondary school teachers in Nigeria. Studies on social skills and cooperation (Williams, 2015; Okafor, 2018; Thomas, 2018; Uche, 2019) predominantly employed descriptive, correlational, quasi-experimental, and cross-sectional designs with samples ranging from 100 to 300 teachers across various states. Using instruments such as the Social Skills Inventory (SSI) and Marital Communication Scales, findings consistently showed a significant positive relationship between social skills (e.g. cooperation) and effective marital communication, emotional intimacy, marital satisfaction, and relationship stability. Teachers with higher social competence demonstrated constructive dispute resolution and stronger marital bonds. Similarly, studies on teacher cooperation and work-life balance (Oladipo, 2017; Olaniyan, 2018; Akinlade ,2019; Ekanem, 2021; Akpabio, 2023) found that professional cooperation positively influenced marital communication and satisfaction, although excessive work stress sometimes creates marital strain.
       Research on self-regulation, emotional quotient, and coping strategies (Garcia & Davidson, 2017; Brown, 2018; William & Thompson, 2019; Taylor & O’Connor, 2021) showed that self-regulation, emotional regulation, cooperation, and constructive dispute resolution approaches enhance marital communication and satisfaction. Conversely, studies on withdrawal and avoidance behaviors (Alabi & Junaid, 2017; Johnson & Williams, 2018; Adamu & Bassey, 2019; Ekong & Thomas, 2020) consistently reported that withdrawal, emotional exhaustion, and work-related stress negatively affect marital communication and satisfaction. Overall, the empirical literature establishes that positive interpersonal skills enhance marital communication, while withdrawal and poor self-regulation undermine it. However, most studies focus primarily on social skills or withdrawal independently. The present study extends the literature by examining emotional quotient dimensions and dispute resolution approaches as joint predictors of marital communication among married secondary school teachers in Akwa Ibom State.
      Given the dual demands faced by married secondary school teachers in Akwa Ibom State, understanding how emotional quotient, self-regulation, social skills, and dispute resolution approaches interact to shape marital communication is essential. This study therefore investigates the collective influence of these variables on marital communication among secondary school teachers in the state, with the aim of contributing empirical insight into factors that sustain marital stability and emotional well-being within this professional group.
Statement of the Problem
         Ideally, married teachers should maintain balanced professional and personal lives, supported by strong emotional regulation and constructive communication. However, many experience stress from workload, emotional fatigue, and ineffective dispute management, leading to marital misunderstandings and weakened relationships. Previous interventions often address communication and dispute separately without integrating emotional quotient variables. Thus, this study examined the joint relationship between emotional quotient, dispute resolution approaches, and marital communication.

Purpose of the Study
This study was designed to determine the relationship between emotional quotient, dispute resolution approaches and marital communication of secondary schools’ teachers in Akwa lbom State, Nigeria. Specifically, this study sought to determine:
i. the relationship between social skills, cooperation, and marital communication of secondary school teachers in Akwa Ibom State.
ii. the relationship between self-regulation, withdrawal, and marital communication of secondary school teachers in Akwa Ibom State.

Research Questions
This following research questions were raised to guide the study; 
i. What is the relationship between social skills, cooperation and marital communication of secondary school teachers in Akwa Ibom State?
ii. What is the relationship between self-regulation, withdrawal and marital communication of secondary school teachers in Akwa Ibom State? 

Null Hypotheses
The following null hypotheses were formulated to guide the study;
HO1:  There is no significant relationship between social skills, cooperation, and marital      communication of secondary school teachers in Akwa Ibom State.
HO2 There is no significant relationship between self-regulation, withdrawal, and marital communication of secondary school teachers in Akwa Ibom State.
Methodology
       This study adopted a correlational research design to examine the relationship between emotional quotient, dispute resolution approaches, and marital communication among married secondary school teachers in Akwa Ibom State, Nigeria. The design was appropriate because it enabled the researcher to determine the nature and strength of relationships among variables without manipulating them. The study was conducted in Akwa Ibom State, which has 275 public secondary schools distributed across 31 Local Government Areas and three senatorial districts. The population comprised 7,020 married teachers in public secondary schools (State Secondary Education Board, 2024). A sample of 441 teachers was selected using a multi-stage sampling procedure involving stratified random sampling, purposive identification of married teachers, and proportionate simple random sampling. The sample size exceeded recommendations from Krejcie and Morgan (1970) and Yamane (1967), ensuring adequate precision.
       Data were collected using three researcher-developed instruments: Emotional Quotient Questionnaire (EQQ), Dispute Resolution Approaches Questionnaire (DRAQ), and Marital Communication Scale (MCS). The instruments contained 40 Likert-type items measuring social skills, self-regulation, cooperation, withdrawal, and marital communication. Face validity was established by experts in Guidance and Counselling and Measurement and Evaluation, University of Uyo. A Trial test with 30 teachers yielded Cronbach’s Alpha coefficients of 0.86 (EQQ), 0.83 (DRAQ), and 0.88 (MCS), indicating high reliability. Data were collected with the assistance of two research assistants, resulting in 441 properly completed questionnaires (100% return rate). Multiple linear regression was used for data analysis at a 0.05 level of significance. Decisions were based on correlation strength and p-values. Ethical considerations such as informed consent, voluntary participation, confidentiality, and respect for respondents’ rights were strictly observed.
Results

Research Question 1: What is the relationship between social skills, cooperation and marital communication of secondary school teachers in Akwa Ibom State?






Table 1:  Result of Multiple Linear Regression of the relationship between social skills, cooperation and marital communication of secondary school teachers in Akwa Ibom State (n=441)
	Variables 
	R
	R2
	Adjusted 
R2                      Remark  

	Social skills and cooperation
	
	
	

	
	0.788
	0.621
	 0.620          Strong Relationship

	Marital communication
	
	
	


Source: Field Survey
         The result in Table 1 shows a correlation coefficient (R-value) of 0.788, indicating a strong positive relationship between social skills, cooperation and marital communication of secondary school teachers in Akwa Ibom State. The coefficient of determination of the two predictors (R2 – value) is 0.621. These jointly explain about (62.1%) of the variance in marital communication of secondary school teachers.  This means that there is a strong relationship between social skills, cooperation and marital communication of secondary school teachers in Akwa Ibom State.
Research Question 2: What is the relationship between self-regulation, withdrawal and marital communication of secondary school teachers in Akwa Ibom State?
Table 2: Result of Multiple Linear Regression of the relationship between self-regulation, withdrawal and marital communication of secondary school teachers in Akwa Ibom State (n=441)
	Variables 
	R
	R2
	Adjusted R2
	    Remarks

	Self-regulation and withdrawal
	
	
	
	

	
	0.515
	0.265
	 0.264      
	Strong Relationship

	Marital communication
	
	
	
	


Source: Field Survey
The result in Table 2 shows a correlation coefficient (R-value) of 0.515, indicating a moderate positive relationship between self-regulation, withdrawal and marital communication of secondary school teachers in Akwa Ibom State. The coefficient of determination of the two predictors (R2 value) is 0.265. These jointly explain about (26.5%) of the variance in marital communication of secondary school teachers.  This means that there is a strong relationship between self-regulation, withdrawal and marital communication of secondary school teachers in Akwa Ibom State.

Null Hypothesis 1: There is no significant relationship between social skills, cooperation and marital communication of secondary school teachers in AkwaIbom State

Table 3:  Summary of Multiple Linear Regression of the relationship between social skills, cooperation and marital communication of secondary school teachers in Akwa Ibom State (n=441) 
	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	17416.68
	2
	8708.34
	72.97
	.00b

	
	Residual
	52270.05
	438
	119.34
	
	

	
	Total
	69686.73
	440
	
	
	

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	T
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	7.34
	1.50
	
	4.88
	.00

	
	Social skills
	2.09
	.05
	.56
	38.61
	.00

	
	Cooperation
	1.72
	.05
	.43
	36.64
	.00


Source: Field Survey
         The result in Table 3 shows the F-ratio of 72.97 with a corresponding significance level (p = .00) at 2 and 438 degrees of freedom. Since the p-value is less than the alpha level of .05, the hypothesis which state that there is no significant relationship between social skills, cooperation and marital communication of secondary school teachers in Akwa Ibom State is rejected. Hence, there is a significant relationship between social skills, cooperation and marital communication of secondary school teachers in Akwa Ibom State. The unstandardized coefficients shows2.09 for social skills and 1.72 for cooperation. This implies that forecasting one unit increase in social skills, marital communication increases by 2.09 while for every one unit in cooperation, marital communication increases by 1.72. Both variables social skills and cooperation are statistically significant @ 0.05 level. With social skills having a strong influence on marital communication than cooperation. This implies that the more couples show social skills, and cooperate with each other, the better they communicate
Null Hypothesis 2: There is no significant relationship between self-regulation, withdrawal and marital communication of secondary school teachers in Akwa Ibom State
Table 4:  	Summary of Multiple Linear Regression of the relationship between self-regulation, withdrawal and marital communication of secondary school teachers in Akwa Ibom State (n=441) 
	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	11992.47
	2
	5996.23
	45.52
	.00b

	
	Residual
	57694.26
	438
	131.72
	
	

	
	Total
	69686.73
	440
	
	
	

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	13.83
	1.41
	
	9.84
	.00

	
	Self regulation
	0.84
	.05
	.48
	16.66
	.00

	
	Withdrawal
	0.75
	.05
	.48
	15.87
	.00


Source: Field Survey
The result in Table 4 shows the F-ratio of 45.52 with a corresponding significance level (p = .00) at 2 and 438 degrees of freedom. Since the p-value is less than the alpha level of .05, the hypothesis which state that there is no significant relationship between self-regulation, withdrawal and marital communication of secondary school teachers in Akwa Ibom State is rejected. Hence, there is a significant relationship between self-regulation, withdrawal and marital communication of secondary school teachers in Akwa Ibom State. The unstandardized coefficients show 0.84 for self-regulation and 0.75 for withdrawal. This implies that forecasting one unit increase in self-regulation, marital communication increases by 0.84 while for every one unit in withdrawal, marital communication increases by 0.75. Both variables self-regulation and withdrawal are statistically significant @ 0.05 level. With self-regulation having a strong influence on marital communication than withdrawal. This implies that the more couples show self-regulation, and withdraw from each other, the better they communicate. 
The findings revealed that:
i. 	There is a significant relationship between social skills and cooperation, and marital communication.
ii. 	There is a significant relationship between self-regulation and withdrawal, and marital communication.
iii. 	Emotional quotient significantly predicts marital communication among married secondary school teachers.
Overall, social skills, self-regulation, cooperation, withdrawal, and emotional quotient were found to significantly influence marital communication among secondary school teachers in Akwa Ibom State.
Discussion of Findings

Relationship between social skills, cooperation and marital communication of secondary school teachers in Akwa Ibom State
Findings revealed a significant relationship between social skills, cooperation, and marital communication among secondary school teachers in Akwa Ibom State. Teachers with strong social skills communicate effectively, listen actively, and engage in cooperative problem-solving, thereby enhancing mutual understanding, shared decision-making, and marital harmony.  This result is stem from the fact that. In marriage, these skills directly influence how partners express needs, respond to each other, and manage disagreements as when partners possess strong social skills, they are better able to compromise, negotiate, and collaborate. Cooperation in marriage isn’t just about shared tasks; it’s about aligning goals, respecting differences, and working together toward mutual satisfaction.
The finding aligned with the work done by Williams (2015) who found that social skills training significantly improved marital communication, particularly in terms of active listening, and dispute resolution however, excessive work-related demands may sometimes create imbalance and strain communication, consistent with previous studies. The study also found that excessive work-related cooperation led to disputes in some families, particularly when teachers struggled to balance work and family responsibilities.
Relationship between self-regulation, withdrawal and marital communication of secondary school teachers in Akwa Ibom State 
          Similarly, a significant relationship was found between self-regulation, withdrawal, and marital communication. Teachers with high self-regulation manage emotions, withdraw from impulsive reactions, and maintain respectful dialogue, improving communication, whereas persistent withdrawal often linked to emotional exhaustion—reduces interaction and may lead to emotional disconnection in marriage. 
The result is justified from the point that in marriage, partners avoid escalation during conflict, they stayed calm, and respond thoughtfully rather than reactively. Whereas withdrawal often occurs when one partner feels overwhelmed, threatened, or unable to regulate emotions effectively. It can be a way to avoid conflict, but when habitual, it reduces openness and intimacy.
The study aligns with that of Olagunju and Adeoye (2020) who found that withdrawal behaviors significantly reduced marital communication, leading to emotional disconnection between spouses. A partner with strong self-regulation is more likely to stay engaged in dialogue, listen actively, and express themselves constructively. Conversely, poor self-regulation increases the likelihood of withdrawal, which undermines communication and leaves issues unresolved
Conclusion
         Based on the study findings, it is concluded that emotional quotient and dispute resolution approaches significantly influence marital communication among secondary school teachers in Akwa Ibom State. Teachers with strong self-regulation and social skills, combined with constructive strategies like cooperation and thoughtful withdrawal, communicate more effectively and maintain harmonious relationships. In contrast, poor emotional control or unhealthy approaches such as excessive withdrawal weaken communication and increase misunderstandings.

Recommendations
Based on the findings of this study, the following recommendations are made:
i. Teachers should be guided to strengthen their social skills and cooperative abilities both in school and at home. Effective cooperation enhances teamwork and mutual decision-making, which are essential for healthy marital communication.
ii. Married teachers should be encouraged to practice self-regulation and avoid unnecessary confrontation or withdrawal in resolving marital disputes. This will promote emotional balance and peaceful coexistence in the home.
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Abstract
This paper explores the potential of paint production as a strategic pathway for acquiring tangible, life-long vocational skills aimed at fostering sustainable financial empowerment in Nigeria. In an economy characterized by high unemployment rates and fluctuating oil revenues, the need for diversified skill acquisition has become paramount. The study examines the technical processes involved in paint formulation—including decorative, industrial, and marine coatings—and evaluates the low entry barrier for small-scale entrepreneurs. By transitioning from theoretical knowledge to practical, hands-on application, individuals can establish micro-enterprises that contribute to local manufacturing and reduce reliance on imported chemical products. Key findings suggest that: Paint making offers a versatile skillset that remains relevant across the construction and maintenance sectors. Local production significantly lowers costs for the housing sector while providing a steady income stream for practitioners. When coupled with basic entrepreneurship training, these skills provide a "life-long" cushion against economic instability. The paper concludes that with targeted government intervention, improved access to raw materials, and standardized vocational training, paint making can serve as a robust engine for poverty alleviation and long-term economic self-reliance for the Nigerian youth and artisans.
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Introduction
Paint making is an integral part of industrial chemistry as the raw materials used in paint making are derived from the bi-products of chemical processes, Okiemien (2017).  It is said to be a dispersion mixture of two or more substances in a vehicle which is water. Paints are of two types namely: oil based paints and water based paints. There are a number of paints for different purposes such as: the gloss paint (oil paint), white wash paints (for ceilings), car auto paints (for cars), marine paints (for pipes and rods), stoving paint (for stoves, pot and plates). Paint is use for finishing and beautification of houses, furniture’s and machinery. It is also use for protecting metals from rust and corrosion. Paint is mostly used to protect, colour or provide texture to objects and surfaces. Paint is typically stored, sold and applied as a liquid but most types dry into a solid, (Stephanie, 2011). The purpose of paint is to protect the surface of metals and wood from attack by rain, dust and gases in the air. It can also be applied to impart beauty and protection, (Crowley,etal,.2018).
The knowledge and skills in paint making provide the needed economic growth of the nation as this may only be achieved through acquiring life-long skills. This tangible skills and competencies could empower and also make an individual self- reliant which contributes to national development. Tangible skills are a set of technical competencies an individual can develop to accomplish particular roles and responsibilities. These skills are mainly the outcome of education, training and life experiences, among others.
 Paints are made from mixing different raw materials in their correct proportion. The raw materials are classified into resins, additives, driers, solvent and pigments. The resins are binders that hold all the pigments together and allow adhesion to the surface painted to. There are two types of resin namely: 
Thermoplastic resins (ii) Thermo-setting resins.
 The thermoplastic are resins that remain plastic after setting but softens with heat. It functions in providing protection against materials that are corrosive while the thermosetting are resins that have excellent adhesion as well as resistance to heat, chemicals and water. The additives are added to prevent defects in coating. It enhances the properties of the substance. Examples of additives are: Driers, Thickeners, Fillers, preservatives and the Anti-skinning agent. The solvent is the base used for production; typically water. It acts as a carrier that helps bind the pigment and resin together. The pigment gives paints its colour and beauty. Paint composition largely determines its characteristics, usage and classification. By suitable variation of the types of proportion of the various constituents, they can be made dry, glossy or flat as desired. 
Paints have been manufactured since prehistoric times but until recently they were highly expensive and thus were mainly used for artwork. It is only since the 19th century that houses have commonly been painted. Today paints are used for colouring and protecting many surfaces including houses, cars, road marking and underground storage lessees. Paint is basically composed of resin, pigment, solvent and Additives, (Seper,2014). Proper paint formulation depends on the raw materials selection and accurate calculation of the amounts of its constituents. Paint is a blend in which pigments and fillers are suspended in a liquid. Therefore, paint formulations have relations to their applications. The selection of pigments, fillers and carrying liquids (vehicles) is necessary for a proper paint. To predict some properties of paint such as ease of painting gloss, wash ability for a certain formulation, the pigment volume concentration (PVC) in paint is used as indicator, (Turner, 2012). The (PolyVinyl Chloride) PVC of paint which is the volume of paint film occupied by the pigment and pigment extenders is a very important concept as it controls several paint properties as durability, reflectance, gloss, wash ability, (Sharma, 2011). Generally, the paint gloss increases relative to the non-volatile vehicle, gloss decreases until the gloss of the paint becomes flat.  According to (Turner, 2012), the viscosity of paint which is also controlled by the PVC, is an important quality parameter as it affects the flow and application properties of the paint. A Good Quality Paint is determined by the following: Adhesive (The ability of the paint to stick to the surface which brings other properties to work), Film integrity (Dry films with no weak spot in the film as a result of imperfect film drying), Ease of Application (Easily applied in accordance with the method prescribed). 
Concept of Life-Long Skills and Sustainable National Development
Life-long skill involves the acquisition of knowledge for either personal or professional purposes. (McGarrah,2015). Life-long skills foster a mixture of skills necessary in a changing world with the sole aim of building individuals and the nation (Loyens, Magda, & Rikers, 2018). In this way, the essence of life-long skill is to ascertain knowledge, values, and skills that make an individual confident and creative. Thus, the concept of life-long skills is important for an individual's competitiveness, creativity, employability, and empowerment and also enhances national development. Creativity is the main source of progress in lifelong skills. It enhances productivity in human capital, which is one of the main drivers of progress and sustainable development in the nation. (Pasi, 2019). Life-long skills involves the following; developing new skills such as sewing and cooking, acquiring new knowledge, technology driven skills such as software applications, self -taught skills among others. Self- motivation is a driving force acquiring life-long skills. This comes from strong internal goals such as a desire for personal growth, innovating on existing knowledge and ensuring accountability for practice and development. This can be achieved through acquiring painting skills which can be translated into financial gains which also promote sustainable financial empowerment for individuals and the nation at large. Sustainability, according to UNESCO, (2014) allows every human to acquire knowledge, skills, attitudes and values required to maintain a sustainable nation. 




Paint Making and Tangible Life-Long Skills for Sustainable Financial Empowerment 
Paint making is a practical and tangible skill that, when combined with an understanding of sustainable practices, can contribute to lifelong skills for sustainable financial empowerment as well as promoting national development. Paint making involves various skills, including a combination of technical knowledge, chemistry, and practical abilities. These skills can be translated into financial gain for sustainable empowerment when  one can determine the raw materials needed for production of desired of paint, determine the quantity of each of the materials, determine the process involved in the production of paints, determine the marketing strategy suitable for the finished product which is to be translated into financial gain. Painting skills when translated into financial gain may serve as a panacea to unemployment and poverty generally among youths and particularly an avenue for sustainable development.
It is no longer enough to come out of school with a purely technical and scientific education. There is need to acquire life-long skills in order to understand and contribute in the context of market and business enterprises to increase sustainable financial empowerment for an individual and societal development. In this way, respective universities and other tertiary institutions have a potential role to play in the training of scientist and engineers with entrepreneurial skills to enable them engage in technology driven business ventures to enhance life-long skills, (Jain, 2020). This can be achieved through the process of innovation, generation and protection of intellectual property and acquiring entrepreneurial skills. According to Nelson et al, (2019), being an entrepreneur requires a complex set of skills and abilities. (Adeyemo, 2019) further identified these skills to include the following:
a.	Having a requisite knowledge and expertise.
b.	Acquiring wisdom to seek out and listen to the advice of those who are expert.
c.	Ability to make quality decision, hard work and passion. 
d.	Having communication skills and organizational skills 
e.	Ability to learn from mistakes and acts on opportunities.
f.	Having marketing skills and management skills.
Skills and sustainable development have been key drivers of several initiative and development efforts in Nigeria.  For example, since Nigeria’s independence, the concept of economic self-reliance has become a feature of national budget, speeches and presentations by successive Governments, (Kim et al, 2013). Skilled economic development relies on internal human and material resources as opposed to development that relies heavily on external resources. However, self-reliance empowerment allows for some external support even though it must be propelled and sustained by internal resources, (Kim et al,2013).
An overview of policy programmes adopted and implemented with the overall goal of achieving economic skills and promoting sustainable development in Nigeria has been summarized by (Kim et al,2013) and presented below:
a.	Operation Feed the Nation and Green Revolution:
Prior to the discovery of crude oil in commercial quantities in the mid-fifties, agriculture was the basis of the national economy. Thus, these programs were intended specifically to revitalize agriculture in the country to ensure stability and self-sufficiency in food production.
b.	Structural Adjustment Program (SAP)
This was in reaction to the paradigm shift from a public sector dependent economy to a private sector led enterprise. It can also be argued to some extent, SAP forced on the country due to steady drop in Nigeria’s revenue profile. The objectives of this program were to:

i.	Reform and diversify the productive base of the economy with the aim of lessening dependence on the oil sector and imports.
ii.	Achieve a fiscal and balance of payment over the medium term
iii.	Lay the basis for a sustainable non-inflationary growth over the medium and the long term
c.        Seven-point Agenda
	The agenda focused on key development issues and initiatives expected to move the nation towards self -reliance and sustainable development.
d.	United Nations Millennium Development Goals (MDGS)
	The successful implantation and delivery of the MDGs were expected result in improved standard of living through:
i.	Reducing extreme poverty and hunger
ii.	Achieving universal primary education
iii.	Improving maternal health 
iv.	Ensuring environment sustainability 
v.	Developing a global partnership for development 
(Marinova et al., 2016) further identified five (5) key characteristics of self-reliance which demonstrate close links with the principles of sustainability. These include; Simplicity, Responsibility, Respect, Commitment, Creativity. Thus, it can be deduced that painting skills can fill the gap of unemployment and promote life-long skills for a sustainable financial development of individual and the nation.
 Raw Materials Selection and Quantity in Water Based Paint Production
Raw materials as defined by Oxford English Dictionary are the basic raw materials from which products are manufactured or made.  The raw materials for paints are gotten from several supplies so that it needs to be tested and compared with the manufacturer standards. Clearly, input material put heavy constraints on output products given the importance of raw materials as the critical input and the increasing challenges related to raw materials supply. (Sharma, 2011). Therefore, a systematic and effective selection and formulation of raw materials for paint is critical to paint production industries.
	 Paint formulations depend upon raw materials selection and accurate calculation of the amount of its required constituents. The selection of the pigments, Resin, Additives and Solvents is necessary for a proper paint production. More so, pigments should be opaque to ensure good covering power and chemically inert to secure stability and non-toxicity, (Sharma, 2011).
Table 1: Showing Quantity of Raw Materials  for 20 liters Paint Production
	
	Raw Materials
	Quantity

	
	Water (H2O)
	10 Litres

	
	Titan (Ti O2)
	¼ kg

	
	Calcium Carbonate (CaCO3)
	15kg

	
	Nitrosol
	1milk cup

	
	P.V.A/773 (Gum)
	1.5kg

	
	Genepore
	1 milk cup

	
	Hydrosol
	1 cup

	
	Ammonia/Formalin
	1 cup

	
	Galgon 
	¼ milk cup
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Figure 1: Showing the raw materials selection before production process
Ekanem   (2021) postulated in Table 2, the list of a quality paint materials and its functionality 
Table 2: Showing List of the Raw Materials and its Functionality 
	Raw Materials
	                                                    Functions

	Nitrosol
	One of the primary functions of Nitrosol in paint production is to serve as a thickening agent. By increasing the viscosity of the paint, Nitrosol helps to control its flow properties, prevent sagging or dripping, and improve the overall consistency of the paint.
       Nitrosol also helps in the stability of the paint formulation by preventing the settling or separation of pigments, fillers, and other solid components. This ensures that the paint remains homogeneous and uniform throughout storage and application. 

	Ammonia/
Formalin
	Formalin is used as a preservative in paint products to prevent the growth of microorganisms such as mold and bacteria. This helps extend the shelf life of the paint and maintain its quality over time. Ammonia is not commonly used as drying agents in paint production. 

	P.V.A/773
	PVA can be used as a binder or resin component in water-based paints. When incorporated into paint formulations, PVA provides adhesion, film-forming properties, and durability to the dried paint film. It helps bind pigment particles together and adheres them to the painted surface, contributing to the overall performance and appearance of the paint. it is anti-skinning agent as it prevent pain from chalking

	Titan (Ti O2)
	Titanium dioxide is a crucial pigment in paint production, valued for its ability to provide opacity, UV protection, durability, chemical stability, versatility, and optical enhancement. Its widespread use across various paint formulations underscores its importance in the coatings industry. it also Provide coverage

	Calcium Carbonate
	Calcium carbonate is commonly used as an extender pigment in paint formulations. It is an inexpensive filler material that helps to extend the volume of the paint without significantly altering its properties. By replacing a portion of more expensive pigments like titanium dioxide, calcium carbonate helps reduce the overall cost of the paint.
       Calcium carbonate plays a versatile role in paint production, contributing to aspects such as cost reduction, opacity enhancement, finish control, rheology adjustment, pH stabilization, and formulation stability. Its wide availability, low cost, and compatibility with various paint systems make it a commonly used ingredient in the industry.

	Hydrosol
	In addition to acting as antifungal, hydrosols possess antimicrobial or preservative properties due to the presence of essential oils or other bioactive compounds. Incorporating hydrosols with preservative properties into paint formulations can help inhibit the growth of mold, mildew, and bacteria, thereby extending the shelf life of the paint and reducing the risk of spoilage.

	Genepore
	   It acts as stabilizers, helping to prevent settling or separation of pigments and other additives in the paint formulation. This ensures a more homogeneous mixture and maintains the integrity of the paint over time as well as preventing colour fading

	Colour
	In addition to beautification and aesthetics, colours can serve functional purposes in paint production. For example, certain colors may have specific properties such as heat reflectivity or light absorption, which can impact the performance of the paint in different applications. Additionally, colors can be used as indicators or warnings in safety-related applications, such as marking hazardous areas or indicating directions in navigation systems. 

	Shinning agent  
	shining agents play a critical role in paint production by enhancing the aesthetic appeal, durability, and application properties of the paint, ultimately contributing to the overall quality of the finished product



The process involved in the production of 20 liters water-based paint are outline thus:
1. Pour 10 litres of water in a basin
2. Add ¼ kg of Titan then stir in a clock wise direction while observing the mixture for about 5 minutes.
3. Add 15kg of calcium carbonate and stir vigorously for about 5-10 minutes.
4. Add 1 cup of Nitrosol and stir
5. Add 1.5kg of P.V.A and stir
6. Add 1 cup of Genepore and stir continuously
7. Add hydrosol and stir 
8. Add ammonia and formalin and stir
9. Add the pigment to taste and then stir the whole mixture.
The solvent is subjected to the following test.
a.	Density test
b.	Vaporization time
c.	Flash point
	Density test is done to know the solvent is mixed with another component or not. It is done by using density cup and putting an empty cup on the balance to make the balance on zero state after that the cup is filled with the solvent and weighed again. Vaporization time: To be sure that the solvent does not mix with other materials, it is done by boiling the solvent and counting the rate at which the solvent vaporizes.  Flash point: This indicates whether the solvent is pure as every solvent has a standard value to flash point. (Ekanem, 2021))
Figure 2 and 3 showing the production process into finished paint product
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Tangible Skills for National Development through Paint Making
Paint making when combined with an understanding of sustainable practices, can contribute to lifelong skills for sustainable national development. Paint Making offers the following opportunities:
Employment Opportunities: The industries that produce paint offers job in areas such as, manufacturing, quality control, sales and marketing.
Environmental Awareness: Learning to make paint sustainably involves understanding the environmental impact of materials and processes. This awareness can lead to more responsible consumer choices and a culture of environmental stewardship, contributing to the nation's long-term sustainability.
Community Engagement: Paint making can be a community-based endeavor, encouraging collaboration and developing a sense of ownership and pride, which can extend to other community development initiatives that promotes sustainable national development.
Knowledge Transfer: As individuals acquire skills in paint making, they become potential trainers who can pass on their knowledge to others. This knowledge transfer supports intergenerational learning and the perpetuation of the skill, contributing to lifelong skills development.
Skills Development: Teaching individuals how to make paint not only imparts technical knowledge but also fosters skills in problem-solving, chemistry, quality control, and business management. These skills can be applied to various fields and industries, leading to diversified and resilient economies.
Innovation: The field of paint making has seen innovations in eco-friendly, low-VOC (volatile organic compounds) paints, which are better for human health and the environment. By fostering innovation and research in this sector, countries can produce paints that align with international sustainability standards, enhancing their global competitiveness.
Economic Empowerment: Learning the art and science of paint. Okafor (2022) asserted that economic empowerment in paint manufacturing has to do with Business models of economic sustainability. Economic empowerment in paint production can also involve supporting entrepreneurship and small business development within the supply chain. This includes opportunities for entrepreneurs to establish paint distribution businesses, retail outlets, or contracting services, thereby fostering local economic growth and diversification.
Accordingly, Kwon and Rupp (2013) Paint production companies may invest in training and capacity-building programs to enhance the skills and knowledge of their workforce. By providing education and training in areas such as paint manufacturing techniques, product development, quality assurance, and safety practices, employees are empowered to pursue career advancement opportunities and higher-paying positions within the industry.
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Figure 4:  Students of Technical Education, College of Education Afaha Nsit, Nsit Ibom,
	    Source: 2023 production

Skills in Marketing of Paint
Marketing is a societal process by which individuals and groups obtain what they need and want through creating, offering and freely exchanging products and services of value with others, (Kotler et al,2015). However, the central emphasis is the exchange of an outlook comparable to other recent literature on marketing. Marketing also involves activities that are directed towards buying and selling of goods and services for profit. (Uko,2010) defined marketing of product as the performance of all business activities involved in the flow of products and services from the point of initial production until they are in the hands of customers. According to the author, business activities such as advertising, processing, grading and standardization of production, storage, transportation and distribution, pricing and bargaining are involved in marketing.
In the same vein Christensen (2018) also referred to marketing as the sum total of all business activities that direct the flow of sales of product and services from the producer to the end users. The author further highlighted marketing skills to include but not limited to the following: 
1. Processing of products to attract customers
 2. Assembling and packaging of products
 3. Grading, weighing and measurement of products to size, weight and quantity
 4. Sorting of products into groups
 5. Storage of products to preserve quality
 6. Loading and offloading of products to and from market
 7. Financing marketing activities

Paint production ready for Marketing
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	Figure 5:  Formasoro Paint 
		 Source: 2023 production

 (Ogundipe, 2017) also observed that profitable marketing of paint product demands some specialized skills such as:
i .	Ability to identify distribution channels
ii.	Ability to monitor the production volume and control the distribution rate of paint production.
iii.	Ability to understand the economic interactions between demand and supply in the market environment.
iv.	 Ability to influence and control the prices of various paint products
v.	Ability to maintain a steady supply of paints in order to keep the customers in a constant market flow.
However, the need to satisfy customer’s choice and taste should also be considered. Okerie (2010) stressed that this could be done through the following practices:
a. 	Improving the quality of product to provide varieties and satisfy customer’s choice.
b. 	Adopting media education principle via radio, television and news prints.
c. 	Taking risk in new investments towards expansion.
d. 	Calling for suggestions and recommendations from middlemen and the customers for improvement.
As presented in this article, knowing the raw materials and quantity required, processes involved in production, branding and marketing processes helps in promoting the needed skills for employability and national sustainability.  As noted in the view of (Mura, 2013) marketing of paint requires specialized skills and professional handling of product to maintain quality for internal trade. Marketing as a concept in this article involves choosing target markets and getting, keeping and growing customers through creating, delivering and communicating superior customer value. The marketing concept is based on increasing a company’s ability to compete and achieve maximum profits by marketing the ways in which it offers better value to customers than its competitors. It is all about knowing the target market, sensing its needs and meeting them most effectively. Many refer to this as the customer-first approach.
Conclusion
Skills development is essential to address the opportunities and challenges to meet new demands of changing economies and new technologies in the context of globalization.  Therefore, life-long skills are indispensable in order to keep up with the changing skills needed for the labor market. Paint making tangible skills development is therefore an essential prerequisite for sustainable empowerment and development of an individuals and nation. It can also contribute to facilitating and transitioning of a nation from an informal to a formal economy. The production concept in paint making entails the availability, quality, innovation and performance over cost. Thus, marketing strategy of paint focuses on continuous product improvement and innovation as this will yield more productivity which will enhance sustainable financial empowerment.
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Abstract
This study was conducted to assess the effect of different dietary treatments on the weight gain and shell length of African giant land snails (Archachatina marginata) in Uyo local government area of Akwa Ibom State. One hundred (100) juvenile snails were used for the study and were randomly assigned into five treatment groups in a Completely Randomized Design (CRD). Each treatment had Twenty Snails and were allotted into four replicates per treatment group. Treatment I consisted of pawpaw leaves, Treatment 2 Moringa oleifera leaves, Treatment 3- Calopogonium mucunoides, Treatment 4- Centrosema pubescens leaves and Treatment 5 - pawpaw leaves, Moringa oleifera, Calapogonium mucunoides and Centrosema pubescens leaves combined at 25% each. Each treatment was given forty (40) grams of respective feed and water daily and were fed ad-libitum for a period of twenty four weeks. Body weight and shell length gains were measured bi-weekly using an Electronic Compact Scale and Vernier caliper respectively. Weight and Shell length gain were calculated.  Mean and standard deviation were calculated and used in answering research questions while Analysis of Variance (ANOVA) was used in testing level of significance (P<0.05). Results showed that there was a significant (P< 0.05) effect on the mean body weight and shell length gains of Archachatina marginata based on various feed treatments. It was concluded that Moringa leaves gave the best result among the various dietary treatments used in the evaluated growth parameters while Centrosema pubscens exhibited worst performance both in weight and shell length. The best result from Moringa oliefera could be traceable to the high protein as obtained in its proximate composition and the ease of rasping the feedstuff due to its tiny sizes. It was recommended among others that snail farmers should adopt Moringa oleifera leaves as best feedstuff following its potential in enhancing rapid snail growth in terms of weight gain and shell length increase for improved feeding among households and food security.
Keywords:	Feedstuff, Archachatina, Weight gain, shell length.

Introduction
Archachatina marginata is a specie of air breathing tropical land snail, a terrestrial pulmonate gastropod mollusk in the family of Achatinidae. The African giant land snail (Archachatina marginata) is one of West Africa’s largest land snails. Majority of these snails live in Nigeria’s derived guinea and savanna forest litters, which range from deep tropical high forest bordering to riparian forests (Olusi et al, 2021). African giant land snails are hermaphroditic pulmonate nocturnal gastropods of the Archatinidae family. They are native of Africa and can be found throughout Sub-saharan Africa from Gambia to the Lake Chad region in the east. Their range stretches all the way down to Orange River in South Africa. Snail farming is an emerging agricultural practice that involves the cultivation and rearing of snails for various purposes, including food production, biomedical research and cosmetics. As food, snail meat is eaten widely in Africa and Europe. Nutritionally, snails contain essential vitamins and minerals needed for the body. Snails have essential fatty acids, calcium, selenium, iron, magnesium and a rich source of vitamins E, A, K and B12. Snails are 80% water, 15% protein, 2.4% fat and very low in calories (Ajayi, 2017).
	In Nigeria, snail farming has gained popularity as a lucrative venture offering opportunities for economic growth and food security with a renewed trust to increase animal protein production. It is environment – friendly and can be done with little skill and cash (Essien and Obup, 2023). It is widely accepted nationwide in Nigeria. Snail meat is regarded as a delicacy, very palatable, nutritious, rich in protein and iron as well as calcium and phosphorus. It is a major source of essential amino acids such as lysine, leucine, arginine, tryptophan and phenylalanine, thus it is recommended for convalescents. Although, it is low in sodium, fat and cholesterol and it is useful for the treatment of anemia, asthma, high blood pressure, arteriosclerosis and similar ailments (Ani, et al., 2014). The shell can be incorporated into animal feeds to serve as additional source of calcium or used in liming to reduce soil acidity. Snail farming therefore encourages cheap and affordable animal products (Agboola et al., 2018). However, accelerated deforestation has rendered local gathering of snails from the wild a very difficult task because of rapidly declining snail populations. The implication is that local communities are not able to satisfy demand for both self-sufficiency and business. To ameliorate the diminishing snail population, snail farming could be combined with other enterprises and raised at the backyard as an alternative strategy to boost cheaper proteinous food production by placing emphasis on nutrition for accelerated growth. In meat animals like snails, growth is described as an increase in the size (weight or dimensions) of the animals (Aidan and McGee, 2023). Animal’s growth can be monitored in several ways, including measurement of length, width, girth and weight among other parameters. Generally, live weight has been the most important and most commonly measured parameter, probably because of the ease in obtaining weight information and the importance of weight in marketing animals for use as meat. 
One major challenge to efficient snail production both in intensive and semi-intensive management system is the high cost of commercial feed materials (Raimi and Olomola, 2020). In animal farming, feed cost is responsible for the high total cost of production. Despite the fact that African giant land snails are herbivores; feeding on a wide range of plants materials, fruits and vegetables, knowledge on feed sources by many snail farmers is limited. The nutritional quality of snail meat depends on the quality of the feed they consume (Ani, et al., 2014). Moreover, the nutrient compositions of the various feed sources for snails have not been evaluated and their effects on growth are still not well known. Therefore, there is need to investigate and establish the unknown  for an acceptable feeds for snails in order to provide the needed nutritive requirement at a cheaper cost as well as enhance their growth. The incorporation of Carica papaya, Moringa oleifera, Calopogonium mucunoides and Centrosema pubescens leaves (PaMoCaCe) in the diet of growing snails may be of help in meeting the nutritional and health requirement of snails as well as enhance their growth parameters, thereby making them attain maturity and market weight within a shorter period of time. 
Pawpaw leaves (Carica papaya) is one of the most widely cultivated crops in the world. Its fruit, seeds and leaves are frequently utilised in a variety of culinary and folk medicine practices. Papaya leaves contain unique plant compounds that have demonstrated broad spectrum of phyto-chemicals such as enzyme (papain), alkaloids and phenolics which have been tested and found to contain essential ingredients capable of enhancing growth, feed intake, feed utilisation and suppression of pathogens growth (Choudhary, et al., 2023). Carica papaya leaves have several effects on snail feeding, depending on factors like species, preparation method and inclusion levels. This is because they are rich in protein and beneficial phytochemicals which can enhance growth when included in their diets. Studies have shown that inclusion of Carica papaya leaves in the diets of snails can improve weight gain and shell development (Okocha and Nwankwo, 2018). Approximate composition revealed dry matter (87.9%), Moisture (6.15%), crude protein (25.28%), crude fibre (4.72%), crude fat (5.13%), Ash (7.73%), Nitrogen Free Extract (NFE) (39.91%) and Ether Extract (EE) (5.5%) (Nath and Dutta, 2016 and Agbonghae and Nwokorga, 2019).
Moringa oliefera is a short-lived, fast growing drought resistant tree of the family moringaceae, native to northern India. It is a perennial plant species known as “the miracle tree” since practically all of its parts can be utilized as food (Roland, 2020). According to Ani, et al.  (2014), dietary inclusion of Moringa oleifera leaf in snail diets had significant effects (P>0.05) on feed intake, final body weight, average daily weight gain, total weight gain, feed conversion ratio, shell length, shell width and percentage mortality among other parameters. Ani et al., 2014 reported that 20% of Moringa leaf meal can be included in the diet of growing snails without any adverse effect on growth performance and carcass yield of the snails. Udeh and Udeh (2017) stated that dietary inclusion of Moringa leaf meal at 10% to the growing snails improved growth performance such as body weight gain, feed intake, feed conversation ratio, shell length, shell width and lipid profile of snail meat. Approximate composition revealed a high dry matter of (92.83%), moisture (7.90%), crude protein (28.62%), crude fibre (7.55%), crude fat (5.09%), Ash (8.99%), NFE (33.5%) and EE (5.7%) (Gumel et al., 2025 and Sodamade, et al., 2021). 
Amobi, et al. (2024) stated that Moringa oleifera leaf meal showed the best performance compared to the other treatments with increase in mean weight gain of 132.14% and 62.95%, mean shell length gain of 57.87%, and 59. 47%, mean shell circumference gain of 22.81% and 59.47%, mean thickness gain of 2.18% and 83.43% respectively as compared to the control diet. The researchers posited that inclusions of moringa oleifera leaf meal in the snail diet up to 20% is recommended for optimum productivity of both Archachatina marginata and Achatina fulia. Incorporating Moringa oleifera leaves into snail diets has been shown to positively influence growth dynamics and overall snail vitality. Optimal inclusion levels such as 25% have been identified to maximize these benefits. The above findings suggest that Moringa leaves are a valuable feed resource in heliculture, contributing to sustainable and efficient snail farming practices. Calopogonium mucunoides is a trailing or twining perennial legume that regenerates freely from seeds and is well adapted to our environment. It grows well in mixture with grasses and although low in patalability, its crude protein content is quite high, ranking highest among some selected green plants available to livestock in the dry season (Asongwed-Awa and Abakar, 2023). These species have been widely introduced to farmers for use as cover crops for soil regeneration and improvement, where dry matter yields of over 7 tons/ha have been obtained. Apart from its use in soil protection and fertility improvement, Calopogonium mucunoides can also be used to improve the ration of livestock by providing the protections required for maintenance especially during dry season. The plant is also of high nutritive value, especially due to its high protein and fibre content and therefore, may be used in feed formulation. Proximate analysis revealed dry matter (87.67%), moisture (11.37%), crude protein (22.56%), crude fibre (22.93%), crude fat (7.89%), Ash (7.68%), NFE (31.59%) and EE (4.00%) (Adewale et al., 2020, Obua and Okoye, 2015, Anyaegbu et al., 2023).
Centrosema pubescens just like Calopogonium mucunoides is a perennial, trailing-climbing leguminous herb with high nutritional qualities. It can be used as an alternative to soybean meal in feeding broiler chickens as leaf meal can be used up to 20g per day in diets of broiler chickens. Proximate composition analysis revealed dry matter (68.3%), moisture (7.17%), crude protein (22.24%), crude fibre (11.13%), crude fat (3.17%), Ash (11.06%), NFE (45.25%) and EE (3.00%). (Obua, 2018; Nworgu and Fasogbon, 2006). The researcher has observed that, many studies have been conducted on the growth performance of African giant land snails (Archachatina maginata) fed with different feed preferences but none has investigated into growth dynamics of Archachatina maginata fed with Carica papaya leaves, Moringa oleifera, Calopogonium mucunoides and Centrosema pubescens leaves as sole feeds. It is for this reason that this study was conducted to determine the effects of feeding different feedstuff on weight gain and shell length of African giant land snails (Archachatina maginata) in Uyo Local Government Area of Akwa Ibom State.

Statement of the Problem
Snail farming holds significant potential for contributing to sustainable food security and a cheap protein supply in our daily diets. However, the sector faces several challenges that hinder its full potential, particularly in the supply-value chain. The researcher has observed that the rate of supply of protein foods is not in tandem with demand resulting in shortage in protein food supply in Akwa Ibom State, particularly in Uyo Local Government Area. The low supply of protein food has become a serious concern to humans, especially children. Lack or deficiency of protein can lead to malnutritional conditions such as kwashiorkor and marasmus, which can be life threatening. A very low protein intake can lead to weak muscle tone, edema or swelling due to fluid retention, thin, brittle hair and skin lesions. In adult, a loss of muscle mass while in children, growth deficits. A very low protein in our daily meals can also lead to hormonal imbalances.
If the problem is not addressed, some of these conditions could lead to death. To alleviate this problem of shortage in protein foods supply, a cheap and affordable source of protein in snail farming food should be raised in commercial quantity using locally sourced feedstuffs that will enable them attain maturity and market weight within a shorter period of time. This study was therefore conducted to determine the growth dynamics of Archachatina marginata species of African giant land snails fed with Carica papaya, Moringa oleifera, Calopogonium mucunoides and Centrosema pubescens leaves in Uyo Local Government Area.   

Objectives of the Study
The main purpose of the study was to determine the effect of different dietary treatments on the weight gain and shell length of African giant land snails (Archachatina marginata) in Uyo Local Government Area of Akwa Ibom State. Specifically, the study sought to determine:
1. The effect of different dietary treatments (Moringa oleifera, Calopogonium mucunoides, Centrosema pubescens leaves and Carica papaya leaves) on weight gains of Archachatina marginata raised in Uyo Local Government Area.
2. The effect of different dietary treatments (Moringa oleifera, Calopogonium mucunoides, Centrosema pubescens leaves and Carica papaya leaves) on shell length gains of Archachatina marginata raised in Uyo Local Government Area.

Research Questions
The following research questions were posed to guide the study:
1. What are the effects of different dietary treatments (Moringa oleifera, Calopogonium mucunoides, Centrosema pubescens leaves and Carica papaya leaves) on weight gains of Archachatina marginata raised in Uyo Local Government Area?
2. What are the effects of different dietary treatments (Moringa oleifera, Calopogonium mucunoides, Centrosema pubescens leaves and Carica papaya leaves) on shell length gains of Archachatina marginata raised in Uyo Local Government Area?

Research Hypotheses 
	The following null hypotheses were formulated to guide the study:
1. There is no significant effect in the body weight gains among African giant land snails (Archachatina marginata) fed with Moringa oleifera, Calopogonium mucunoides, Centrosema pubescens leaves and Carica papaya leaves raised in Uyo Local Government Area.
2. There is no significant effect in the shell length gains among African giant land snails (Archachatina marginata) fed with Moringa oleifera, Calopogonium mucunoides, Centrosema pubescens leaves and Carica papaya leaves raised in Uyo Local Government Area.

Methodology 
The study adopted a Completely Randomized Design (CRD). The design was considered most appropriate for the study because it sought to establish a cause-effect relationship between independent and dependent variables by manipulating independent variables which are the feedstuff to observe what happens to the dependent variables which are weight gains and shell length increase of African giant land snails. The design involved random assignment of snails to five different dietary treatments. The study was conducted in Uyo Local Government Area of Akwa Ibom State at the University of Uyo, Agricultural Education demonstration farm. Uyo plays the dual role of a state capital as well as a Local Government Headquarters. Uyo is made up of four clans, namely: Ikono, Oku, Etoi and Offot clans. Uyo is located in the tropical rainforest that supplies abundant palm produce, cassava, Carica papaya and various vegetables. It covers an area of 115km2 (NPC 2006). The area where the research was carried out provided a mini-environment similar to the natural habitat of snails, with tress like Carica papaya, Musa Sapientum, Persea Americana and crops such as cassava and yam as well as forages like Controsema pubescens, Calopogonium mucunoides and Moringa oleifera which provided shade that protected the pen and snails from direct sunlight and heavy rainfall.
The population of the study was 100 juvenile African giant land snails (Archachatina marginata). This specie of snail was chosen for its assumed greater adaptability to the climate of the area, large size, high market value and survival rate in Uyo, Akwa Ibom State. All the 100 juvenile African giant land snails were purposively used for the study. The juvenile snails of mean initial body weight of 30.75g were randomly allotted to five feed treatment groups in a completely randomized design. Each feed treatment was replicated four (4) times with five snails each. Treatment 1 was Carica papaya leaves (control), treatment 2 Moringa oleifera leaves, treatment 3 Calopogonium mucunoides leaves, treatment 4 Centrosema pubescens leaves and treatment 5 a combination of Carica papaya leaves, Moringa oleifera, Calopogonium mucunoides and Centrosema pubescens leaves at a ratio of 25% each. The experiment was conducted using a hutch box. The dimension of the hutch was 100cm x 50cm x 30cm with a stilth of 35cm. The box was a cubical wooden frame with many chambers. The base of the box was built with a hard wood and perforated to allow free drainage of excess water. The bottom of the box was filled with a sterilized loamy soil to a depth of 20cm. The box was covered with a lid made of chicken wire mesh reinforced with mosquito nets. The lid was fitted with a padlock to discourage pilfering of the snails. The stand of the cage was placed inside spent engine oil mixed with water. This was to prevent insects from crawling up to the box. The soil in the hutch was changed occasionally to prevent accumulation of droppings and slime which are capable of increasing the chances of disease development. 
The snails were reared in a hutch pen after being were acclimatized for one weeks. The various dietary treatments were collected from the nearby bush fresh wilted and used. The soil was sprinkled with water twice daily to keep the internal environment moist. Plastic feeding troughs were used to provide forty grams of feeds and water to snails ad libitum. Forty grams was measured and given to the snails after wilting. Since snails are nocturnal animals and feed mostly at night, they were fed with the diets in the evenings daily for twenty-four weeks (168 days). The feeding troughs were removed daily and the left over feed collected and measured. Thereafter, the feeding troughs were cleaned and new feed served to the snails for the next day. Electronic compact scale and Vernier caliper were used for data collection. Data on weight and shell length were collected at the beginning of the study and thereafter in a fortnight intervals. Data collected were analysed using descriptive and inferential statistics. The descriptive statistics were mean and standard deviation while inferential statistics was a one-way Analysis of Variance (ANOVA) for testing null hypotheses at 0.05 level of significance. A Duncan Multiple-Range Test was deployed to determine which feed treatment groups showed significant effect. 

Results
Research Question 1:  What are the Effects of Feeding Different Feedstuffs on the Weight Gains of African Giant Land Snails (Archachatina marginata) Raised in Uyo Local Government Area.
Table 1: Mean Effect of Different Feedstuffs on Weight Gain 
	TREATMENT (T)
	N
	     MEAN 
	Std. Error

	T1
	12
	42.01
	+1.95

	T2
	12
	44.61
	+2.05

	T3
	12
	36.12
	+1.10

	T4
	12
	32.71
	+0.29

	T5
	12
	42.11
	+6.91



The growth response of snails as presented in Table 1 shows the mean scores for weight gain among African giant land snails fed on different dietary treatments in Uyo Local Government Area. The results indicate that snails in Treatment 1 (Pawpaw Leaves) had a mean score of 42.01, Treatment 2 (Moringa Leaves) 44.61, Treatment 3 (Centrosema Leaves) 36.12, Treatment 4 (Centrosema Leaves) 32.71 and Treatment 5 (PaMoCaCe Leaves) 42.11 respectively. The findings showed that different dietary treatments have effect on weight gain of African giant land snails (Archachatina marginata) with Moringa leaves exhibiting the highest mean. This implies that snails fed Moringa oleifera leaves performed better than those of others dietary treatments. The high mean body weight gain further implies that Moringa leaves have good potentials of enhancing snails growth. 

Research Question 2: What are the Effects of Different Dietary Treatments on the Shell Length Gain of (Archachatina marginata) in Uyo Local Government Area.
Table 2 	Mean effect of different feedstuffs on the shell length gains of African Gain Land Snails (Archachatina marginata) Raised in Uyo Local Government Area
	TREATMENT (T)
	N
	MEAN
	Stad. Error

	T1
	12
	6.03
	+0.20

	T2
	12
	6.71
	+0.29

	T3
	12
	5.69
	+0.16

	T4
	12
	5.32
	+0.84

	T5
	12
	6.07
	+0.24



The growth response in shell length gain among snails as presented in Table 2 shows the mean scores among African giant land snails fed on different dietary treatments in Uyo Local Government Area. The results indicate that snails in Treatment 1 (Pawpaw Leaves) had a mean score of 6.03, Treatment 2 (Moringa Leaves) 6.71, Treatment 3 (Centrosema Leaves) 5.69, Treatment 4 (Centrosema Leaves) 5.32, and Treatment 5 (PaMoCaCe Leaves) 6.07 respectively. The findings suggest that different dietary treatments have effect on shell length of African giant land snails (Archachatina marginata) with Moringa leaves exhibiting the highest mean. This implies that snails fed Moringa oleifera leaves performed better than others. The high mean further implies that Moringa have good potentials of enhancing snails shell length growth.  

Null Hypothesis 1: There is no significant effect in the body weight gains among African giant land snail (Archachatina marginata) fed on different dietary treatments in Uyo Local Government Area. 

Table 3: One-way Analysis of Variance (ANOVA) for Weight Gain Among Snails.
	                         Sum of Squares         
	Df
	Mean Square 
	F
	Sig

	Between Groups 
	1160.83
	4
	290.21
	7.40
	.000

	

	Within Groups 
	2156.32
	55
	39.21
	
	

	Total 
	3317.16
	59
	
	
	



The results in Table 3 reveal a statistical significant effect in the weight gain among African giant land snails fed on different dietary treatments with an F-value of 7.402 and a p-value of .000. Since the p-value is less than 0.05, the null hypothesis that there is no significant effect is rejected. This indicates that there is a statistical significant effect in the weight gain among African giant land snails (Archachatina marginata) fed on different dietary treatments in Uyo Local Government Area. 
Since the result obtained were statistically significant, a post Hoc Test was carried out using Duncan Multiple - Range Test to determine which treatment groups showed significant effect. The results obtained is presented in Table 4.









Table 4: Duncan Multiple – Range Test for Weight Gain Among Snails.
	Treatment 
	               N
	Subset for alpha = 0.05

	
	
	1
	2

	Centrosema
	12
	32.71b
	

	Calopogonium
	12
	36.12b
	

	Pawpaw leaves
	12
	
	42.01a

	PaMoCaCe
	12
	
	42.11a

	Moringa leaves
	12
	
	44.61a

	Sig.
	
	.19
	.34

	abc means on the same row with different superscripts are significantly (p>0.05) different. Means for groups in homogeneous subsets are displayed.


From Table 4, the results indicated that Moringa oleifera leaves had the greatest mean difference in weight gains. It also showed that treatments 1 (pawpaw leaves), 2 (Moringa leaves) and 5 (PaMoCaCe) are not significantly different from one another whereas they are different from T3 (Calopogium Leaves) and T4 (Centrosema pubescens leaves) which are not also different from each other respectively. This shows that Moringa oleifera with the mean score of 44.6100 indicated the highest effect as compared to other dietary treatments.

Research Hypothesis 2: There is no Significant Effect in the Shell Length Gains among African Giant Land Snails (Archachatina marginata) fed on Different Dietary Treatments in Uyo Local Government Area.

Table 5: One-Way Analysis of Variance (ANOVA) for Shell Length Gains among Snails.
	                   Sum of Squares
	Df
	Mean square 
	F
	Sig

	Between Groups 
	12.76
	4
	3.19
	6.85
	.000


	Within Groups 
	25.62
	55
	.47
	
	

	Total 
	38.38
	59
	
	
	



The results in Table 5 reveal a statistical significant effect in the shell length gains among African giant land snails fed on different dietary treatments with an F-value of 6.846 and a p-value of .000. Since the p-value is less than 0.05, the null hypothesis that there is no significant effect is rejected. This indicates that there is a statistical significant effect in the shell length gains among African giant land snails (Archachatina marginata) fed on different dietary treatments in Uyo Local Government Area. 
Since there is a significant effect, a Post Hoc Test was employed using Duncan – Multiple - Range Test. The result obtained are in Table 6.

Table 6: Duncan Multiple - Range Test for Shell Length Gain among Snails
	Treatment 
	           N
	Subset for alpha = 0.05

	
	
	1
	2
	3

	Centrosema
	12
	5.32c
	
	

	Calopogonium
	12
	5.69b
	5.69b
	

	Pawpaw leaves
	12
	
	6.03b
	

	PaMoCaCe
	12
	
	6.07b
	

	Moringa leaves
	12
	
	
	6.71a

	Sig.
	
	.19
	.20
	1.00

	abc means on the same row with different superscripts are significantly (p>0.05) different. Means for groups in homogeneous subsets are displayed.



From Table 6, the result indicated that Moringa oleifera had the greatest mean effect in shell length gain compared to other dietary treatments. Thus, Moringa oleifera was responsible for the significant effect in the shell length gains of snails. This implies that treatment 2 yielded higher shell length gains of (Archachatina marginata) snails than other treatment types. The table also showed that treatment 1 (Pawpaw leaves) and T5 (PaMoCaCe) are not significantly different from each other whereas they are different from treatments T3 (Calopogonium leaves) T4 (Centrosema leaves) that are not also different from each other.

Findings
Based on the result of analysis on the research questions and hypotheses, the findings are summarized as follows:
1.	Archachatina marginata fed with Moringa oleifera leaves attained highest mean body weight than those fed with other dietary treatments.
2.	Archachatina marginata fed on Moringa oleifera leaves had highest mean shell length than those fed with other dietary treatments.
3.	There was a significant effect in the body weight gains among African giant land snails. (Archachatina marginata) fed with different feedstuffs in Uyo Local Government Area.
4.	There was a significant effect in the shell length gains among African giant land snails. (Archachatina marginant) fed on different dietary treatments in Uyo Local Government Area.
Discussion of Findings
	The findings of the study revealed that there was a significant effect in the weight gains of African giant land snails (Archachatina marginata) fed on different dietary treatments in Uyo Local Government Area. This points to the fact that growth and weight of snails are significantly influenced by the type of feed they consumed. This in agreement with the findings of Amobi, et al., (2024) who found that Moringa oleifera leaf meal showed the best performance compared to other treatments with increase in mean weight gain as compared to control diet. The finding supports Popoola et al (2022) in their study that natural feeds such as leaves, vegetables, fruits and calcium sources have significant effect on weight gains through well-formed shells. These suggest that Moringa oleifera leaves are a valuable feed resource with needed nutrients for efficient snail farming practices. 
	The finding of the study also revealed that there was a significant effect in the shell length gains among African giant land snails (Archachatina marginata) fed on different dietary treatments in Uyo Local Government Area. This implies that feeding snails with Moringa oleifera enhances their growth dynamics in response to shell length gains. The finding is in agreement with a study by Udeh and Udeh (2017) who reported that dietary inclusion of Moringa leaf meal at 10% in the diet of growing snails improved growth performance in response parameters such as body weight gain, feed intake, feed conversation ratio, shell length, shell width and lipid profile of snail meat. In a comparative study, Moringa oleifera leaf meal showed the best performance compared to the other treatments with increase in mean shell length gain of 57.87%, and 59. This could be due to the varying level of protein and calcium from the feed. 47%, mean shell circumference gain of 22.81% and 59.47%, mean thickness gain of 2.18% and 83.43% respectively as compared to the control diet. 

Conclusion
	Based on the findings of the study, the researcher came to the conclusion that Moringa oleifera fed to African Giant Land Snails (Archachatina marginata) gave the best result and is therefore recommended for snail farmers in Uyo Local Government Area of Akwa Ibom State. 

Recommendations
	Based on the findings of the study and conclusion drawn, the following recommendations are made.
1) Snail farmers should adopt Moringa oleifera leaves as best feedstuff following its potential in enhancing weight gain and shell length increase for improved feeding among households and food security.
2) Ministry of Agriculture should encourage the planting of Moringa trees by snail farmers to ensure all year round availability and utilization as best alternative to other feedstuffs.
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Abstract
The study investigated the effects of science text cards, crossword puzzle on students’ academic retention in Biology in south-south region of Akwa Ibom State. To achieve the purpose of the study, three research questions and three hypotheses were formulated to guide the study. Quasi experimental research design was adopted and the study was conducted in south-south region of Akwa Ibom State. The Population of the study consisted of all the 1423 Senior Secondary Two (SSII) Biology students in the six public secondary schools in south-south region of Akwa Ibom State, Nigeria during the 2024/2025 academic session. The sample size for the study was One Hundred and Fifty (150) Senior Secondary Two (SS2) Biology students selected from their intact classes. Criterion and simple random sampling technique was used for the selection of schools for the study. Genetics Retention Test (GRT) was used as instrument for data collection. The instruments was duly validated and subjected to reliability analysis using Kuder Richardson 20 (K-R20). The result showed a reliability coefficient of 0.83 and was deemed appropriate for the main study. Descriptive statistics of mean and standard deviation were used in answering the research questions while analysis of covariance was used in testing the hypotheses at 0.05 alpha level. From the result findings of the analyses carried out, it was concluded that there was a significant difference in students’ academic retention when taught the concept of genetics based on science text cards, and crossword puzzles as students in the experimental groups retained better than their control group counterparts in Biology. Within the experimental groups, those taught with science text cards retained better followed by crossword puzzles; male and female students in the experimental groups retained better than their counterparts in the control groups. Within the experimental groups, the female students retained slightly better than their male counterparts; the interaction effect between treatments and gender given, affect significantly the retention of the students in the concept of genetics in Biology. Based on the findings, it was recommended, among other, that educational authorities should consider incorporating the use of science text cards and crossword puzzles into the curriculum for Biology. This can help standardize effective instructional practices across schools.
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Introduction
	Science education is a critical component of the school curriculum, with Biology serving as a foundational discipline that deepens students’ understanding of living organisms and their ecosystem. Biology as one of the science subjects is concerned with the study of living things including their functioning, structure, growth, evolution, distribution, identification and taxonomy (Atabang, 2024; Duru, 2025). It is central to many science related courses including medicine, biochemistry, pharmacy, nursing science and agriculture. Being a science of life, Biology is one of the core science subjects taught in the senior secondary schools. Hence, it occupies a very important position in the secondary school curriculum. In Nigeria, the secondary school Biology curriculum is designed and developed to prepare students to acquire adequate laboratory and field skills, meaningful and relevant knowledge in Biology and also to enable students apply scientific knowledge to everyday life in matters of personal, community, health and agriculture among others (Duru, Uko, & Utibe, 2024). Biology is introduced to students at the senior secondary school level as a preparatory ground for human development, where career abilities are groomed, potentials and talents are discovered and energized. Today, Biology pervades literally every field of human endeavors and plays a fundamental role in educational advancement (Uko, Duru, Babayemi, & Atabang, 2025; Aninweze, 2014).
	Duru, Uko, and Utibe (2023); Adam, Lameed and Adelabu (2023) highlights the importance of Biology to include helping individuals to understand the parts of his/her body and their functions; enabling one to question superstitions due to sustained interest arising from comprehension of the cause of events; understanding and appreciating life; bringing into focus the need to maintain good health; inculcating the individual scientific skills and attitudes in his approach to personal and societal problem; imparting factual knowledge and stimulating scientific reflective thinking so as to produce a better informed individual; promoting the individual for career choice. The study of Biology in senior secondary schools is expected to equip students with useful concepts, principles and theories that will enable them face the challenges before and after graduation. The subject aims at equipping the learner with knowledge, skills and attitudes that are necessary for controlling and preserving the environment; enabling the learner to appreciate humans as the broader community of living organisms (Duru, Uko, & Utibe 2024;Umoke & Nwafor, 2014). The importance of Biology and Biology education for sustainable national development cannot be overemphasized. Biology has contributed to the growth and development of new and better drugs and vaccines against many human and animal diseases and has also contributed towards the conservation of the environment and endangered species (Duru, 2025).
	Some topics can sometimes be difficult especially when describing things that cannot be seen or abstract concepts that cannot be fully comprehended at the first time (Atabang, 2024). Some of the topics taught in Biology that students perceive as abstract are genetics, evolution, physiology, micro-organisms, skeletal system among others (Fasasi & Oladejo, 2022). Research studies have shown that a number of concepts in Biology which include Genetics posed difficulty for students to understand and grasped (Duru, Uko, & Utibe, 2023; Esiobu & Soyibo, 2018). Also, some students have the notion that the concept of genetics in Biology is abstract and extremely technical and require only rote memorization to pass (Ogunbanwo, 2019). However, many teachers and students regard the topic of Genetics as very difficult, both to teach and to learn (Okebukola, Ige, Oyeyemi, Olusesi, Owolabi, Okebukola & Osun, 2016). Fasasi and Oladejo (2022), referring to these difficulties, argued that as the revolution in the field of Genetics continues, the web of abstract concepts becomes increasing complex. 
	According to Akintola (2019), students’ understanding of fundamental of genetics concepts suggest that current instruction in genetics leaves students with insufficient understanding of the technological advances in genetics that they may encounter in their everyday lives, such as genetics counseling and screening. Nor are students informed enough to understand and participate in current debates involving genetic issues such as genetically modified foods, cloning and gene therapy. Conversely, teachers neglect from teaching this topic because of its complexity; students find it difficult because it is perceive as being difficult, abstract and boring hence; students may achieve low academic success and retain poorly in examinations (NERDC, 2015). 
	Biology is a subject which students must pass if their overall success is to have any value. A credit pass in Biology is a compulsory requirement for any student seeking admission into all the institutions of higher learning in Nigeria. The knowledge of Biology is needed for National development and global competitiveness in the area of medicine, education, agriculture, physical and health education, especially in sports and environmental studies amongst others (Duru, 2025). It will also help to perpetuate desired favorable traits in the production of high breeds of crops and animals through hybridization and cloning respectively, it can also help in the conservation of natural resources and checkmating population explosion.
	Furthermore, the West African Examination Council (WAEC) Chief Examiners, report 2021, 2022, 2023, 2024, 2025 confirm that students retention in Biology is poor (WAEC, 2025). According to the report, the poor academic retention ability in Biology is attributed to difficulty in interpreting data and graphs, particularly in the objectives test section, lack of understanding of key biological concepts such as genetics, photosynthesis and respiration, poor laboratory skills including difficulties with measurement and observation and above all poor teaching approaches adopted by teachers. According to reports, teachers should adopt more interactive and engaging teaching approaches to help students better understand key concepts, teachers should place greater emphasis on innovative instructional strategies to help students develop practical skills, and that students should practice more objective tests to improve their interpretation and analytical skills. Also, the high rates of failure recorded by Biology students in schools and colleges in Nigeria have been a major concern to researchers.
	Consequently, the low retention in Biology in external examinations had been traced to the use of conventional teaching approach and other factors that does not put into consideration the students’ activities in teaching and learning processes (Oluwaseun, Onovroghene & Avodele, 2018; Uko, Duru, Babayemi, & Atabang, 2025). It has been shown that Biology concepts such as genetics among others pose strong resistance to the conventional teaching approach used by teachers and this hinders the realization of Biology objectives and as well as lesson objectives. This is because, conventional approach may lack student to student help, interaction and cooperation needed for effective teaching and learning of difficult concept (Oladejo & Ebisin, 2021).
	The use of appropriate teaching approaches in teaching Genetics could help to assuage this poor academic retention. Instructional resources are those materials used in the classroom and science laboratory for instructions and purposes of demonstration by teachers and students. The term instructional approach is used to denote resource materials/methods, anything which can help to transmit learning experiences through any of the senses of touch, sight, smell, taste and hearing (Akpan, 2022; Moses, 2020). They are adopted by teachers in classroom to aid in the attainment of specific learning objectives set out in classroom plans (Etop, Iboro & Obogo, 2023). Studies have shown that the use of instructional resources has improved achievement and retention (Okori & Jerry, 2017). The teaching of Biology without appropriate instructional resources may certainly result in poor academic achievement and retention. According to Osinubi and Okebukola (2014), the teaching of Biology cannot be done effectively without interaction between the teacher, students and the environmental resources. The Biology curriculum is planned and designed to enable the teacher use activity oriented, student-centered approach to teach (Oluwaseun, Onovroghene & Avodele, 2018). 
	However, evidence from research has shown that most teachers in Nigeria use verbal exposition of scientific principles, facts and concepts thus, academic retention of Nigerian students in ordinary level Biology is persistently poor over the years (Uko, Duru, Babayemi, & Atabang, 2025; Adam, Lameed & Benson, 2023). This has been a major source of concern for researchers, the school administrators, parents and the government at large. In an attempt to facilitate the teaching of such content, teachers must adopt resources, analogies, contextualization, multimedia resources (slides), games and physical models (cards or plastic models to represent elements). The combination of these approaches/resources can make learning concepts more significant, easy and meaningful to students and increasing the interest of the students in Biology. Utilizing appropriate teaching resources has proven over time to improve students’ academic retention on what was taught. However, research suggests that students face challenges in comprehending and retaining complex biological concepts, leading to lower academic retention rates in the subject (Gega et al., 2017). To address these issues, educators have been exploring innovative instructional strategies to enhance students learning experiences in Biology. One instructional resource strategy that has been shown may improve students’ academic retention in Biology in this study is the use of science text cards.
	Science text card is a paper containing a picture and name of the picture.” Science text card” is small cards that have picture, word, text or symbol for individual to study a particular topic or describe something (Brady & Fisher, 2016). Science text cards are potable, concise resources that contain key information, definitions, and explanations of Biology concepts. Research has suggested that the use of science text cards can help students reinforce their understanding of important concepts and improve retention of crucial information (Jones & Peterson, 2018). By presenting information in a structured and organized format, science text cards serve as valuable study aids that can help students reinforce their knowledge and review essential concepts in Biology (Montgomery & Richards, 2018). The researcher further maintains that science text cards are widely used as a learning drill to aid memorization by way of spaced repetition. Science text cards are useful for drilling new letters, syllables, words, and other information. It is an innovative teaching resource that is normally used in a classroom, but can also be used more informally (Itighise, 2016). Science text cards can bear vocabulary, historical dates, formulas or any subject matter that can be learned via a question and answer format. In addition to science text cards, another instructional resource strategy that has been shown may impact on student’ academic achievement and retention in Biology in this study is the use of crossword puzzle.
	A crossword puzzle usually takes the form of a square or a rectangular grid of white and black-shaded squares. The game’s goal is to fill the white squares with letters, forming words or phrases, by solving clues, which lead to the answers. In languages that are written left-right, the answer words and phrases are placed in the grid from left to right and from top to bottom. The shaded squares are used to separate the words or phrases (Olagunju & Babayeni, 2014). According to Wordu and Atabang (2024), these puzzle though may not completely replace the traditional way of obtaining theoretical knowledge but can be used as an adjunct to reinforce acquisition of content and enhance the problem-solving skills (Rahman, et al., 2017). Crossword puzzles are engaging and interactive tools that can help students’ review and practice Biology vocabulary and concepts. By completing crossword puzzles, students can enhance their understanding of key terms and relationships between different concepts in Biology. Crossword puzzles have emerged as a popular instructional tool for enhancing students’ engagement and knowledge retention in Biology. Crossword puzzles provide a fun and interactive way for students to review and practice Biology vocabulary and concepts, thereby strengthening their grasp of essential content (Kim, 2019). However, some variables such as gender may influence how students learn and their academic retention, thus it is important to consider these intervening variables in research in science education. 
	Gender is a socially constructed definition of male and female. Gender is the range of characteristics pertaining to and differentiating between, masculinity and feminity (Atabang & Umanah, 2024; Duru, Uko & Utibe, 2024). There has been a continuous call towards gender response to learning of science specifically, Biology by stakeholders. National trends revealed mixed result with regard to the gender gap in science retention. This is because it appears that there is still a considerable bias against female students which impedes their retention (Ingels & Dalton, 2016).  The influence of gender in learning Biology has been of great concern to science educators for a long time, yet no consistent result has emerged. Garcia and Lopez (2018) indicated that male and female students showed similar improvements in academic retention. Gender was not found to be a significant factor in the differences. On the contrary, Garcia and Lopez (2018) found that boys achieve better academically than girls. However, with the contradictions and lack of a clear trend in the gender of students towards Biology, more investigation is imperative. The issue of gender and gender stereotyping permeate all aspects of human endeavours (Umanah & Sunday, 2022). Gender difference has been a long debate issue in educational research but with conflicting results. The inconsistent results of gender as it impact on the academic retention of Biology students are dependent variables considered germane in this study. 	
	Atabang and Umanah (2024) defined academic retention as the ability of students to retain and apply learned knowledge over time, ensuring long-term understanding and application of concepts. Gomez and Martinez (2019) explored the role of instructional tools in promoting academic retention in Biology education. Their study demonstrated that utilizing interactive learning resources such as science text cards and crossword puzzle helped students consolidate their understanding of Biology concepts, leading to increased retention levels. The factors that influence retention include context dependency and effects on recall (Chen & Wang, 2018; Atabang & Umanah, 2024; Garcia & Lopez, 2018). This suggests that the characteristics of the environment are encoded as an integral part of memory trace which can be used to enhance retrieval of other information in the trace memory, therefore students are expected to recall more when the environment of learning are exciting especially when it involved the use of active learning approaches like science text cards and crossword puzzle. In this study, gender is considered as a determinant of students’ retention when exposed to science text cards and crossword puzzles strategies.  
	Despite the growing interest in using science text cards and crossword puzzle in Biology education, there is limited research on the specific impact of these instructional approaches on students’ academic retention in Biology. Therefore, this study seeks to investigate the effect of science text cards, crossword puzzles on students’ academic retention in Biology in south-south region, Akwa Ibom State, Nigeria.

Statement of the Problem
	Despite the importance of Biology Education in fostering scientific literacy and understanding of the natural world, many students struggle to achieve academic success and retain key biological concepts. Traditional teaching methods often fail to engage students actively and effectively, leading to poor retention rates (Kim, 2019).This necessitates the exploration of innovative instructional strategies to improve learning outcomes.
	While science text cards and crossword puzzles have shown promise as engaging and effective learning tools in other contexts, their impact on students’ academic retention specifically within Biology education remains under-researched. There is a lack of empirical evidence to definitely determine the effectiveness of these methods in enhancing students’ understanding, and long-term retention of biological concepts (Jones & Peterson, 2018). Furthermore, the potential influence of gender on the effectiveness of these strategies requires further investigation. Hence, this study is undertaken to determine the effect of science text cards, crossword puzzle instructional materials on senior secondary school students’ retention in genetics in Biology in south-south region of Akwa Ibom State, Nigeria.

Purpose of the Study
	The main purpose of this study is to investigate the effects of science text cards and crossword puzzle on students’ academic retention in Biology in south-south region, Akwa Ibom State, Nigeria. Specifically, the objectives of the study seek to:
1. determine the mean retention scores of Biology students’ taught the concept of genetics using science text cards, crossword puzzle and those taught without.
2. compare the mean  retention scores of male and female Biology students taught the concept of genetics using science text cards, crossword puzzle and those taught without.
3. find out the interaction effect of  treatments and gender on the mean retention scores of Biology students’ taught the concept of genetics.

Research Questions
	The following research questions raised and answered in the course of the study. 
1.	What difference exist in the mean retention scores of Biology students’ taught the concept of genetics using science text cards, crossword puzzle and those taught without?
2.	What is the difference in the mean retention scores of male and female Biology students taught the concept of genetics using science text cards, crossword puzzle and those taught without?

3.	What is the interaction effect of treatments and gender on the mean retention scores of Biology students’ taught the concept of genetics?

Null Hypotheses 
	The following null hypotheses were formulated and tested at 0.05 level of significance .

1.	There is no significant difference in the mean retention scores of Biology students’ taught the concept of genetics using science text cards, crossword puzzle and those taught without.
2.	There is no significant difference in the mean retention scores of male and female Biology students taught the concept of genetics using science text cards, crossword puzzle and those taught without.
3.	There is no significant interaction effect of treatments and gender on the mean retention scores of Biology students’ taught the concept of genetics.

Methodology
	This study employed quasi-experimental pretest posttest non-equivalent control group design. This design is chosen because the participants were not randomized hence intact classes was used for data gathering. This study in the context of this design employed two experimental groups and a control group. The study was carried out in the south-south region located at approximately 4.75o North latitude and 8.20 o East longitude situated in the southern part of Nigeria, along the coastline of the Atlantic Ocean, Akwa Ibom State, Nigeria. Population of the study consisted of all the 1,423 students with males accounting for 724 and females 699 of Senior Secondary Two (SSII) Biology students during the 2024/2025 academic session. A sample size of 	One Hundred and Fifty (150) senior secondary II Biology students drawn from three schools in their intact classes through criterion and simple random sampling techniques was used for the study. Genetics Retention Test (GRT) was used to gather data for the study. The items are expected to test students’ academic retention. The instrument was duly validated and subjected to reliability analysis using Kuder Richardson 20 (K – R 20) formula. The result showed reliability coefficient of 0.82 and was deemed appropriate for the main study. Descriptive statistics of mean and standard deviation were used in answering the research questions while analysis of covariance (ANCOVA) was used in testing the hypotheses at 0.05 Alpha level. The GRT was administered to students as pretest and posttest. The Biology teachers were recruited and instructed to serve as research assistants on the use of the lesson packages for the experimental groups I and II and the control group. The lesson package for the experimental group I was designed using science text cards instructional material, experimental group II lesson package was based on cross word puzzle instructional material and the control group taught without instructional material. Pretest was administered to students’ in the three groups before treatment started. The treatment lasted for two weeks after which the GRT was reshuffled and administered as posttest to students in the three groups. Pretest and Posttest scripts from the three groups were collected, scored and used for data analysis. The research questions were answered using Analysis of Covariance (ANCOVA) at .05 level significance.

Results

Research Question 1: What difference exist in the  mean retention scores of Biology students’ taught the concept of genetics using science text cards, crossword puzzle and those taught without?
Mean and standard deviation were used to answer research question two and the result is shown in Table 1.

Table 1: Descriptive statistics of mean retention scores of Biology students’ taught the concept of genetics using science text cards, crossword puzzle and those taught without instructional materials
	Materials
	N
	Pretest
	Posttest
	Mean Difference

	
	
	Mean
	SD
	Mean
	SD
	

	science text cards
	50
	18.20
	3.31
	40.90
	3.20
	22.70

	
	
	
	
	
	
	

	crossword puzzle
	50
	18.24
	3.38
	24.96
	3.65
	6.72

	
	
	
	
	
	
	

	Without
	50
	14.18
	4.02
	15.18
	3.79
	1.00


The result in Table 1 shows the difference in the mean retention scores of Biology students’ taught the concept of genetics using science text cards, crossword puzzle and those taught without. The result indicates that the pretest-posttest mean difference of 22.70 obtained by the students taught the concept of genetics using science text cards is higher than 6.72 obtained by those taught using the crossword puzzle, which is in turn higher than 1.00 obtained by those taught without. The result also indicates that the pretest and posttest standard deviations of 3.31 and 3.20, 3.38 and 3.65, as well as 4.02 and 3.79 are obtained by the students taught using science text cards, crossword puzzle and those taught without respectively. This means that there is a high difference in the mean retention scores of Biology students’ taught the concept of genetics using science text cards, crossword puzzle and those taught without.

Research Question 2: What is the difference in the mean retention scores of male and female Biology students taught the concept of genetics using science text cards, crossword puzzle and those taught without?
Mean and standard deviation were used to answer research question four and the result is shown in Table 2.

Table 2: Descriptive statistics of male and female mean retention scores of Biology students’ taught the concept of genetics using science text cards, crossword puzzle and those taught without instructional materials
	Gender
	Instructional materials
	N
	Pretest
	Posttest
	Mean difference

	
	
	
	Mean
	SD
	Mean
	SD
	

	Male
	science text cards
	27
	18.11
	3.81
	40.11
	3.34
	22.00

	Female
	
	23
	18.30
	2.69
	41.83
	3.05
	23.53

	Total
	
	50
	18.20
	2.31
	40.90
	3.30
	22.70

	Male
	crossword puzzle
	21
	17.81
	2.77
	26.10
	3.82
	8.29

	Female
	
	29
	18.55
	3.79
	24.14
	3.36
	5.59

	Total
	
	50
	18.24
	3.38
	24.96
	3.65
	6.72

	Male
	Without
	24
	16.83
	3.80
	17.88
	2.95
	1.05

	Female
	
	26
	11.73
	2.32
	12.69
	2.60
	0.96

	Total
	
	50
	14.18
	4.02
	15.18
	3.79
	1.00



The result in Table 2 indicates the mean retention scores of male and female Biology students taught the concept of genetics using science text cards, crossword puzzle and those taught without. The result indicates that the pretest-posttest mean retention difference of male and female students taught genetics using science text cards is 22.70; that of crossword puzzle is 6.72, while that of without is 1.00. The values indicate that great difference exists in the mean retention scores of male and female Biology students taught the concept of genetics using science text cards, crossword puzzle and those taught without.

Research Question 3: What is the interaction effect of treatments and gender on the mean retention scores of Biology students’ taught the concept of genetics?
Mean and standard deviation were used to answer research question six and the result is shown in Table 3.

Table 3:	Descriptive statistics of the interaction effects of treatments and gender on students’ pretest posttest mean retention scores of the concept of genetics in Biology
	Instructional materials
	Gender
	N
	Pretest
	Posttest
	Mean difference

	
	
	
	Mean
	SD
	Mean
	SD
	

	science text cards
	Male
	27
	18.11
	3.81
	40.11
	3.34
	22.00

	
	Female
	23
	18.30
	2.69
	41.83
	3.05
	23.53

	
	Total
	50
	18.20
	2.31
	40.90
	3.30
	22.70

	crossword puzzle
	Male
	21
	17.81
	2.77
	26.10
	3.82
	8.29

	
	Female
	29
	18.55
	3.79
	24.14
	3.36
	5.59

	
	Total
	50
	18.24
	3.38
	24.96
	3.65
	6.72

	Without
	Male
	24
	16.83
	3.80
	17.88
	2.95
	1.05

	
	Female
	26
	11.73
	2.32
	12.69
	2.60
	0.96

	
	Total
	50
	14.18
	4.02
	15.18
	3.79
	1.00



The result in Table 3 indicates the interaction effect of treatments and gender on the mean retention scores of Biology students’ taught the concept of genetics. The result indicates that the pretest-posttest mean retention difference of male and female students taught genetics using science text cards is 22.70; that of crossword puzzle is 6.72, while that of without is 1.00. The results indicate great interaction effect of treatments and gender on the mean retention scores of Biology students’ taught the concept of genetics.

Null Hypothesis 2: There is no significant difference in the mean retention scores of Biology students’ taught the concept of genetics using science text cards, crossword puzzle and those taught without.

In order to test hypothesis two, analysis of covariance was employed and the result is shown in Table 4.







Table 4:  Summary of analysis of variance of the difference in the mean retention scores of  Biology students’ taught the concept of genetics using science text cards, crossword puzzle and those taught without
	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	17007.360a
	3
	5669.120
	476.064
	.000

	Intercept
	3132.774
	1
	3132.774
	263.075
	.000

	Pretest Retention
	153.187
	1
	153.187
	12.864
	.600

	Instructional materials
	13520.867
	2
	6760.434
	567.707
	.000

	Error
	1738.613
	146
	11.908
	
	

	Total
	128204.000
	150
	
	
	

	Corrected Total
	18745.973
	149
	
	
	


The result in Table 4 indicates that the F-value of 567.707 with 2 and 146 degrees of freedom at .05 alpha level is significant since the p-value of .000 is lower than the alpha value of .05. The null hypothesis is rejected, which means that there is significant difference in the mean retention scores of Biology students’ taught the concept of genetics using science text cards, crossword puzzle and those taught without.

Null Hypothesis 2: There is no significant difference in the mean retention scores of male and female Biology students taught the concept of genetics using science text cards, crossword puzzle and those taught without.
In order to test hypothesis four, analysis of covariance was employed and the result is shown in Table 5.

Table 5: Summary of analysis of variance of the difference in the mean retention scores of male and female Biology students’ taught the concept of genetics using science text cards, crossword puzzle and those taught without
	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	17304.077a
	6
	2884.013
	286.022
	.000

	Intercept
	3215.656
	1
	3215.656
	318.912
	.000

	Pretest Retention
	31.496
	1
	31.496
	3.124
	.079

	Instructional materials
	13614.448
	2
	6807.224
	675.106
	.000

	Gender
	91.966
	1
	91.966
	9.121
	.003

	Instructional materials * Gender
	219.836
	2
	109.918
	10.901
	.000

	Error
	1441.897
	143
	10.083
	
	

	Total
	128204.000
	150
	
	
	

	Corrected Total
	18745.973
	149
	
	
	


The result in Table 5 indicates that the F-value of 10.901with 2 and 143 degrees of freedom at .05 alpha level is significant since the p-value of .000 is lower than the alpha value of .05. The null hypothesis is rejected, which means that there is significant difference in the mean retention scores of male and female Biology students taught the concept of genetics using science text cards, crossword puzzle and those taught without.

Null Hypothesis 3: There is no significant interaction effect of treatments and gender on the mean retention scores of Biology students’ taught the concept of genetics.
In order to test hypothesis five, analysis of covariance was employed and the result is shown in Table 6.
Table 6: 	Summary of analysis of variance of interaction effect of treatments and gender on the mean retention scores of Biology students’ taught the concept of genetics.
	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	17304.077a
	6
	2884.013
	286.022
	.000

	Intercept
	3215.656
	1
	3215.656
	318.912
	.000

	Pretest Retention
	31.496
	1
	31.496
	3.124
	.079

	Instructional materials
	13614.448
	2
	6807.224
	675.106
	.000

	Gender
	91.966
	1
	91.966
	9.121
	.003

	Instructional materials * Gender
	219.836
	2
	109.918
	10.901
	.000

	Error
	1441.897
	143
	10.083
	
	

	Total
	128204.000
	150
	
	
	

	Corrected Total
	18745.973
	149
	
	
	



The result in Table 6 indicates that the F-value of 10.901 with 2 and 143 degrees of freedom at .05 alpha level is significant since the p-value of .000 is lower than the alpha value of .05. The null hypothesis is rejected, which means that there is significant interaction effect of treatments and gender on the mean retention scores of Biology students’ taught the concept of genetics.

Summary of Findings
1.	There is significant difference in the mean retention scores of Biology students’ taught the concept of genetics using science text cards, crossword puzzle and those taught without. Within the experimental groups, students’ taught with science text cards retained better than their counterpart groups
2.	There is significant difference in the mean retention scores of male and female Biology students taught the concept of genetics using science text cards, crossword puzzle and those taught without.
3.	There is significant interaction effect of treatments and gender on the mean retention scores of Biology students’ taught the concept of genetics.

Discussion of Findings
From the data analyses done, the discussion of findings is carried out in this sub-section.

Science text card, crossword puzzle and those taught without instructional 	material on their academic retention
The result of hypothesis one indicated that science text card, crossword puzzle significantly influence students’ academic retention than those taught without instructional materials in the concept of genetics in Biology. The retention of knowledge is critical in the learning process, particularly in subjects that require cumulative knowledge like Biology. This study is supported by the work of Carter et al., (2019) indicated that students who utilize science text cards and engage in crossword puzzle exhibit significantly better retention rates compared to their peers who learn without these materials and also demonstrated that students using science text cards for vocabulary and concept reinforcement retained information for longer periods, with a retention rate increase of 30% over traditional approach.
Additionally, this study is in agreement by the work of Allen and Martinez (2020) highlights that science text cards and crossword puzzles not only aid in recall but also enhance the ability to apply knowledge in new contexts and students who frequently practiced with crosswords showed improved long-term retention of biological concepts, as the puzzles encouraged them to actively engage with the content. In contrast, students who were taught without these instructional materials often faced challenges in retaining information, leading to a decline in performance over time. By incorporating instructional materials such as science text cards and crossword puzzles, teachers can create a more dynamic learning experience that not only enhances academic achievement but also fosters better retention of information.

Effect of gender on science text card, crossword puzzle instructional materials and students’ academic retention  
The result of analysis two indicated that male and female students’ in the experimental groups taught the concept of genetics based on science text card, crossword puzzle significantly influence students’ academic retention than those taught without instructional materials in the concept of respiratory system in Biology. The impact of gender on students’ retention of information when using instructional materials such as science text cards and crossword puzzles has been a significant area of research. This study is in contrast by the works of Green and White (2019) found that male students retained information better when engaged with crossword puzzles, which encouraged active participation and critical thinking. This active engagement is essential for retention, as it allows students to apply and manipulate knowledge in ways that reinforce learning. 
On the other hand, female students exhibited higher retention rates when utilizing science text cards. This study is in line by the works of Adams and Lee (2023), the structured nature of science text cards helped female students organize information effectively, leading to improved retention. The study indicated that the visual and concise presentation of information in science text cards played a crucial role in aiding memory retention for female students, who often benefit from organized and systematic learning approaches. These findings underscore the importance of recognizing gender-specific preferences in instructional materials to enhance retention rates in Biology. Employing a combination of both instructional materials may provide a balanced approach that caters to the diverse needs of students, thereby improving retention across genders.

Interaction effect of treatments and gender on academic retention 
	The result of the analysis three indicated that the interaction effect of treatment and gender significantly influence students’ academic retention in the concept of genetics in Biology. The interaction between instructional treatments and gender also plays a critical role in students’ retention of knowledge in Biology. This study is in agreement by the works of Smith and Johnson (2019) examined how science text cards and crossword puzzles affected knowledge retention among male and female students. The results indicated that there was a significant interaction effect; retention rates varied based on the combination of instructional approach and gender.
	For instance, male students who engaged with crossword puzzles demonstrated higher retention rates compared to their female counterparts. The competitive and interactive nature of crossword puzzles seemed to resonate more with male learners, enhancing their ability to recall information. On the other hand, female students exhibited superior retention when using science text cards, which provided a structured format that facilitated better organization and comprehension of material. These findings suggest that instructional approaches should be gender-responsive, taking into account how different instructional materials can affect knowledge retention. Incorporating a mix of instructional materials may benefit all students by catering to diverse learning preferences and enhancing retention across genders.

Conclusion
	From the findings, it can be concluded that students’ taught using instructional material based on science text cards and crossword puzzle lead to better academic retention on the part of the students. Also, the interaction effects of gender and treatment have a significant effect on students’ academic retention.


Recommendations
1. 	Students’ should actively engage with instructional materials like science text cards and crossword puzzles to enhance their understanding and retention of biological concepts. They are encouraged to participate in collaborative learning activities that utilize these tools to promote deeper learning.
2. 	Teachers should integrate various instructional materials, including science text cards and crossword puzzles, into their lesson plans to cater to different learning styles and preferences. This can enhance student engagement and promote better academic retention outcome.
3.	Educational authorities should consider incorporating the use of science text cards and crossword puzzles into the curriculum for Biology. This can help standardize effective instructional practices across schools.
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Abstract
This study examined learning environment and biology teachers’ utilization of teaching aids in public secondary schools in Ikot Ekpene Education Zone, Akwa Ibom State.  To achieve this purpose, two specific objectives and two hypotheses were raised for this study. The study adopted the ex-post facto research design. The population of the study was all 147 biology teachers from the 14 public secondary schools in Ikot Ekpene Education Zone, Akwa Ibom State. The sample size was all the 147 biology teachers. The researcher-developed instrument named “Learning Environment and Biology Teachers Utilization of Teaching Aids Questionnaire” was used for data collection. Face validity method was used for validating the instrument.  Reliability coefficient of was .76 based on Cronbach Alpha method. Independent t-test was used for testing the hypotheses at .05 level of significance. The findings of the study showed that there is significant difference in Biology teachers’ utilization of teaching aids based on classroom space and availability of facilities. Based on the findings, it was concluded that learning environment influences biology teachers’ utilization of teaching aids in public secondary schools in Ikot Ekpene Education Zone, Akwa Ibom State. Recommendations were made that Akwa Ibom State government and community members should provide adequate classroom space and adequate learning facilities in secondary schools so that biology teachers can conveniently use teaching aids in the teaching and learning processes. 
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Introduction
Biology occupies a unique position in the secondary school education curriculum because of its importance as science of life. In Nigeria, the secondary school Biology curriculum is designed to equip students’ investigation into natural phenomena, to deepen students’ understanding and interest in biological sciences, and also to encourage students’ ability to apply scientific knowledge to everyday life in matters of personal, community, health and agriculture among others (Federal Ministry of Education, 2014).  Biology is a very important science subject that stands as the bedrock upon which other science courses like Medicine, Pharmacy, Nursing, Biochemistry, Genetic and Agriculture are based. 
Biology teaching and learning can only be meaningful and effective if backed up by the necessary teaching aids to enrich instruction. It requires the intensive application of teaching aids that would appeal to all the senses of perception to improve the effectiveness of instruction as well as maximize learning. These teaching aids could be viewed as potent tools that could be used to effectively communicate Biology concepts, while enriching the learning experiences of the learners. Teaching aids are equipment and materials, which the teacher can use to help in the achievement of lesson objectives (Maduabum, 2011). Teaching aids are all the materials capable of conveying information, values, processes, experiences and techniques that can be used to actively engage the students in the learning process. Teaching aids brings desired improvement in teaching and learning processes by making it effective to the maximum, for cognitive, affective and psychomotor aspects of the learners. It also makes the classroom teaching easy, clear, interesting and scientific. Teaching aids are of high value in imparting information, clarifying difficult and abstract concepts, stimulating thoughts, sharpening observation, creating interest and satisfying individual difference (Oremeji, 2012). 
The use of teaching aids cannot be over-emphasized as it forms the integral component of classroom teaching. The use of teaching aids in teaching Biology is essential for promoting effective learning, improving students’ understanding of abstract concepts, and enhancing academic achievement. Biology, as a science subject, involves the study of living organisms and life processes, many of which are better understood through practical experiences and concrete illustrations rather than verbal explanations alone (Ogunleye, 2013). Teaching aids in Biology include laboratory equipment, charts, diagrams, models, specimens, textbooks, multimedia materials, computers, projectors, videos, simulations, and field trip facilities. These teaching aids help translate theoretical knowledge into practical understanding and make learning more meaningful (Akinbobola & Afolabi, 2010).
One major benefit of teaching aids in Biology teaching is that they enhance students’ interest and motivation. Visual and practical materials such as microscopes, preserved specimens, and instructional videos stimulate curiosity and sustain learners’ attention. Studies have shown that students taught with relevant instructional materials demonstrate higher interest and better engagement than those taught using conventional lecture methods alone (Okeke & Eze, 2010). Teaching aids also promote better comprehension and retention of knowledge. Biology concepts such as cell division, genetics, ecology, and human anatomy are often abstract. The use of charts, models, animations, and laboratory experiments helps students visualize these concepts, making them easier to understand and remember.
Furthermore, the use of teaching aids develops scientific skills and attitudes. Practical activities using laboratory apparatus enable students to acquire skills such as observation, measurement, classification, experimentation, and problem-solving. These skills are fundamental to scientific inquiry and critical thinking, which are core objectives of Biology education (UNESCO, 2017). Effective utilization of teaching aids also encourages learner-centered teaching. Instead of relying solely on lecture methods, teachers can engage students in hands-on activities, demonstrations, and group experiments. This approach aligns with constructivist learning theories, which emphasize active participation and knowledge construction by learners (Kolb, 1984). 	Certain factors within the school may influence Biology teachers’ utilization of teaching aids for effective teaching and learning in secondary schools. One such factor is the learning environment. The learning environment is a critical educational concept that shapes teaching effectiveness and instructional practices, particularly in science subjects such as Biology. Conceptually, the learning environment refers to the totality of physical, social, psychological, and organizational conditions under which teaching and learning occur (Fraser, 2012). Teaching aids, on the other hand, are instructional materials, such as charts, models, specimens, laboratory equipment, audio-visual resources, and digital tools used by teachers to enhance understanding and facilitate meaningful learning (Agun & Imogie, 2018). 
The physical learning environment includes classrooms, laboratories, furniture, lighting, ventilation, electricity, and instructional facilities. A conducive physical environment enhances Biology teachers’ ability to use teaching aids effectively. Well-equipped laboratories, adequate classroom space, and availability of storage facilities encourage the use of models, charts, specimens, and laboratory apparatus during instruction (Olaleye & Adeyemi, 2019). In contrast, poorly ventilated classrooms, overcrowding, lack of laboratory space, and absence of basic facilities discourage practical activities and reduce teachers’ reliance on teaching aids, leading to predominantly lecture-based instruction (Ajayi, 2017). The availability and adequacy of instructional resources form a central component of the learning environment. Biology teachers are more likely to utilize teaching aids when such materials are readily available, accessible, and functional. According to Nwagbo and Okoro (2016), the consistent use of teaching aids in Biology depends largely on their availability within the school environment. Where teaching aids are scarce, obsolete, or poorly maintained, teachers may resort to abstract explanations, which negatively affects students’ understanding of biological concepts.
The learning environment plays a critical role in influencing Biology teachers’ utilization of teaching aids in secondary schools. This influence can be explained in interrelated dimensions such as classroom space and availability of facilities. The physical layout and size of the classroom significantly affect the use of teaching aids. Spacious, well-organized classrooms allow teachers to display charts, use models, conduct demonstrations, and organize group practical activities. Overcrowded classrooms, common in many public schools, restrict movement and make it difficult to handle or demonstrate teaching aids, thereby reducing their utilization. Chukwudi (2018) carried out a study on perceived impact of school related factors on teachers’ utilization of instructional resources in secondary schools in Awka North Local Government Area of Anambra State, Nigeria. The results showed that class size influenced teachers’ utilization of instructional resources in secondary schools. The results also showed that location of the school do influence teachers’ utilization of instructional resources in secondary schools. Yahaya (2014) investigated the impact of class size on utilization of instructional resources among science teachers in secondary schools in Kano Metropolis. It was found that large class size had negative impact on utilization of instructional resources among science teachers. It was also observed that small class size had positive impact on utilization of instructional resources among science teachers.
A well-equipped learning environment that provides essential facilities such as laboratories, classrooms, storage spaces, electricity, and water supply encourages Biology teachers to use teaching aids effectively. When facilities such as microscopes, charts, models, and laboratory equipment are readily available and functional, teachers are more motivated and able to integrate them into their lessons. Conversely, inadequate or poorly maintained facilities discourage the use of teaching aids, leading teachers to rely more on verbal explanations. Ufehbe (2019) carried out a study to investigate influence of functional laboratory facilities on teachers’ utilization for teaching science subjects in secondary schools in Ikom Local Government Area, Cross River State. The findings indicated that laboratory facilities for teaching sciences were largely unavailable, that there was a low extent of teachers’ utilization of laboratory facilities for teaching science subjects in secondary schools. The findings further indicated that there was significant influence of functional laboratory facilities on teachers’ utilization for teaching science subjects in secondary schools in Ikom Local Government Area, Cross River State. Sule (2014) investigated the effect of availability and utilization of instructional resources on science teachers’ utilization in senior secondary schools in Kwara State. The findings revealed that there were adequate instructional resources in senior secondary schools but the science teachers inadequately utilize the resources. The findings also revealed that there was significant difference on the availability and utilization of instructional resources between schools with adequate and those with inadequate instructional resources.
Despite their importance, the use of teaching aids in teaching Biology may be constrained by factors such as inadequate availability of materials, poor funding, lack of functional laboratories, and insufficient teacher competence in resource utilization. In many secondary schools, Biology is taught theoretically due to the absence of practical facilities, which negatively affects students’ performance (Federal Ministry of Education, 2014). It therefore becomes imperative to examine how learning environment influence biology teachers’ utilization of teaching aids in public secondary schools in Ikot Ekpene Education Zone, Akwa Ibom State, Nigeria.

Statement of the Problem
Biology is a core science subject in the Nigerian secondary school curriculum and plays a vital role in promoting scientific literacy, environmental awareness, and preparation for health- and science-related careers. Effective teaching of Biology largely depends on the use of appropriate teaching aids such as charts, models, specimens, laboratory equipment, and audio-visual resources, which help to simplify abstract biological concepts and enhance students’ understanding and interest. Despite the importance of these teaching aids, evidence from public secondary schools suggests that their utilization by Biology teachers remains inadequate. In the Ikot Ekpene Education Zone of Akwa Ibom State, many public secondary schools appear to operate in learning environments characterized by overcrowded classrooms, poorly equipped laboratories, inadequate instructional resources, limited access to educational technology, and poor maintenance of existing facilities. Such conditions may constrain Biology teachers’ ability and willingness to utilize teaching aids effectively during instruction. Consequently, Biology teaching in these schools is often dominated by the lecture method, with minimal practical activities and demonstrations.
The persistent poor performance of students in Biology in internal and external examinations in the zone has raised concerns among education stakeholders. This poor performance may be linked, in part, to ineffective instructional practices arising from unconducive learning environments that limit the use of teaching aids. Although several studies have examined either learning environment or utilization of teaching aids separately, there is a paucity of empirical studies that specifically investigate how the learning environment influences Biology teachers’ utilization of teaching aids in public secondary schools within the Ikot Ekpene Education Zone. This gap in knowledge makes it difficult for policymakers, school administrators, and education planners to design evidence-based interventions aimed at improving Biology teaching and learning. Therefore, there is a need for a systematic study to examine the influence of the learning environment on Biology teachers’ utilization of teaching aids in public secondary schools in Ikot Ekpene Education Zone, Akwa Ibom State, Nigeria. Such a study will provide empirical evidence that can guide improvement of school environments and enhance effective Biology instruction.

Purpose of the Study
The purpose of this study is to examine the influence of the learning environment on Biology teachers’ utilization of teaching aids in public secondary schools in Ikot Ekpene Education Zone, Akwa Ibom State, Nigeria. Specifically, the objectives of the study were to:  
i. Assess the difference in Biology teachers’ utilization of teaching aids in public secondary schools based on classroom space.
ii. Ascertain the difference in Biology teachers’ utilization of teaching aids in public secondary schools based on availability of facilities.
Research Hypotheses
i. There is no significant difference in Biology teachers’ utilization of teaching aids in public secondary schools based on classroom space.
ii. There is no significant difference in Biology teachers’ utilization of teaching aids in public secondary schools based on availability of facilities.
Methodology
Ex-post facto research design was employed in this study. The design is used in a study done retrospectively to identify possible cause and effect relationship between variables under consideration. The population of the study comprised all 147 Biology teachers in the 14 public secondary schools in Ikot Ekpene Education Zone, Akwa Ibom State. The sample size was all the 147 teachers. The researcher-developed instrument titled “Learning Environment and Biology Teachers Utilization of Teaching Aids Questionnaire” was used for data collection. The questionnaire had two sections, A and B. Section A of the questionnaire has 20 items that measured classroom space and availability of facilities. Section B consisted of 15 items that measured teachers’ utilization of teaching aids. All 35 items were declarative statements structured on a 4- point rating scale of strongly Agree, Agree, Disagree and strongly Disagree. The questionnaire was face validated and the Cronbach Alpha reliability coefficient was .76. The researcher administered the questionnaire to the teachers personally in the sampled schools. A period of two weeks was used to collect data from the teachers. Independent t-test was used in testing the hypotheses at .05 level of significance.
Results
Hypothesis 1
There is no significant difference in Biology teachers’ utilization of teaching aids in public secondary schools based on classroom space.
In order to test hypothesis one, independent t-test was used and the result is presented in Table 1.
Table 1: Independent t-test analysis of the difference in Biology teachers’ utilization of 	  	   teaching aids based on classroom space
	Classroom space
	n
	
	SD
	t-cal
	t-crit

	Adequate
	29
	30.62
	3.61
	
     7.65
	
1.98

	Inadequate
	118
	23.96
	4.33
	
	


 *significant at P< .05, n = 147, df = 145
The result in Table 1 shows the mean of 30.62 and standard deviation of 3.61 were obtained by teachers with adequate classroom space while a mean of 23.96 and standard deviation of 4.33 were obtained by their counterparts with inadequate classroom space. This means that there is difference in Biology teachers’ utilization of teaching aids based on classroom space in favour of teachers with adequate classroom space. The result further shows that the t-cal of 7.65 is greater than the t-crit of 1.98 at .05 level of significance and at 145 degrees of freedom. With this result, the null hypothesis is rejected. This implies that there is significant difference in Biology teachers’ utilization of teaching aids based on classroom space.

Null Hypothesis 2: There is no significant difference in Biology teachers’ utilization of teaching aids in public secondary schools based on availability of facilities.
In order to test hypothesis two, independent t-test was used and the result is presented in Table 2.

Table 2: Independent t-test analysis of difference in Biology teachers’ utilization of teaching 	   aids based on availability of facilities
	Availability facilities             
	N
	
	SD
	t-cal
	t-crit

	Adequate facilities
	40
	27.65
	4.24
	
3.71
	
1.98

	Inadequate facilities
	107
	24.38  
	4.93
	
	


*significant at P< .05, n = 147, df = 145

The result in Table 2 shows the mean of 27.65 and standard deviation of 4.24 were obtained by teachers with adequate facilities while a mean of 24.38 and standard deviation of 4.93 were obtained by their counterparts with inadequate facilities. This means that there is difference in Biology teachers’ utilization of teaching aids based on availability of facilities in favour of teachers with adequate facilities. The result also shows that the t-cal of 3.71 is greater than the t-crit of 1.98 at .05 level of significance and at 145 degrees of freedom. With this result, the null hypothesis is rejected. This implies that there is significant difference in Biology teachers’ utilization of teaching aids based on availability of facilities.

Discussion of Findings
The result of the difference in Biology teachers’ utilization of teaching aids based on classroom space revealed that there is significant difference in Biology teachers’ utilization of teaching aids based on classroom space. The findings agrees with that of Chukwudi (2018) whose study showed that classroom size influences teachers’ utilization of instructional resources in secondary schools. The findings also agrees with that of Ayeni and Olowe (2016) whose study showed that that large classroom size has positive implications on effective teaching and learning of Business Education in tertiary institutions. The relationship between large classroom and effective teaching and learning is very high. The findings also agrees with that of Yahaya (2014) whose result showed that large classroom size had positive impact on utilization of teaching aids among science teachers. It was also reported that small classroom size had negative impact on utilization of instructional resources among science teachers. It was further found that there is significant impact of classroom size on utilization of instructional resources among science teachers in secondary schools.
The result of the difference in Biology teachers’ utilization of teaching aids based on availability of facilities revealed that there is significant difference in Biology teachers utilization of teaching aids based on availability of facilities. The findings lend credence to that of Sule (2014) who found that there are adequate instructional facilities in senior secondary schools but the science teachers inadequately utilize the facilities. The findings also revealed that there was significant difference on the availability and utilization of instructional facilities between schools with adequate and those with inadequate instructional facilities. The findings also lend credence to that of Yusuf (2017) whose study showed that most secondary schools do not have adequate facilities for teaching basic science and the few available facilities are not properly utilized for teaching basic science in schools. Result also showed that there is significant influence of availability of facilities and teachers utilization for teaching basic science in junior secondary schools. The findings further agrees with that of Ufehbe (2019) whose finding indicated that facilities for teaching sciences were largely unavailable. The findings also indicated that there was a low extent of teachers’ utilization of facilities for teaching science subjects in secondary schools. The findings further indicated that there is significant influence of functional facilities on teachers’ utilization for teaching science subjects in secondary schools.

Conclusion
The findings of this study has shown that learning environment influence Biology teachers’ utilization of teaching aids in public secondary schools in Ikot Ekpene Education Zone. The findings imply that if the schools are provided with adequate classroom spaces and are well equipped with functional facilities, teachers would be encouraged to use teaching aids effectively and this would result in effective teaching and learning in secondary schools.

Recommendations
The following recommendations were made based on the findings of this study:
i. Government and Non-governmental Organizations that have interest in education should provide secondary schools with adequate classroom space so that biology teachers would be comfortable in teaching and use teaching aids successfully for effective teaching and learning.
ii. Government and community members should provide adequate learning facilities in secondary schools so that biology teachers can use them as teaching aids in the teaching and learning processes. 
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Abstract
African fabrics play vital roles, apart from serving for beautification and protection, African fabrics also send coded messages and signals. However, the obsolete technology used in producing many African fabrics has impeded competitiveness and proper recognition in the global market, it is therefore necessary to incorporate technological standards with conventional wearing and designing processes to the end that African fabrics still expresses the African cultural heritage at the same time being aligned to world standards and requirements. Technology can be applied in the use of computers for designing, automated looms, production of smart fabrics which can be used as life jackets, vests and as sport wears. There is however the need to increase the competitiveness and global recognition of African fabrics by fully embracing technological standards in fabric production and colourations. It was suggested among others that Africans must seriously consider the complete transition from the use of manual vertical and horizontal looms to high automated looms. Natives can be trained on how to operate high speed automated looms so that high production is obtained as well as a full symbolized culture.
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Introduction
Textiles fabrics have been known for playing a very vital role in the life of mankind. Apart from serving for protection and beautification, textiles also helps in identifying and distinguishing ethnic societies from one another. According to Acquaye, et al. (2018), throughout history, textiles have been used to cover the body and to protect the body from cold and heat; can also be used to send social cues to others, to insulate and decorate living spaces and surfaces, it also express personality, gender, family affiliation, social status, occupation, religion and ethnicity. Thus, the culture and belief system of a given people can be expressed through their clothing (Adom, et al., 2016). 
Most, if not all African fabrics are symbolic and carry meanings known by the traditional weavers and dyers that produce the fabrics, as well as natives who wear and sell them. For example, colours are symbolic, wearing certain colours communicate unspoken messages (Kodzo, 2017). Therefore, African fabrics can be used to pass messages across to others. Most African fabrics are locally woven and dyed by traditional weavers and dyers. Traditional looms and natural dyes from natural sources such as leaves, tree barks and even mud are mostly used in dyeing of fabrics; this is probably because these traditional messages can only be satisfactorily engrafted through traditional production (Akrofi, et al., 2016).
Over the years, African textile production has encountered very minimal development, this is because of their inability to adopt the use of new and automated textile machineries, while developed countries like China and USA are presently trending in nanotechnology and smart textiles technology (Berglin, 2013). Unfortunately, African textile firms are yet to follow this trend (Idowu, et al., 2013).
Despite the development of textile production around the world, there has been a slow progress in the development of African fabrics. This slow progression accounts for its lack of recognition in the global market. Although African fabrics are yet to encounter rapid technological development, a few innovations have been recorded in the production of unique African textile fabrics, this has gained the African fabric a niche in global textile production.  
A few African fabrics have been brought to the fore in the world textile market. Among these fabrics are the Kente fabric from Ghana, Mudcloth from Mali, African wax fabric, Adinkra from Ghana, Kuba from the Democratic Republic of Congo, Akwete from South- East Nigeria, Aso-oke and Adire fabrics from Southern Nigeria. 

Types of African Fabrics
Kente Cloth: Kente is considered the most famous of all African textiles and is woven using one of the world’s most complicated weaving process. A genuine Kente cloth is produced by the Ewe and Ashanti people of Ghana in Africa (Katzo, 2017). Kodzo (2017) opined that Kente is a fabric local to Ghana and nearly most West African countries. It is believed that Kente cloth was inspired by the weaving pattern of a spider.
            The Kente fabric is woven by a loom known as the narrow horizontal loom. The fabric is hand-woven in four inches wide stripes. It can take almost a whole day to weave just a strip. Kente cloth is completely a hand craft with no machine is involved. As such, an original Kente cloth is labour intensive and requires a lot of skill in making it. Also, the colours of Kente cloth are symbolic. Green signifies growth, harvest and vegetation, yellow denotes prosperity, royalty and richness (Kodzo, 2017). 

Innovations in Kente Weaving: The broadloom is a loom that has been inculcated in the effective weaving of Kente. The broad loom machine has been adopted in weaving a wider dimension of Kente fabric and also to create more complex and intricate designs (Adom et al., 2016).

Bogolan fini or mud cloth: According to Akrofi, et al. (2016), “Bogolan” is a Bamana word which means something made using mud, while “fini” means cloth. Furthermore, the Bamana lived to the East and North of Bamako in Mali and they are the original producers of mud cloth. Just like the name implies, mud cloth is made by dyeing fabric with fermented mud. Traditionally, the mud decoration is done using the application of natural two natural dyes. The first dye is made from leaves gotten from a tree known as African birch (Anogeissus leiocarpa). The meshed leaves are either soaked in water for 24 hours or are boiled for a few minutes. The dye is used in dyeing the fabric and the dyeing process is repeated until a deep yellow coloured fabric is obtained. Patterns are drawn on the dyed fabric in preparation for the application of the second dye. 
The second dye is mud which is collected from the river bed and left to ferment in mud-jar for a year. The mud is used to paint on the design drawn on the fabrics. A chemical reaction occurs between the leaf dye and mud dye that bonds the mud to the fabric even after washing and bleaching of the fabric (Akrofi, et al., 2016; Mukta et. al, 2012.). The leaf dye used in mud cloth acts as a mordant to fix the mud unto the fabric. (Akrofi, et al 2016).

Innovation in mud cloth: Newer motifs are often found on mud clothes, these designs have found a wide range of application in commercial products. (Akrofi et al., 2016).

Adinkra Fabrics: Adinkra fabrics are produced from hand-woven cotton fabrics and roots from the roots of kuntunkuni plants. The fabric is printed with Adinkra symbols that have symbolic interpretation (Richard, 2018). Adinkra originates from Ghana. The designs used for Adinkra fabrics are from materials and immaterial sources.
Adinkra fabric has been noted for two colours (white and black colours). It is used for occasions such as naming ceremonies and funeral events. (Josephine and Kemevor, 2018). Adinkra symbols have various meanings. They are visual representations of proverbs which have significant and philosophical meanings; for example, a hen’s leg symbolizes mercy and nurturing (Poirier and Eglash, 2014). It was originally worn by royalty, and found at ceremonies, however, it is now used in furniture, sculpture, clay pots and casual wears (African Activities). Examples of some symbols of Adinkra fabrics: The heart symbol signifies a symbol of patience and tolerance, palm tree is a symbol of wealth, resourcefulness and self-sufficiency, ram’s horns symbolize strength and humility etc. (African Activities).

Innovations in Adinkra Fabric: As a result of the short comings in the old approach of the Adinkra cloth, production using stamping and hand printing of the cloth, screen printing has been adopted by recent producers, also embroidery stitches are included in the designing. Ghana’s Kente fabric can be inserted as a substitute for embroidery. This reduces the time for producing the clothes and also reduces the cost of production. 
The Adinkra cloth has gone through series of development which has been in line with changes in the preferences of consumers who demand for more colourful varieties of the cloth. Though these changes are slow, there is a gradually development in the production especially in the Ghanaian fashion market. (Josephine, et al., 2018). 
Another innovation is in the use of digital printing in producing designs. Here, the photoshop or Adobe illustrator, software is used in digitally printing designs (Josephine, et al., 2018).

Ankara fabric (African print) : Akinwumi (2008, p.179) opined that African print is a general term employed by the European textile firms in Africa to identify machine-printed fabrics which are printed with wax resins. African print has evolved in usage to include wax print fabrics of African-based printing firms, European-owned printing firms and African-based European-owned printing firms. (Osuanyi, 2018). According to Richard (2018), the African prints are not really African in origin but has been accepted and adopted by African and has undergone changes. The acceptance was due to its affordability and climate-suitable texture (Oyedele, et al., 2013).
African print was initially known as Dutch wax and it started as a mass-produced Indonesian-batik fabric which was ‘deformed’ during production and was rejected by the intending Indonesia market. The fabrics were produced by Dutch textile manufacturers and were introduced to Holland and other parts of Europe. The fabrics were accepted by the African market. The Dutch manufacturer’s made some changes to the designs and motifs used in design. Later, indigenous designs were imbibed in 1920, portraits of local community leaders and chiefs were used in designing (Oyedele, 2012).
Nowadays, symbols and motifs used include leaves, flowers, animals, money, cars to mention but a few. Designs and colours used in African prints depict the weavers’ tribal origin (Oyedele, 2013). There are various grades of Ankara fabric, there is real Dutch wax, veritable Dutch wax and Hollandise plate 1 & 3. The Real Dutch wax is the highest grade. 

Innovation of ankara fabric production: Nowadays, Ankara printing can be done through computer aided designs. Recently, a computer design was generated in which the designs are drafted out using mathematical expressions to see if they will fit well in the design pattern. If it did not fit, the printing pattern is properly arranged and the final printing is done on the textile fabric.  MATLAB is the computer programme that was used to generate and implement the patterns. MATLAB also made passion for coding and decoding of colours. The colours are y for yellow, in for magenta, c for cyan, r for red, g for green, b for blue, w for white and k for blue. (Elegbede, et al., 2019).

Kuba cloth: Kuba cloth is produced by the Kuba people who reside in the Central Kasai area of Democratic Republic of Congo. The Kuba people have the practice of weaving and decoration of textile as a primary part of their life. Men, women and even children engage in this craft (Sabri, 2012; Wilson, 2018).
The Kuba clothes are produced from a raffia fibre known as the Raphia Vinifera palm. (Sabri, 2012). The basic woven cloth unit measures approximately 26 x 28” which is defined by the length of raffia fibres. (Sabri, 2012). 
The Kuba people use the raffia palm because of the level of importance that they attach to the raffia palm; which grow abundantly in the area. The raffia cloth is produced on a single-heddle loom. (Wilson, 2018). 

Innovations on kuba cloth: Not much innovations are recorded in Kuba cloth production, however, a few innovations are recorded in the use of digital machines to produce print patterns. According to Sabri (2012), digital tools can be used to transform ornamental patterns into wrinkled facades. The application of colour and thickness to their ornaments can produce interesting effects.

Bark cloth: Bark cloth is produced by the Ugandan people of Africa. Uganda bark cloth has been recognized by UNESCO as the master piece of the “Intangible cultural heritage of humanity”. (Prabhuraj, et al., 2019). Basic cloth is made from the wild fig or Mutuba tree (Ficus natalensis). It is a highly skilled craft done by men (Prabhuray, et al., 2019). 
The bark of the Mutaba tree is harvested by splitting the bark, steaming and soaking it to soften it. It is then pounded with specially designed mallets. It is sunned to produce the rich dense colour that bark cloths are known for. 

Innovation of Bark fabric: A lot of researches have been carried out on Bark tree. One of such is the production of fibre composite materials from bark cloth. Here, the bark cloth reinforced lamina epoxy composite was carried out for the first time using vacuum assisted resin transfers moulding.  (Samson, et al.,2015).

Nigerian Fabrics: The Nigerian society has different cultural heritages which are hinged on specific tradition norms (Ajila, 2016). These various cultures differ in their ways of life. These varieties are reflected in their food, languages, fabrics as well as fashion. Despite the differences in fabric production and dyeing or printing, a few similarities can be seen across most cultural background for example, Adire and Aso-oke by the South West, Hausas are known by a fabric called Kura. The Igbos are known for Akwete. The Tiv tribes are known for “Andee” etc.  (Ajilia, 2016).
These fabrics are produced with almost the same type of looms and techniques. For example, the main equipment used for weaving is the vertical and horizontal looms.  (Ajila, 2016). Ojo (2006) described the vertical loom as an upright single heddle loom (broadloom) and it is used by women while the horizontal loom, used by man are described to have double  heddles and more assertiveness.
The traditional vertical loom produces about 38cm to 51cm width of fabric and is less sophisticated than the horizontal which is known to produce about 12.7cm width of fabric. The fabric drape and tensile strengths is dependent upon the tightness of the weave (Ajilia, 2016).  Nigerian fabrics usually are usually a symbolic and relay unspoken messages that are related to the culture in question. The slow manual (traditional) production process enable the weavers to painstakingly engraft the symbolic messages into the fabric being woven. Mostly, natural fabrics as well as dyes are used. These dyes can be gotten from leaves, flower, tree barks etc.

Adire Fabrics: Adire is another locally made textile produced by the Yoruba people in South West of Nigeria. Adire means tie and dye and employs various techniques in producing a variety of fabrics (Braide, 2016). Adire fabric is produced by dyeing a dark background with light patterns using resist agents.
According to the Mukta (2012), the main centres of Adire are Abeokuta and Ibadan, however smaller dyeing centres can be found throughout most South Western States in Nigeria.  Mukta, et al. (2012) opined that there are two broad categories of Adire; which include Adire Oniko and Adire Eleko. In Adire Oniko, the resist agent is raffia which is also called Iko. in  which the resist is made by tying the raffia onto the fabric. In Adire Eleko, the resist agent is starch, also known as eko, which can either by painted or stenciled unto the fabric by the dyeing operation. The design and the decorative elements on the Adire cloth are a meaningful part of day-to-day life. Adire cloth just like many other African-produced fabric have a visual language. The meanings derived from the patterns on Adire fabrics today seems to be lost. (Braide, 2016). Traditionally, colour is applied using vegetable dye (Elu) indigo, the dyes are fixed into the fabric by the use bio-mordants such as wood ash.

Innovation in Adire fabrics: The contemporary version of Adire is generally referred to as Kampala which is produced in other parts of Nigeria. This indicates that the cloth is not tied to any cultural background. (Braide, 2016). Adire was usually produced with natural dyes but nowadays, synthetic dyes other than blue are used to produce multicolour effect (Mukta, 2016). 
There is an increasing frequency in the use of stencil printing by contemporary dyers. Here, cardboard, sticker, papers are used to produce intriguing designs. (Braide, 2016). Today, contemporary Adire appears in a wide variety of social context, few of which are related to the traditional use of Adire (Braide, 2016). The contemporary techniques in Adire production can also be reflected in variations of folding patterns (Adire kika, knotting patterns (adire siso) and starch resist (adire eleko); machine stitch (adire alabere).
Gradually, these contemporary techniques of Adire production are been taken over by machine stitch, marbling (Adire elesun) and discharge (Adire bibo) which is commonly referred to as kokobilo). According to Braide (2016), these innovations are aimed at greatly reducing production time and improving the quality and quantity of production.

Akwete Fabric: Akwete cloth is made from Ukwa East Local Government Area of Abia State, Nigeria (Ikegwu and Uzuegbu, 2015). According to Ikegwu and Uzuegbu (2015), Akwete was projected into the global community by scholars through their contact with colonial masters. It is believed that the Akwete had been in existence before the coming of the Portuguese traders who were around in the 15th century (Igbokwe, 2023).
The local loom used to produce Akwete is called Nkwe by the Igbo people. The Nkwe is made of bamboo. Just like other Nigerian looms, there are horizontal and vertical looms, women use the vertical loom and the men use the vertical looms. According to Chukueggu (200), other materials used for production include Egbu-Nkwe (used in binding the warp threads together), Otire (used for shedding and beating–up the inserted weft threads). The Agba (the shuttle), Ekike (a comb-like wooden material used to regulate the width of the fabric and keep the shed open; paapaa (a flat shed stick used to separate the alternate warp threads). Ahia (the heddle), Nkpo used to introduce design unto the fabric during weaving. Initially, weavers used raffia, silk and cotton fabrics coupled with vegetable dyes (Chukeggu, 2000).

Innovations in Akwete Fabrics: Over the years, a lot of innovative developments have been adopted in the production of Akwete clothes.  Firstly, the bamboo looms are now replaced with wood and iron-made looms (Chukueggu and Jovita, 2013). Also, present Akwete fabric designing is dependent on taste and trend in the society, market demand and the skills of the weavers. (Nowadays, weavers produce rich contrast colours and textures. 
As opposed to the raffia, silk and cotton fabrics with vegetable dye used in the past, modern weaving is now done with blends or mixtures of cotton, nylon and metabolized yarns. Also, bright, warm and glittering colours are used in dyeing in addition, the designs can be done on both sides of fabric. Embroidery is also included when desired (Chukueggu and Chinedu, 2013)
Aso-Oke Fabric: Aso-oke fabric is a fabric which originates from southwestern Nigeria and is woven by the Yoruba people of Nigeria. Aso-oke technology is known to predate the arrival of European contact but was positively impacted by colonial policy (Ajayi, 2000). Aso-oke is also called Aso-ofi because of the process through which it is produced. Aso in Yoruba means   cloth while ofi means loom. (Olutayo, et al., 2017). Aso-oke can be woven with horizontal and vertical loom like other local fabrics. (Adu, 2019).

Innovations in Aso-Oke Production: The modernization of Aso-oke production has encompassed the intervention of finely produced treading loom production techniques have also been improved upon by substituting the wooden treading loom with metallic looms having additional technology (Adu, 2019). Also, Adu (2019) opined that yarns were now imported from China. Also, the use of technology has been adopted in producing intriguing designs, complex designs are being attained with the use of computer and such design can be arranged in the computer before the design is imprinted upon the fabric. 
Dyeing is now processed with industrial manipulations, various colours aside the black and blue that was commonly used are being used now. Presently, there are various colours and shades which are provided to meet individual and group interest (Adu, 2019).

The Way Forward in the Production of African Fabrics
African is blessed with rich and abundant natural resources as well as cultural heritages, these has served as useful raw materials for the African textile cottage industries (Ogunwusi, 2013). Over the years, the cultural heritages of most African countries have been successfully conveyed through fabric. Fabrics constitute one of the various ways through which the culture of African is expressed (Dereje, et al., 2013). African fabrics send signals and messages that are being understood by natures of the community (Impraim, et al., 2018). 
For some African fabrics, modernization might mean losing cultural messages carried by the fabrics. This is evident in African fabrics such as ‘Adire’ According to Braide (2016), the visual language and meanings that were initially derived from Adire cloth seems lost today.  Another African fabric that is faced with this risk is the Ankara fabric, the traditional meanings and symbols of Ankara also seems to be lost to modernization of the fabric. 
On the other hand, so many African fabrics that still have managed to retain their cultural meanings have barely experienced developmental innovations. On the way forward, there must be a deliberate compromise whereby technological production is combined with cultural symbols and meanings of the fabric.
Acquaye (2018) proposed a series of collaboration whereby technology, new material colour resources and global trends are used to produce forms/motifs/visual language and then used for commercial designs based on indigenous West African theme. This was achieved by adopting traditional artistic and graphic aesthetic such as symbols, design motifs, totems and insignia. The graphic aesthetics are creatively manipulated via digital technology then using a mechanized printing process for completion.
Akinbileje (2014) also asserted that contemporary African art is dynamic. This is possible because African art now incorporates western ideas and materials adapted with traditional belief system and concerns. 
Technology is relevant because it improves productivity and innovations. According to Aminu (2016), major challenges that undermine competiveness of Nigerian textiles in the African regional market among others is the prevalent use of obsolete technology. Therefore, there is the need to improve technology and upgrade it to global standards. Aminu (2016) implies the technology also enhance competitiveness of the fabric in the African regional market and the global markets. 
The vertical and horizontal looms used in weaving most African fabric even till date in some areas are made of bamboo word or at best, metal. The looms are manually operated which impedes productivity and speed. The use of manual loom reduces productivity and increases time of production. Also, manual production can increase the fabric faults thereby decreasing the quality of the fabric. Globally, to achieve very high productivity, fabrics are woven with automated looms, gradually there has been a development from shuttle looms to non-shuttle looms in which air, water projectile, rapier, looms etc. is used to insert weft yarns during weaving. Through manual production being sustained by African countries help to maintain symbol cultural heritage which is believed to be best engrafted into the fabric by local weavers, local producers can liaise with the international textile manufacturers to see how machines, can be designed but also can still transfer the desired symbols into the fabric. 
African fabric dyers majorly utilize natural dyes and mordants from natural sources such as tree barks, leaves, flowers and even mud as in the mud cloth.  
The use of technology can also be translated in the use of computers for designing (Josephine & Kemevor, 2018). Another important aspect of the use of technology is in the production of smart fabrics. Smart fabric is in collaboration between the field textile designs and electronics. It is a technique that incorporates conductive yarns directly into a textile structure through weaving. (Yinka and Salau , 2017). Smart fabrics are useful in the medical field, it can be used in making life jacket; producing babies vest and socks to monitor vital organs. It is also used for sport in monitoring heart rate, breathing rate etc. (Yinka and Salu, 2017).
Summary
African fabrics reveal cultural beliefs of Africans. African fabric include: Bark cloth, Kente cloth, Asoke, Bogolanfini Ankara fabrics, Kuba cloth etc. apart from serving for beautifying and covering purposes, African fabrics have been known for transmitting age long messages from one generation to another. Unfortunately, the introduction of technological innovations is gradually eroding away this cultural heritage. This can be seen in Ankara fabrics which is quite exposed to technological innovations and development.
On the other hand, African fabrics that have managed to maintain their cultural beliefs are still stocked in their ancient obsolete technology and the natives prefer to produce the fabrics themselves using manual vertical and horizontal looms and dyeing procedures.
Generally, very little developments have been recorded in the production of African textile fabrics that has impeded its competitiveness and recognition in the global textile market. On the way forward, there is need therefore to incorporate technological developments while strictly ensuring that age long cultural messages are not tampered with. 
Technology can be introduced in the use of high speed automated looms and dyeing machines, thus ensuring high production and quality of fabric. Also, the desired width of fabric can be produced thereby preventing unnecessary joining of short strips of fabrics to obtain a required length. Technology can be further employed in the production of smart fabrics using African fabric following the climatic and environment changes of African continent.   

Conclusion
African fabrics are known for aesthetics and elegance and are also noted for transmission of symbolic messages from one generation to the next. African natives prefer to weave their fabrics in order to retain these heritages in the fabrics. There is however the need to increase the competitiveness and global recognition of African fabrics by fully embracing technological standards in fabric production and colourations.

Suggestions
1.	Africans must seriously consider the complete transition from the use of manual vertical and horizontal looms to high automated looms.
2.  	Natives can be trained on how to operate high speed automated looms so that high production is obtained as well as a full symbolized culture.
3.	African fabrics producers should take advantage of the smart fabrics technology and nanotechnology to combat climatic changes in our environment.
4.	There should be a diversification in the type of fibres. The use of synthetic fabrics cannot be overlooked, to produce a vast variety to select from.
5.	The use of natural dyes should be maintained and improved to maintain a safe African community.      
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Abstract
This study assessed the influence of occupational hazards and job stress on productivity of nurses in hospitals in Abia State. Two objectives, and corresponding research questions and hypotheses were formulated. Descriptive survey design was adopted. Population comprised the estimated 5302 nurses in hospitals in Abia State. A sample of 530 nurses was selected, using double-stage random sampling technique. The instrument entitled, “Nurses’ Occupational Hazards, Job Stress and Productivity Questionnaire (NOHJSPQ), was used for data collection. The NOHJSPQ was validated and subjected to reliability test, and it yielded an index of .87 after analysis using Cronbach Alpha. Data from 530 valid completed copies of NOHJSPQ were used for analysis. Research questions were answered using Mean and Standard deviation. Hypotheses were t-tested statistic. Decisions on hypotheses were taken at 0.05 alpha level. Findings showed that the occupational hazards and job stress experienced by nurses were prolonged standing, high job demands, involvement in repetitive tasks, poor human relationship in hospital, risk of contracting infections, working longer hours, risk of contracting and spreading infections to family members, verbal abuses from patients, and frequent lifting of patients. The study recommended among others that the Abia State Ministry of Health should address the productivity challenges posed by occupational hazards by implementing gender/ location-specific strategies, such as reducing nurse-to-patient ratios, implementing occupational hazards reduction programmes, improving hospital infrastructure, offering hazard prevention training, and ensuring availability of personal protective equipment.
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Introduction
Nursing is a rewarding, but stressful and hazards-prone profession. Nursing encompasses autonomous and collaborative care of individuals of all ages, families, groups and communities, sick or well and in all settings family, community or hospital. Nursing includes the promotion of health, prevention of illness, and the care of the ill, disabled and dying people. It requires expenditure of energy on the physical, mental and emotional levels. Nursing places high physical demand on the muscular-skeletal system of the practising nurse, culminating in stress, aches and pains. Mentally, nurses are required to be alert, making calculations for medication and responding to important questions from patients and relatives. Emotionally, the impact is felt when they empathize and help people, and when they witness the toll of pain and sadness of patients and caregivers in the work environment. Generally, the nature of work performed by nurses, and their working environment usually expose them to occupational hazards and job stress, which can lead to decreased productivity and poor quality of patients’ care.
Shamkh et al. (2022) defined occupational hazard as any work issue or condition that can deliver a negative impact on health of workers, either in long term, or immediately. It is the working environment issues that are likely to raise health danger, which can be categorized in biological or non-biological terms.  Alavi (2017) noted that globally, majority of nurses experience persistent work-related musculo-skeletal pain and injuries, and these are most common among nurses when moving, positioning, lifting and assisting patients in various ways such as lifting them in bed, helping them out of bed, transferring them from the bed, and carrying equipment weighing 14 kilogramme or more. In Iran, Madani et al. (2014) reported that approximately 89 per cent of the nurses had musculoskeletal pain, mainly in lower back (74%) and knees (48.5%). In Netherlands, Engels (2019) found that 57 per cent of nurses had musculoskeletal pain. In Brazil, 80.7 per cent of nurses complained of musculoskeletal pain (Souza and Alexandre, 2022). Joshua and Karkada (2017) explained that musculoskeletal disorders specifically include sprain, strain or any kind of injuries to bones, tendons, muscles, ligaments, soft tissue, and nerves that occur due to multiple attempts over a long period of time of managing patients in the hospital.  These negatively affect the health and productivity of the nurses and the organization. 
The second most occurring physical hazard among nurses, according to  Amare et al., (2021),  are the needle stick and sharp object injuries which commonly occur during certain nursing procedures like administering medications, administering or receiving blood, and performing other nursing activities using sharp materials. Chemical hazards are also experienced by nurses in their work place. The most common chemical hazard cited in medical surgical hospitals are formaldehyde, lead, methylene chloride, and glutaraldehyde (Wiggins et al., 2019). 
Job stress is an unpleasant emotional response that occurs when work demands do not match the workers’ abilities, skills, resources, or needs, which thereby challenges their coping mechanisms (Tsegaw et al, 2022). Osifo (2019) reported that nurses with job stress usually experience impaired physical and mental functioning, increased absenteeism, accidents, litigation, errors of judgement and action, conflict and interpersonal problems, violence and a high use of health care services. Hanson (2019) found that job stress results in considerable costs to organizations in terms of absenteeism, attrition rate, injury claims, and infection rates, errors in treating patient, reduced productivity, and waste of health care resources. Reduced productivity in turn can bring about increased staff conflicts, recruitment and retention problems, burnout, absenteeism, litigation and rapid turn-over, and inadequate job satisfaction (Labrague et al., 2020). 
Several factors are responsible for the occurrence of job stress among nurses. These include excessive workload, shortage of nurses, leading to fewer nurses to care for too many patients, unwholesome work environment, where nurses’ work such as noisy and overcrowding wards, with lack of proper ventilation, air pollution, reduced lighting, and poor ergonomics (Ameri et al., 2021). The nurses’ work load in Nigeria exceeds the recommended nurse-patient ratio of 1:2 for patients with fatal complications, or 1:5 for patients with common illnesses respectively (World Health Organization, 2022).  There are also other problems that predispose the occurrence of nurses’ job stress, such as working with difficult patients, interpersonal conflicts, developing depressive feelings regarding patients’ pains, death and dying, Health-institutional-based factors also contribute to nurses’ job stress such as low salaries, lack of resources, and assigning duties to some nurses outside their specialty, as well as lack of participation by nurses in decision-making, poor communication within the organisation and lack of friendly policies to promote balance between the nurse’s job and her family responsibilities.

Statement of the Problem
Nurses’ productivity is central to the attainment of healthcare goals such as providing effective treatment to patients, reducing medical errors and maintaining operational efficiency in hospitals. However, UnaldiBaydin et al. (2020) reported that many hospitals have raised concerns regarding declining nurses’ productivity. Several factors within the hospital environment tend to hinder nurses’ productivity. 
 In Abia State Okoro and Agbapuonwu (2019) found that nurses are frequently exposed to various occupational hazards such as needle-stick injuries, exposure to infectious diseases, chemical substances, excessive workload, prolonged standing, and poor ergonomic conditions. They also experience high levels of job stress arising from long working hours, staff shortages, shift work, emotional demands of patient care, role conflict, and inadequate support from management. The occupational hazards and job stressors seem to negatively affect nurses’ physical and mental health, leading to increased absenteeism, burnout, and higher error rates, and poor patients care. These may consequently reduce their productivity.
Given this fact, it is likely that the nurses’ productivity in hospitals in Abia State is affected by occupational hazards and job stress. If the assumed situation is true, then majority of nurses with poor health associated with job stress and occupational hazards will be less effective at work. However, it is not known by the researcher, whether nurses working in hospitals in Abia State are exposed to occupational hazards and job stress, and whether they are experiencing the outcomes associated with those conditions such as impaired physical and mental functioning, increased absenteeism, and reduced productivity in nursing services. 

Purpose of the Study 
The purpose of this study was to determine the occupational hazards and job stress on nurses’ productivity in selected hospitals in Abia State, Nigeria. The specific objectives of this study are to:
i. determine the occupational hazards experienced by male  and female nurses in selected hospitals in Abia State.
ii. examine the job stress experienced by male and female nurses in selected hospitals in Abia State.

Research Questions
The following research questions were formulated to guide the study: 
i. What are the occupational hazards experienced by male and female nurses in hospitals in Abia State?
ii. What are the jobs stresses experienced by male and female nurses in hospitals in Abia State?

Research Hypotheses
The following null hypotheses were tested in this study at 0.05 level of significance:
i. There are no significant occupational hazards experienced by male and female nurses in selected hospitals in Abia State.
ii. There is no significant job stress experienced by male and female nurses in hospitals in Abia State.

Occupational Hazards Experienced by Male and Female Nurses
Akpotor and Agofure (2021) posited that male and female nurses suffered from prolong standing, high job demands and are exposed to infections patients along with verbal abuses from irate patients. Meier (2017) mentioned that male and female nurses have work-related injuries and musculoskeletal pains and this is due to prolonged standing, lifting patients manually, and repetitive movements or tasks. Regarding occupational hazards experiences of the male and female nursing, Santos et al. (2022) stressed that these nurses contract infectious diseases because of exposure to infectious patients in hospital. Physical demands of patient care activities include persistent job-related musculoskeletal pains, mainly in lower back and knees, and injuries in the shoulder, neck and upper extremity affect only the female nurses but also the male, though male can manage the condition more than their counterparts. 
Spector et al. (2019), maintained that verbal abuse, harassment, and physical assault by patients or relatives, remains an issue of concern in healthcare facilities globally which become an insult to both sexes of nurses. Gómez-Durán et al. (2021), stressed that nurses frequently encounter infectious agents such as viruses, bacteria, and fungi through contact with patients, body fluids, and contaminated medical equipment, along with experience on poor human relationship. Munyewende et al. (2019), posed that male and female nurses in hospitals face multiple occupational hazards that affect their physical, mental, and social wellbeing, some which are high temperature of work environment, noise and experience ionizing radiation from x-rays. 
Fusunloro and Owotade (2016) defined occupational hazard as any workplace condition that causes a risk to employee’s health. It is any activity, material, process, or situation that is likely to cause an accident or disease to the worker at the work place. The National Institute for Occupational Safety and Health (2019) observed that health care workers, particularly nurses, are faced with wide range of occupational hazards such as biological, chemical, physical, ergonomic and psycho- social hazards. 
Biological Hazards are the risks of exposure to disease- causing biological agents such as bacteria, viruses and fungi in the work environment (Ndejjo et al., 2015). These agents may cause diseases such as brucellosis, Leptospirosis, anthrax, tetanus, schistosomiasis, HIV/AIDS, tuberculosis, and hepatitis B virus, due to exposure to, or direct contact with infectious patients in the health care facilities. Majority of the health care workers are prone to biological hazards due to lack of appropriate personal protective equipment (PPE), inadequate infection control measures, and close contact with infected patients (Hua et al., 2020). Other factors that may increase the vulnerability of nurses to contracting and spreading infectious diseases include insufficient access to clean water, lack of universal precaution for protection against blood borne diseases, lack of sterile equipment and improper waste management. Considering the biological hazards and productivity of nurses, Adib-Hajbaghery and Lotfi (2015) stated that nurses often come into direct contact with patients’ bodily fluids and infectious materials, making them vulnerable to communicable diseases such as tuberculosis, HIV, and hepatitis B and C. The fear of infection and actual disease exposure can lead to anxiety, absenteeism, and reduced focus on tasks, all of which lower productivity. Needle-stick injuries, one of the most common risks, further heighten the burden, often requiring time off for testing and treatment.
Chemical hazards are increasing with the introduction of more toxic chemicals for chemotherapy (Park, 2019). Raymond (2015) stated that chemical agents may include disinfectants, anti-neoplastic drugs, and hazardous medications, and other substances used for therapeutic purposes, glutaraldehyde, and exposure to latex in products such as surgical gloves.  The adverse health effects of chemical hazards on susceptible worker may include skin irritation, respiratory symptoms, and reproductive disorders due to inhalation of toxic chemicals. The severity of effects may depend on the duration of exposure, the quantum of exposure and individual susceptibility. On chemical hazards and productivity of nurses, Stellman (2018) reported that chemical hazards are common among nurses working in specialized units like oncology or radiology. Repeated exposure without adequate protection can lead to chronic health issues, thereby reducing energy levels, focus, and long-term work capacity. Nurses who are aware of these risks may also experience stress or choose to avoid high-risk tasks, further affecting team productivity.
Physical Hazards consist of the temperature of work environment (heat, cold), light, noise, vibration, ultraviolent radiation, ionizing radiation, violence and harassment, injuries, inadequate provision of safe water, poor sanitation and poor hygiene (Park, 2019). These hazards usually lead to health problems such as burns, heat stroke, heat cramp, eye strain, hearing effect and visual fatigue. On physical hazards and productivity of nurses, Akpotor and Agofure (2021) observed that nurses frequently engage in physically demanding tasks, such as lifting patients or standing for extended hours, which leads to musculoskeletal disorders. A study by Trinkoff et al. (2015) found that nurses suffering from back pain or joint issues reported lower job performance and higher error rates. These injuries not only cause discomfort but also increase sick leave rates, contributing to staffing shortages and reduced overall productivity in hospitals.

Job Stress Experienced By Male and Female Nurses in Hospitals
Stress is the body’s reaction or response to stressful or unpleasant events (Jones et al., 2017). Job stress refers to the physical and emotional pressures that employees experience in the workplace. It can be caused by various factors, such as heavy workloads, tight deadlines, interpersonal conflicts, lack of control over one's work, or feelings of uncertainty about job security.
Job stress can have negative effects on both the individual and the organization. For employees, it can lead to burnout, anxiety, depression, and physical health issues such as headaches, insomnia, and high blood pressure. For the organization, it can impact job performance, leading to decreased productivity and an increase in absenteeism. The causes of job stress among healthcare workers are numerous. They include heavy workload, inadequate staffing, emotional demand, and lack of support from colleagues and management, and workplace violence. On heavy workload, Lake et al., (2016) observed that nurses often face high patient-to-nurse ratios, increased administrative tasks, and long working hours, leading to feelings of overwhelmed stress and fatigue. Aiken et al. (2016) explained that heavy workload occurs as a result of inadequate staffing. This led to compromised patient care, and heightened stress levels among healthcare workers.
Considering emotional demand, Hunsaker et Al. (2015) explained that it is emotionally taxing to the healthcare workers who are dealing with chronically ill patients, those with trauma, and those requiring end-of-life cares. This emotional experience can contribute to stress, burnout and fatigue among healthcare workers. The authors continued that emotional demands placed on nurses are sometimes due to frequent engagement with patients who are in pain, distressed, or facing life-threatening conditions requiring them to provide both medical and emotional support. This constant exposure to the suffering patients often resulted in emotional exhaustion that suppresses the nurses’ feelings to maintain professionalism. Over time, the emotional experience creates a heavy psychological burden, increasing stress levels and making it difficult for nurses to separate work from their personal lives.
Workplace violence is another cause of job stress among healthcare workers. Li and Lambert (2017) stated that exposure to verbal abuse, physical assaults, and threats from patients, families, or colleagues can create a hostile work environment and trigger stress reactions among the affected healthcare workers. 
Additionally, inadequate support from colleagues, managers, and the organization can make health workers to feel isolated, undervalued, and unsupported in their roles (Jones et al., 2017). Stress can also occur among healthcare workers who encounter ethical conflicts related to patient care decisions, treatment choices, and organizational policies (Epstein and Delgado, 2015). Similarly, exposure to infectious agents, hazardous chemicals, radiation, and ergonomic risks in healthcare settings can pose physical health threats and contribute to stress and anxiety among healthcare workers (Bakker et al., 2015). 
On influence of job stress on productivity of nurses, McVicar (2016) considered that job stress is a critical issue in the nursing profession, especially in hospital settings where the workload is often high, the environment fast-paced, and the stakes extremely high. Nursing job stress arises from a combination of physical involvement, emotional demands, long working hours, staff shortages, and workplace conflicts. This stress significantly affects nurses’ productivity, both in terms of quality and efficiency of patient care. The sources of job stress in hospitals are multifaceted. Nurses often face long shifts, understaffing, lack of administrative support, and exposure to critically ill or aggressive patients. According to McVicar (2016), organizational issues such as unclear job roles, poor leadership, and limited autonomy are major stressors. These conditions create a high-pressure environment that can impede nurses’ ability to perform their duties effectively.
Job stress can lead to fatigue, burnout, anxiety, and depression, all of which contribute to reduced concentration and poor decision-making. Letvak et al. (2017) found that nurses experiencing high levels of stress are more likely to report physical symptoms like headaches and sleep disturbances, which directly impact their ability to provide safe and efficient care. Chronic stress also increases the risk of long-term health conditions, leading to absenteeism or early retirement. 
The notable stressors among nurses include staffing, inadequacy, workload, working long hours, and exposure to death/dying. These factors linked to increased turnover intent and diminished quality of care (Caruso, 2016).

Methodology
Descriptive survey design was used for this study. In descriptive survey, the researcher had no control over the variables because their manifestations had already occurred and they are inherently not controllable (Akuezuilo and Agu, 2018). The researcher only described situation as they actually exist. The study was conducted in Abia State. 
The study population consisted of nurses serving in government owned General Hospitals and tertiary healthcare institutions in Abia State.  The population was estimated at 5,302 (Abia State Ministry of Health, 2024). A sample of 530 nurses representing ten per cent of the population was selected for the study. A researcher developed self-reported questionnaire was used for data collection in the study.  The questionnaire was titled “Nurses’ Occupational Hazards, Job Stress and Productivity Questionnaire (NOHJSPQ)”.  The NOHJSPQ was designed to gather information on nurses’ occupational hazards, job stress and productivity. It consisted of 46 items, arranged into six sections (A-F).  Section A had two items meant to elicit information on respondents’ demographics of gender and location. Section B (15 items) gathered information on occupational hazards experienced by nurses. Section C (6 items) collected data on job stress experienced by nurses. Section D (5 items) elicited data on job stress and productivity of nurses.   Section E (7 items) collected data on occupational hazards and productivity of nurses. Section F (11items) gathered information on productivity of nurses in government-owned hospitals. 
The response options for items in sections B – Fwere Strongly Agree (SA), Agree (A), Disagree (D) and Strongly Disagree (SD).  The response options were scored using a four-point rating scale of Strongly Agree = 4 points, Agree =3 points, Disagree = 2 points and Strongly Disagree = 1 point. 
The instrument (NOHJSPQ) was given to three research experts in the Faculty of Education, University of Uyo. To establish the reliability of the instrument (NOHJSPQ), a reliability test was conducted using 25 nurses in General Hospital, Okigwe in Imo State.  The hospital was not included in the main study, but the respondents possess similar characteristics with those in the main study. The participants in the main study had no pre-knowledge of the research instrument. 
The responses from the pre-tested questionnaire were tallied and subjected to analysis using Cronbach Alpha reliability method. The result yielded an overall reliability coefficient of .87 (See Appendix C). This reliability index was adequate.  Hence, the instrument was reliable for use in the study. The researcher personally visited each of the hospitals selected for the study in the State with a letter of introduction from the Head, Department of Human Kinetics and Health Education, University of Uyo, Uyo. With the letter, the researcher sought permission from the management to engage their nurses in the study. Assistance was needed. Therefore, three research assistants were recruited from among the health workers, but not participants in the main study. The researcher received their consent and trained them for instrument administration. In each of the hospitals visited, once permission was granted, the researcher and three research assistants contacted the nurses selected for the study in their respective units in the hospital for administration of the research instrument (NOHJSPQ). 
The research questions were answered using mean and standard deviation. Hypotheses was tested using t-test statistic. Decisions on the hypotheses were taken at .05 level of significance. 
Results
The results of data analysis are presented in Tables below according to the research questions and hypotheses that guided the study.
Research Question 1: What are the occupational hazards experienced by male and female nurses in hospitals in Abia State?
Table 1: Mean Scores on Occupational Hazards Experienced by Male and Female  Nurses in Hospitals    (n = 530)
	
Item
	Male (n=238)
	Female (292)

	
	
	SD
	
	SD

	I am at risk of contracting infectious diseases because of exposure to infectious patients in the hospital
	
3.72
	
0.41

	
3.63
	
0.67


	If I contract infectious disease, it will spread to my family members.
	3.68
	1.23

	3.64
	0.69


	I have frequent exposure to latex in products such as surgical gloves.
	2.74
	1.28

	2.56
	1.05


	My exposure to toxic chemical substances may be harmful
	2.64
	0.83

	2.74
	0.62


	The high temperature of work environment is usually unbearable
	2.45
	0.66

	2.37
	0.82


	I am always exposed to noise from hospital machines.
	2.86
	0.73

	2.54
	0.73


	I experience frequent harassment from patients.
	2.72
	0.58

	2.47
	0.71


	I am frequently exposed to ionizing radiation from X-rays 
	2.25
	1.46

	2.43
	0.66


	I experience verbal abuses from irate patients
	3.54
	0.58

	3.59
	1.06


	I always work longer hours in the hospital
	3.72
	0.77

	3.57
	0.76


	I am exposed to high job demands
	3.87
	0.18

	3.85
	1.08

	I always experience poor human relationship in the hospital
	3.82
	1.24

	3.54
	1.03

	I am always involved in tasks requiring repetitive movements
	3.86
	0.37

	3.55
	0.83

	I am frequently involved in the manual lifting of heavy objects and patients, which leads to musculoskeletal pain. 
	
3.24
	
0.55

	
3.26
	
0.78

	I am always exposed to prolonged standing in the hospital.
	3.89
	0.53

	3.77
	0.77

	Grand Mean
	3.27
	0.76
	3.16
	0.82



[bookmark: _Hlk207266013]The grand mean scores in Table 1 indicate that both male (3.27; SD = 0.76) and female (3.16; SD = 0.82) nurses experienced the occupational hazards with mean scores above their respective grand mean. These include prolonged standing, high job demands, and risk of exposure to infectious patients. 
Research Question 2: What is the job stress experienced by male and female nurses in hospitals in Abia State?
Table 2: Mean Scores on Job Stress Experienced by Male and Female Nurses in Hospitals    (n = 530)
	
Item
	Male (n=238)
	Female (292)

	
	
	SD
	
	SD

	I experience job stress due to work overload.
	3.84
	0.45
	3.76
	0.45

	I experience job stress due to working long hours.
	3.87
	0.73
	3.73
	0.67

	I experience job stress resulting from emotional strain.
	2.06
	0.64
	2.24
	0.57

	I experience job stress resulting from physical strain.
	3.64
	0.46
	3.28
	0.56

	I experience job stress due to increased fatigue 
	3.59
	0.82
	3.33
	1.13

	I experience job stress due to frequent exposure to hazards.
	2.44
	1.46
	2.33
	0.72

	Grand Mean
	3.24
	0.78
	3.03
	0.68


The result in Table 2 reveals that both male and female nurses in the study are had grand mean of (male 3.24 and female 3.08) which shows that both male and female nurses in the study area experienced job stress. Moreover, job stressed due to work overload had (male 3.34 and female 3.76) as well as job stress resulting from physical strain had (male 3.64 and female 3.28). This result implies that male nurses encounter job stress more than the female nurses. The result also indicates that male has standard deviation of 0.78 while female has 0.68 still implying that male experience job stress more than their counterpart. 

Null Hypothesis 1: There is no significant occupational hazards experienced by male and female nurses in hospitals in Abia State.

Table 3: t-test Analysis on Influence of Occupational Hazards Experienced By Male and Female Nurses in Hospitals (n=530) 
	Gender
	N
	
	SD
	tcal
	df
	p-value
	Decision

	Male
	238
	3.27
	0.76
	
	
	
	

	
	
	
	
	   2.27
	528
	0.010*
	 Sig.

	Female
	292
	3.12
	0.82
	
	
	
	


*Significant at .05 alpha level
Table 3 indicates that the calculated t-test value was 2.27 with a p-value of .010. The p-value (.010) was significant because it was less than .05 alpha level at df of 528. This shows that there were significant occupational hazards experienced by male and female nurses in hospitals in Abia State. Therefore, the null hypothesis one was rejected.
Null Hypothesis 2: There is no significant job stress experienced by male and female nurses in hospitals in Abia State.

Table 4: t-test Analysis on Influence of Job Stress Experienced By Male and Female Nurses in Hospitals (n=530) 
	Gender
	N
	
	SD
	tcal
	df
	p-value
	Decision

	Male
	238
	3.24
	0.78
	
	
	
	

	
	
	
	
	   3.13
	528
	0.021*
	 Sig.

	Female
	292
	3.03
	0.68
	
	
	
	


*Significant at .05 alpha level
Table 4 indicates that the calculated t-test value was 3.13 with a p-value of .021. The p-value (.021) was significant because it was less than .05 alpha level at df of 528. This shows that there was significant job stress experienced by male and female nurses in hospitals in Abia State. Therefore, the null hypothesis two was rejected.
Findings
The following are the major findings of the study:
i. Occupational hazards experienced by both male and female nurses in hospitals in Abia State include prolonged standing, high job demands, working longer hours, risk of exposure to infectious patients, and verbal abuses from irate patients. 
ii. Job stress experienced by both male and female nurses in hospitals in Abia State includes job stress due to working long hours, and stress due to work overload. 
iii. There was significant job stress experienced by nurses in hospitals in Abia State.
Discussion of Findings

Occupational Hazards Experienced by Male and Female Nurses in Hospitals 
Findings revealed that the occupational hazards experienced by male and female nurses in hospitals in Abia State include prolonged standing, high job demands, working longer hours, risk of exposure to infectious patients, and verbal abuses from irate patients. The finding on prolonged standing by nurses in hospitals agree with Akpotor and Agofure (2021) who observed that nurses frequently engage in physically demanding tasks, such as lifting patients, standing for extended hours, and involvement in tasks requiring repetitive movements, which leads to musculoskeletal disorders, including back and joint pain. The finding further concur that of Meier (2017) who found that most of the work-related injuries and musculoskeletal pain that are common among nurses are due to prolonged standing, lifting patients manually, and repetitive movements or tasks.
The finding on nurses’ exposure to high job demands lead to working longer hours. These were expected because of wider patient- to – nurse ratio. Regarding this, Santos et al. (2022) found that the most significant health problems faced by nurses due to the physical demands of patient care activities include persistent job-related musculoskeletal pain, mainly in lower back and knees, and injuries in the shoulder, neck and upper extremity. These problems tend to be entwined to the nursing profession.  

Job Stress Experienced By Male and Female Nurses in Hospitals
Findings reveal that job stress experienced by male and female nurses in hospitals in Abia State include job stress due to working long hours, stress due to work overload, job stress resulting from physical strain, and job stress due to increased fatigue. The findings support Lim et al., (2022), who found that job stress among healthcare workers have numerous causes, including long working hours, heavy workload, inadequate staffing, emotional demand, and lack of support from colleagues and management, and workplace violence. 
Job stress due to working long hours tends to have detrimental outcomes including fatigue, burnout, depression, turnover intention, and reduced job satisfaction. Lake et al., (2016) explained that long working hours often leads to feelings of overwhelmed stress and fatigue. 

Summary
This study investigated the influence of occupational hazards and job stress on productivity of nurses’ in selected hospitals in Abia State.  To achieve this purpose, two specific objectives and corresponding research questions and hypotheses were raised. Descriptive survey design was used in the study. A sample of 530 nurses representing ten per cent of an estimated population of 5,302 participated in the study. The sample was drawn using double-stage sampling technique (balloting and systematic random sampling technique). The questionnaire titled “Nurses’ Occupational Hazards, Job Stress and Productivity Questionnaire (NOHJSPQ)” was used for data collection.  The instrument (NOHJSPQ) was validated and subjected to reliability test.  Data were analysis using Cronbach Alpha reliability method. The result yielded an overall reliability coefficient of .86. 
It was found that occupational hazards experienced by both male and female nurses in hospitals in Abia State include prolonged standing, high job demands, working longer hours, risk of exposure to infectious patients, and verbal abuses from irate patients.  That job stress experienced by both male and female nurses in hospitals in Abia State includes job stress due to working long hours, and stress due to work overload. 

Conclusion 
Based on the findings of this study, it was concluded that there were significant occupational hazards and job stress experienced by male and female nurses in hospitals in Abia State. There were significant influences of occupational hazards and job stress on productivity of male and female nurses.

Recommendations
Based on the findings discussed and conclusions reached in this study, the following recommendations were made: 
[bookmark: _Hlk208520645]1.	The Abia State Ministry of Health should address the productivity challenges posed by occupational hazards by implementing gender/ location-specific strategies, such as reducing nurse-to-patient ratios, implementing occupational hazards reduction programmes, improving hospital infrastructure, offering hazard prevention training, and ensuring availability of personal protective equipment.
2 Hospital administrators should adopt multiple approaches to address occupational hazards in hospitals. These approaches may include regular training and education of nurses on infection control, manual handling of patients and equipment, and hazards prevention education. Another approach is ensuring consistent availability and access to appropriate Personal Protective Equipment for infection prevention; and adopting effective administrative protocols such as improving nurse-patient ratio, work schedule adjustments, and policies against workplace violence.
3.       Nursing management should prioritize workplace stress reduction strategies,   including training on stress management, to preserve productivity and care quality. 
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Abstract
This study was conducted to determine the relationship between employees’ engagement and employees’ commitment within the Ministry of Works in Uyo, Akwa Ibom State. The study was guided by two research questions and two null hypotheses. The study used descriptive correlational research design. A sample of 133 employees, drawn from a population of 200, was selected using Taro Yamane’s formula. Data were collected through a structured questionnaire, validated by experts, and found to have a Cronbach’s Alpha reliability of .87. Statistical analysis, including mean, standard deviation, and simple linear regression, was performed. The findings revealed a significant positive relationship between all the two dimensions of employees’ engagement indices which were cognitive engagement and opportunities for growth and development, and employees’ commitment. This suggests that enhancing cognitive involvement, and providing growth opportunities, can significantly bolster employees’ commitment within the public sector. The study recommends that the Ministry of Works implement strategies to enhance these engagement dimensions, including robust reward systems, training and mentoring programmes, and platforms for improved teamwork, to cultivate a more committed and productive workforce.
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Introduction
Employees’ engagement has become a pivotal focus in modern organizational behavior research and human resource management due to its substantial influence on employees’ commitment and organizational performance. Engagement represents the degree of energy, dedication, and absorption that employees invest in their work roles (Bakker & Albrecht, 2021). In a competitive work environment, such as government ministries, engaged employees are considered assets as they tend to exhibit higher commitment, lower turnover, and greater productivity. The Ministry of Works, Uyo, Akwa Ibom State, as a key government establishment responsible for infrastructure development and maintenance, requires a committed workforce to ensure efficiency in public service delivery.
Cognitive engagement, a key dimension of engagement, involves the mental focus and intellectual investment an employee places on their job tasks. Employees who are cognitively engaged understand their roles deeply and seek to perform them with excellence (Saks, 2021). Additionally, opportunities for growth and development, such as training and career advancement, have been shown to directly influence an employee’s commitment by enhancing their job satisfaction and personal investment in the organization (Alshammari, Al Amri, & Alyahya, 2020).
Cognitive engagement is characterized by the extent to which employees think about their work, understand their roles, and recognize the significance of their contributions. According to Kahn (2020), cognitive engagement represents one of three dimensions of personal engagement, alongside emotional and physical engagement. Cognitive engagement involves mental processes such as attention, focus, and the application of knowledge to work tasks. When employees are cognitively engaged, they demonstrate a stronger commitment to their organization, as they are more likely to invest their mental resources in their roles (Saks, 2021). Al Mehrzi and Singh (2019) revealed a strong positive relationship between cognitive engagement and employees’ commitment, with engaged employees demonstrating higher levels of loyalty. Albrecht et al. (2020) revealed that cognitive engagement strongly correlates with affective commitment. Khalid et al. (2021) showed that cognitive engagement significantly enhances employees’ affective and normative commitment. Saks (2021) conducted a comprehensive review of employees’ engagement literature and found a strong positive correlation between cognitive engagement and employees’ commitment across various sectors. 
Opportunities for growth and development encompass various organizational practices, including training programs, mentorship, career advancement, and skills enhancement initiatives (Kraimer et al., 2021). These opportunities enable employees to enhance their skills, advance their careers, and achieve their personal and professional goals. Research suggests that when organizations invest in employees' growth, they are likely to experience increased levels of commitment, loyalty, and engagement (Albrecht et al., 2021).Eisenberger et al. (2019) found that perceived organizational support for development significantly predicts employees’ commitment. Their study emphasized that employees who perceive that their organization invests in their growth are more likely to feel committed to the organization. Albrecht et al. (2021) conducted a study in the public sector, revealing that opportunities for professional development directly influence employees’ commitment. Employees who participate in training programs report higher levels of job satisfaction and organizational loyalty. Kraimer et al. (2021) explored the impact of developmental opportunities on employees’ commitment and found that employees who received mentoring and career development support exhibited stronger commitment to their organizations. The findings indicate that developmental relationships positively influence employees' emotional attachment to their workplace. Kahn (2020) highlighted that opportunities for growth and development play a critical role in fostering personal engagement and commitment. When employees perceive that they have room to grow and develop professionally, they are more likely to engage fully in their work and remain committed to their organization.The study seeks to examine the relationship between employees’ engagement and employees’ commitment in the Ministry of Works, Uyo, Akwa Ibom State.
Statement of the Problem
The Ministry of Works, Uyo, Akwa Ibom State, like many public organizations, has experienced challenges related to low employee morale, high absenteeism, and reduced job commitment. While efforts have been made to improve work conditions and staff welfare, the extent to which employees’ engagement strategies such as cognitive engagement, and opportunities for growth, affect commitment remains unclear. Previous interventions may have focused more on administrative reforms than on psychological and motivational factors that drive staff commitment. Therefore, this study seeks to bridge this gap by investigating the relationship between employees’ engagement and employees’ commitment within the Ministry of Works, Uyo.

Objective of the Study
The main objective of this study was to determine the relationship between employees’ engagement and employees’ commitment in the Ministry of Works, Uyo, Akwa Ibom State. Specifically, the study aims to:
i. Determine the relationship between cognitive engagement and employees’ commitment in the Ministry of Works, Uyo.
ii. Determine the relationship between opportunities for growth and development and employees’ commitment in the Ministry of Works, Uyo.
Research Questions
The following research questions were asked guided the study:
i. What is the relationship between cognitive engagement and employees’ commitment in the Ministry of Works, Uyo?
ii. What is the relationship between opportunities for growth and development and employees’ commitment in the Ministry of Works, Uyo?

Null Hypotheses
The following null hypotheses was tested in the study:
i. There is no significant relationship between cognitive engagement and employees’ commitment in the Ministry of Works, Uyo.
ii. There is no significant relationship between opportunities for growth and development and employees’ commitment in the Ministry of Works, Uyo.
Bottom of Form
Methodology
This study adopted a descriptive research design. The population of the study comprised all employees of Ministry of works in Uyo, Akwa Ibom State. These include staff across various departments such as administration, finance, personnel, and planning. The total population is estimated to be 200 employees. The sample size for the study was determined using Taro Yamane’s formula for a finite population. A total of 133 employees was selected for the study. The stratified random sampling technique was employed to ensure fair representation of employees from various departments and cadres. This approach allowed for capturing diverse perspectives across the organization. The primary instrument for data collection was a structured questionnaire titled "Employees’ /engagement and Commitment Questionnaire (EECQ)." The questionnaire was divided into two sections:Section A: Demographic information of respondents to include: gender, age, educational qualifications, years of work experience, and department.Section B: Items designed to measure the variables—cognitive engagement, opportunities for growth and development, recognition and rewards—using a 4-point Likert scale of Strongly Agree (SA), Agree (A), Disagree (D), and Strongly Disagree (SD).
The questionnaire was subjected to face validation by three experts, one from Educational Measurement and Evaluation, one from Human Resource Management, and one from Research Methodology. The experts reviewed the instrument for clarity, relevance, and appropriateness to ensure it measured the intended constructs. Necessary adjustments will be made based on their recommendations.
The reliability of the instrument was determined through a trial testing conducted with 30 employees outside the study area but with similar characteristics to the target population. The data obtained was analyzed using Cronbach's Alpha coefficient, yielding a reliability index of 0.87 which indicate that the instrument is reliable for the study. Data collected were analyzed using descriptive and inferential statistics. Mean and standard deviation were used to answer the research questions, while Simple Linear Regression will be employed to test the hypotheses at a 0.05 level of significance. Statistical analysis was carried out using the Statistical Package for the Social Sciences (SPSS) version 25.

Results
Research Question 1: What is the relationship between cognitive engagement and employees’ commitment in Ministry of works, Uyo?

Table 1: 	Mean Analysis of the Cognitive Engagement and Employees’ commitment in Ministry of works, Uyo
	Statement
	N
	Min
	Max
	Mean
	S.D

	I feel fully absorbed in my work tasks.
	133
	1
	4
	3.55
	.701

	My job allows me to apply my knowledge and skills effectively.
	133
	1
	4
	3.39
	.787

	I find my work mentally stimulating and engaging.
	133
	1
	4
	3.17
	.872

	I often think about better ways to perform my job tasks.
	133
	1
	4
	3.35
	.938

	I am mentally focused and alert while performing my duties.
	133
	1
	4
	3.42
	.790

	Cluster Mean
	
	
	
	3.38
	


Source: Field Survey, 2025 and Researcher’s Computation, Criterion Mean = 2.5
The result presented in Table 1 reveals the summary of the sample mean score for items 1 – 5, which ranges from 3.17-3.55 were above the criterion Mean of 2.5. The cluster mean of 3.38 was also greater than the criterion Mean of 2.5. This implies that there is a relationship between cognitive engagement and employees’ commitment in Ministry of works, Uyo. 

Research Question 2: What is the relationship between opportunities for growth and development and employees’ commitment in Ministry of works, Uyo?
Table 2: 	Mean Analysis of the Opportunities for Growth and Development and Employees’ commitment in Ministry of Works, Uyo
	Statement
	N
	Min
	
	Max
	Mean
	S.D

	The organization provides training programs to improve my skills.
	133
	1
	
	4
	3.55
	.701

	I have access to resources for personal and professional growth.
	133
	1
	
	4
	3.44
	.711

	My job offers me opportunities to advance in my career.
	133
	1
	
	4
	3.18
	.878

	I feel supported in pursuing developmental goals in my workplace.
	133
	1
	
	4
	3.42
	.818

	My organization encourages lifelong learning and development.
	133
	1
	
	4
	3.45
	.733

	Cluster Mean
	
	
	
	
	3.41
	


Source: Field Survey, 2025 and Researcher’s Computation, Criterion Mean = 2.5
The result presented in Table 2 reveals the summary of the sample mean score for items 6 – 10, which ranges from 3.18-3.55 were above the criterion mean of 2.5. The cluster mean of 3.41 was also greater than the criterion Mean of 2.5. This implies that there is a relationship between opportunities for growth and development and employees’ commitment in Ministry of works, Uyo. 

Research Hypothesis 1: There is no significant relationship between cognitive engagement and employees’ commitment in Ministry of works, Uyo.
Table 3: 	Result of simple linear regression analysis of the relationship between cognitive engagement and employees’ commitment in Ministry of works, Uyo (n = 133)
	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.956a
	.913
	.913
	1.220

	a. Predictors: (Constant), cognitive  engagement



	ANOVAa

	Model
	Sum of Squares
	Df
	Mean Square
	F
	Sig.

	1
	Regression
	2055.064
	1
	2055.064
	1381.250
	.000b

	
	Residual
	194.906
	131
	1.488
	
	

	
	Total
	2249.970
	132
	
	
	

	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	T
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	4.592
	.806
	
	5.695
	.000

	
	cognitive  engagement
	1.761
	.047
	.956
	37.165
	.000


Source: Researcher’s Computation (2025)
Table 3 shows that the model summary of the correlation coefficient (r) which shows the relationship of cognitive engagement on employees’ commitment in Ministry of works, Uyo is .956. This shows that there is a positive and significant relationship between cognitive engagement and employees’ commitment in Ministry of works, Uyo. Also the Table showed the value of coefficient of determination R2 which means changes in the dependent variable that is caused by changes in independent variable as .913. This evidenced stem from the fact the dependent variable the employees commitment used in the model can explain (91.3 %) in Ministry of Work is from cognitive engagement.
Furthermore, the ANOVA Table showed that the F-statistics have the value of 1381.250 with the corresponding p-value of 0.000 which is less than the alpha value of 0.05 (p≤ 0.05). This further strengthened the fact that the regressed variables are significant and also exhibit a relationship between them. Equally, in coefficient Table, indicated that the β value of the analysis was 4.592 with a t-value of 5.695 and the p-value of 0.000 which is less than the alpha value of 0.05. This buttressed that the independent variable (cognitive engagement) has positive and significant relationship on employee’s commitment. Thus, the estimated model is Y = 5.695+.956X1
Research Hypothesis 2: There is no significant relationship between opportunities for growth and development and employees’ commitment in Ministry of works, Uyo.

Table 4: 	Result of Simple Linear Regression Analysis of the relationship between opportunities for growth and development and employees’ commitment in Ministry of works, Uyo (n = 133) 

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.987a
	     .974
	.974
	.671

	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	2190.939
	1
	2190.939
	4862.076
	.000b

	
	Residual
	59.031
	131
	.451
	
	

	
	Total
	2249.970
	132
	
	
	

	

	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	T
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	2.190
	.464
	
	4.719
	.000

	
	Opportunities for Growth and Development
	1.885
	.027
	.987
	69.729
	.000

	a. Dependent Variable: employees’ commitment


Source: Researcher’s Computation (2025)
Table 4 shows the Model Summary of the correlation coefficient (r) which shows the effect of opportunities for growth and development on employees’ commitment in Ministry of works, Uyo is .987. This shows that there is a positive and significant relationship between opportunities for growth and development and employees’ commitment in Ministry of works, Uyo. Also the Table showed the value of coefficient of determination R2 which means changes in the dependent variable that is caused by changes in independent variable as .974. This evidenced the fact the dependent variable the employeescommitment used in the model can explain (97.4 %) is from opportunity for growth and development.
Furthermore, the ANOVA Table shows that the F-statistics have the value of 4862.07 with the corresponding p-value of 0.000 which is less than the alpha value of 0.05 (p≤ 0.05). This further strengthened the fact that the regressed variables are significant and also exhibit a relationship between them. Correspondingly, the β value of the analysis was 2.190 with a t-value of 4.719 and the p-value of 0.000 which is less than the alpha value of 0.05. This buttressed that the independent variable (opportunities for growth and development) has positive and significant effect on the employees’ commitment in Ministry of works, Uyo.
Thus, the estimated model is Y = 2.190+.987X2
Discussion of Findings
Cognitive Engagement and Employees’ commitment 
The findings shows the correlation coefficient (r) which shows that the effect of cognitive engagement on employees’ commitment in Ministry of works, Uyo is .956. This shows that there is a positive and significant relationship between cognitive engagement and employees’ commitment in Ministry of works, Uyo. Also, the table showed the value of coefficient of determination R2 which means changes in the dependent variable that is caused by changes in independent variable as .913. This evidenced the fact the dependent variable the employees commitment used in the model can explain (91.3 %) in Ministry of Work is from cognitive engagement. 
The finding is supported by Al Mehrzi and Singh (2019) who found a strong positive relationship between cognitive engagement and employees’ commitment, with engaged employees demonstrating higher levels of loyalty. Similarly, Albrecht et al. (2020) found that cognitive engagement strongly correlates with affective commitment. Congruently, Khalid et al. (2021) found that cognitive engagement significantly enhances employees’ affective and normative commitment.
Opportunities for Growth and Development and Employees’ commitment
The findings shows the correlation coefficient (r) which shows that the effect of s opportunities for growth and development on employees’ commitment in Ministry of works, Uyo is .987. This shows that there is a positive and significant relationship between opportunities for growth and development and employees’ commitment in Ministry of works, Uyo. Also, the table showed the value of coefficient of determination R2 which means changes in the dependent variable that is caused by changes in independent variable as .974. This evidenced the fact the dependent variable the employee’s commitment used in the model can explain (97.4 %) is from opportunity for growth and development. 
The finding is supported by Tahir and Amin (2019) who found that employees with access to growth opportunities exhibited higher levels of affective commitment. Similarly, Kundu and Gahlawat (2020) found that employees who perceived adequate growth opportunities were more committed to their organizations. Furthermore, Amin et al. (2022) found that opportunities for professional growth positively impact both affective and normative commitment. 
Summary of Findings
The study investigated the relationship between employees’ engagement and employees’ commitment in Ministry of works, Uyo, Akwa Ibom State. The study was guided by five research questions and five null hypotheses. This study adopted a descriptive correlational research design.The population of the study comprised all the 200 employees of Ministry of works in Uyo, Akwa Ibom State. A total of 133 employees determined using Taro Yamane’s formula for a finite population. Was selected for the study. The primary instrument for data collection was a structured questionnaire titled "Employees’ engagement and Commitment Questionnaire (EECQ)." The questionnaire was subjected to face and content validation by three experts, one from Management, one from Human Resource Management, and one from Research Methodology. The reliability of .87 was obtained using Cronbach's alpha. Data collected were analyzed using descriptive and inferential statistics. Mean and standard deviation were used to answer the research questions, while Simple Linear Regression was employed to test the hypotheses at a 0.05 level of significance. Statistical analysis was carried out using the Statistical Package for the Social Sciences (SPSS) version 25. The findings revealed a significant relationship between cognitive engagement and opportunities and employees’ commitment in Ministry of works, Uyo, Akwa Ibom State
Conclusion
The study has provided valuable insights into the relationship between employees’ engagement and employees’ commitment at the Ministry of Works in Uyo, Akwa Ibom State. The findings confirm a significant correlation between various aspects of employees’ engagement, including cognitive engagement, and opportunities for growth and development, job and employees’ commitment. This suggests that when employees are cognitively involved in their work, offered opportunities for growth, recognized for their contributions given their commitment to the organization is heightened. These results support the idea that fostering a high level of employees’ engagement can positively influence employees’ commitment in public sector organizations like the Ministry of Works. 

Recommendations
1. The Directors in the Ministry of Works should implement strategies that further promote employees’ engagement, particularly in the areas of cognitive engagement, growth opportunities, and recognition. 
2. The Directors in the Ministry of Works should make request to provide employees with the tools and resources to fully engage in their roles in order to significantly boost their commitment.
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Abstract
The main purpose of the study was to examine the influence of socio-economic variables on poultry farmers’ routine practice in Essien Udim Local Government Area. Three each of specific purposes, research questions and null hypotheses guided the study. The study adopted the descriptive survey design. The population for this study comprised of 1,962 registered poultry farmers in Essien Udim Local Government Area of Akwa Ibom State. The total sample size of 297 respondents was determined using Taro Yamane Formula and selected using simple random sampling method. Data for the study were collected using a researcher-structured questionnaire titled: ‘Socio-Economic Variables and Poultry Farmers Routine Practice Questionnaire (SVPFRPQ)’. The instrument was submitted to three experts from the Department of Agricultural Education, University of Uyo for face validation. The validated instrument yielded a reliability coefficient of 0.82 with Cronbach Alpha statistics. Mean and standard deviation statistic was used to answer the research questions while independent t-test and Analysis of Variance (ANOVA) was used to test the null hypotheses at .05 level of significance. Findings of the study revealed that gender; educational status and farm sizeinfluences poultry farmers’ routine practices in Essien Udim Local Government Area. Furthermore, there wasa significant influence of educational status and farm size on poultry farmers’ routine practices. On the basis of the findings, it was concluded that socio-economic variables particularly educational status and farm size significantly influence poultry farmers’ routine practices.It was recommended among others that State Government throughthe Ministry of Education should provide relevant supports to facilitate the operation of Adult Education centres to help cater for the continuing educational needs of out-of-school and school drop-out farmers.
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Introduction
Poultry production is a crucial agricultural activity that has garnered significant attention globally due to its immense contributions to food security, economic development, and environmental sustainability. Poultry farming encompasses the rearing of chickens, turkeys, ducks, and other domestic fowl. The importance of poultry production cannot be overstated, as it provides a reliable and affordable source of high-quality protein, vitamins, and minerals, making it a vital component of the human diet worldwide. According to the Food and Agriculture Organization, FAO (2021), global poultry meat production has more than tripled reaching over 122 million tons in 2020, with chicken meat accounting for the majority of this output. Similarly, global egg production has also shown a steady increase, reaching around 87 million tons in 2020.
	Although poultry production has been identified as a viable strategy to enhance food security, and meet the growing demand for animal-based proteins in many nations of the world, there is need to scale-up production to meet the growing demand for poultry products (Ogunniyi, et al., 2020).One crucial factor is the role of poultry farmers' routine practices in influencing the productivity, efficiency, and sustainability of the poultry sector (Barrattet al., 2016). Barratt et al. (2016) further affirmed that poultry farmers' routine practices refer to the day-to-day activities, management strategies, and decision-making processes that are critical to the overall operation and performance of poultry farms. These routine practices can have a significant impact on various aspects of poultry production, such as flock health, feed utilization, biosecurity measures, waste management, and overall productivity. For instance, proper feeding practices, effective disease prevention and control measures, and efficient waste management can contribute to the optimization of poultry production, ultimately enhancing the availability and accessibility of poultry-based food products (Mottetand Tempio, 2017).
Socio-economic factors have been recognized as crucial determinants of poultry farmers' routine practices, which can significantly impact the productivity and sustainability of poultry farming operations. Kayode et al. (2021) stated that socio-economic characteristics connotes the position of an individual or family in a community to the prevailing average standards of cultural possession, effective income, material possession, prestige and social participation. Similarly,  Kariuki et al. (2015) recorded that socio-economic variables refer to the individual, household, and community-level characteristics that influence an individual's social and economic status, such as age, gender, education, income, farming experience, and access to resources. Socioeconomic features vary from farming household to household, offering a social profile at a glance.
Gender is an important socio-economic variable that can influence decision-making, resource allocation, and routine practices of poultry farmers. Bushra and Asim (2020) opined that gender, is a multidimensional construct, encompassing the socially and culturally constructed roles, responsibilities, and expectations associated with individuals based on their biological sex.In the opinion of Abubakar et al. (2016) female poultry farmers are more likely to engage in hands-on, labour-intensive routine practices, such as daily feeding and watering of the birds, as well as regular cleaning and disinfection of the poultry houses while in contrast, male farmers tend to focus more on managerial and entrepreneurial tasks, such as procurement of inputs, marketing of products, and engagement with extension services.Accordngto Mapiye et al. (2019),female farmers are more attentive to the birds' welfare, implementing more detailed and frequent monitoring of flock health, feed and water quality, and environmental conditions within the poultry houses while male farmers, on the other hand, are more involved in the construction and maintenance of poultry infrastructure, as well as the procurement and administration of veterinary medications.
The level of education attained by poultry farmers is a critical socio-economic variable that can impact their knowledge, skills, and ability to implement best practices in poultry management. Farmers with higher levels of education may have better access to information, be more receptive to new technologies, and demonstrate more efficient routine practices compared to their less educated counterparts. According to Essien et al. (2018), farmers with higher levels of formal education are more likely to implement detailed and scientifically-informed routine practices, such as the use of proper feeding schedules, the application of comprehensive disease prevention protocols, and the maintenance of comprehensive production records. In contrast, farmers with lower levels of education tend to rely more on traditional or experiential knowledge, leading to the perpetuation of less efficient routine practices. In the same vein, Maiwada et al. (2019) opined that farmers with higher levels of formal education implement detailed and scientifically-informed routine practices, such as the use of proper feeding schedules, the application of comprehensive disease prevention protocols, and the maintenance of comprehensive production records while farmers with lower levels of education rely more on traditional or experiential knowledge, leading to the perpetuation of less efficient routine practices.
The size of the poultry farm, in terms of the number of birds or land area, can also influence the routine practices adopted by farmers. Larger farms may have the resources and capacity to invest in more advanced housing, feeding, and disease management systems, while smaller farms may rely on more traditional or labour-intensive methods (Adekunle et al., 2020). According to Akpan et al. (2017), the influence of farm size on the routine practices in various aspects of poultry farming, including housing, feeding, health care, and record-keeping is very tasking. Farmers with larger poultry operations are however more inclined to implement detailed and comprehensive routine practices, such as the use of specialized feeding schedules, the application of advanced disease prevention measures, and the maintenance of detailed production records due to knowledge and experience acquisition. In contrary, smaller-scale poultry farmers may likely rely on basic or traditional routine practices, often constrained by resource limitations and exposure. Farooq et al. (2018) however opined that larger poultry farms were more proficient in record-keeping, better equipped to identify and address health issues, and more willing to experiment with innovative routine practices, such as the use of automated feeding and watering systems.
Statement of the Problem
	The poultry industry in Essien Udim Local Government Area, (LGA) Akwa Ibom State, Nigeria, plays a crucial role in the local and regional economy, contributing to food security and the livelihoods of many rural households. However, the productivity and sustainability of poultry farming in this region are often hindered by various factors, including the routine practices adopted by poultry farmers. The productivity and efficiency of poultry farming in the region are often constrained by various socio-economic factors that influence the routine practices adopted by farmers.
It was observed by the researcher that the current situation suggests that many poultry farmers in Essien Udim LGA are not fully capitalizing on the potential of their enterprises due to the influence of socio-economic variables on their routine practices. If left unaddressed, the suboptimal routine practices of poultry farmers in Essien Udim LGA could lead to reduced productivity and profitability of poultry farms thus limiting their contribution to food security and income generation for the local population. It is against this background that the present study sought to determine the influence of socio-economic variables on the routine practices of poultry farmers in Essien Udim Local Government Area.
Purpose of the Study
The main purpose of the study was to examine the influence of socio-economic variables on poultry farmers’ routine practice in Essien Udim Local Government Area. Specifically, the study sought to determine the:
i. Influence of gender on poultry farmers’ routine practices in Essien Udim Local Government Area.
ii. Influence of educational status on poultry farmers’ routine practices in Essien Udim Local Government Area.
iii. Influence of farm size on poultry farmers’ routine practices in Essien Udim Local Government Area.

Research Questions	
            The following research questions guided this study
i. In what ways do gender influence poultry farmers’ routine practices in Essien Udim Local Government Area?
ii. In what ways does educational status influence poultry farmers’ routine practices in Essien Udim Local Government Area?
iii. In what ways do farm size influence poultry farmers’ routine practices in Essien Udim Local Government Area?
Research Hypotheses
	The following null hypotheses were tested at.05 level of significance
i. There is on significant influence of genderon routine practices in poultry farms in Essien Udim Local Government Area.
ii. There is on significant of educational status on routine practices in poultry farms in Essien Udim Local Government Area. 
iii. There is on significant of farm size on routine practices in poultry farms in Essien Udim Local Government Area.
Methodology
The study adopted descriptive survey research design and the study was conducted in Essien Udim Local Government Area of Akwa Ibom State from the population of 1,062 registered poultry farmers. Taro Yamane Formula was employed to draw a Sample size of 320 respondents using simple random sampling technique.
A 15 item researcher’s made instrument entitled ‘Socio-Economic Variables and Poultry Farmers Routine Practice Questionnaire (SVPFRPQ) with a four point rating scale of Strongly Agreed (SA), Agreed (A) Disagreed (D) and Strongly Disagree (SD)was used to collect data from registered poultry famers. The instrument was submitted to three experts for facevalidation from the Department of Agricultural Education, University of Uyo. Reliability test was obtained using Cronbach’s Alpha statistics which yielded reliability coefficient of 0.82.The instrument was administered to the respondents by the researcher with the help of three research assistants who were briefed on the modalities for administering and retrieving the instrument and the completed ones were retrieved immediately for data analysis. Mean and standard deviation statistic were used to answer the research questions while independent t-test and Analysis of Variance (ANOVA) were used to test the null hypotheses at .05 level of significance.In answering the research questions, items with mean score of 2.50 and above were agreed on while in testing the hypotheses, the probability value (p-value) was employed and compared with the significant level of .05. When the probability values are less than the alpha level of 0.05, the result was statistically significant and the null hypothesis rejected while when the probability values are greater than the alpha level of 0.05, the result was statistically not significant and the null hypothesis retained
Results
Research Question 1
	In what ways do gender influence poultry farmers’ routine practices in Essien Udim Local Government Area?
Results of research question 1 are presented on Table 1
Table 1:	 Mean Response of influence of gender on poultry farmers’ routine practices in Essien Udim Local Government Area: 
	S/N
	Items on Routine Practices
	Categories
	n
	
	SD
	Remarks

	1. 
	Cleaning of the poultry house
	Male
Female
	161
136
	2.72
2.95
	.78
.76
	Agreed
Agreed

	2. 
	Procurement of farm input like the feed and vaccination 
	Male
Female
	161
136
	3.02
2.98
	.85
.83
	Agreed
Agreed 

	3. 
	Vaccination practices
	Male
Female
	161
136
	2.94
2.96
	.26
.20
	Agreed
Agreed

	4. 
	Feeding of birds
	Male
Female
	161
136
	3.04
3.09
	.74
.77
	Agreed
Agreed

	5. 
	Record keeping
	Male
Female
	161
136
	3.05
2.96
	.56
.52
	Agreed
Agreed

	6
	Marketing of table birds
	Male
Female
	161
136
	2.72
3.01
	.60
.45
	Agreed
Agreed

	
	Grand Mean
	Male
Female
	161
136
	2.92
2.99
	.63
.59
	Agreed
Agreed


Source: Field Survey (2025); 		Cut-off pointfor agreed = 2.50
	Results on Table 1 show the responses on theinfluence of gender on poultry farmers’ routine practices in Essien Udim Local Government Area. It indicates that mean responses for all the items for both male and female poultry farmers were above the cut-off point of 2.50 which implies that both male and female respondents agreed to all the items.However, the grand mean for male and female respondents was 2.92 and 2.99 respectively which is above the cut-off point of 2.50 indicates that the mean response of female farmers is higher than the mean response of male. Hence, gender influences poultry farmers’ routine practices in Essien Udim Local Government Area.  
Research Question 2
	In what ways does educational status influence poultry farmers’ routine practices in Essien Udim Local Government Area?
Results of research question 2 are presented on Table 2
Table 2:	Mean Response showing influence of educational status on poultry farmers’ routine practices in Essien Udim Local Government Area: n = 297
	Categories
	N
	
	SD
	Remarks

	SSCE
	45
	2.70
	.46
	Agreed 

	BSc
	163
	2.97
	.62
	Agreed

	MSc
	80
	3.19
	.55
	Agreed

	PhD
	9
	2.98
	.38
	Agreed


		Source: Field Survey (2025); Cut-off point for agreed = 2.50
	Table 2 presents results of the responses on ways educational status influences poultry farmers’ routine practices in Essien Udim Local Government Area. It indicates that mean response of respondents with SSCE is 2.70, BSc is 2.97, MSc 3.19 and PhD 2.98 respectively. Although the all the mean response of respondents based on educational qualifications are above the cut-off point of 2.50, there is variation which implies that educational status influences poultry farmers’ routine practices in Essien Udim Local Government Area.  
 
Research Question 3: In what ways do farm size influence poultry farmers’ routine practices in Essien Udim Local Government Area?
Results of research question 3 are presented on Table 3 

Table 3:	Mean Response showing influence of farm size on poultry farmers’ routine 			practices in EssienUdim Local Government Area		n = 297
	Categories
	N
	
	SD
	Remarks

	Small (50-250)
	45
	2.75
	.80
	Agree

	Medium (300-450)
	163
	3.05
	.72
	Agree

	Large (500 above)
	89
	3.08
	.60
	Agree


	Source: Field Survey (2025); Cut-off point for agreed = 2.50
	Table 3 presents results of the responses on ways farm size influences poultry farmers’ routine practices in Essien Udim Local Government Area. It indicates that mean response of respondents with small farm size is 2.75, medium farm size is 3.05 and large farm size 3.08 respectively. Although the all the mean response of respondents based on farm sizes are above the cut-off point of 2.50, there is variation which indicates that farm size influences poultry farmers’ routine practices in Essien Udim Local Government Area.    

Test of Hypotheses

Null Hypothesis 1
There is no significant influence of gender on routine practices in poultry farms in Essien Udim Local Government Area.
Results of hypotheses 1 are presented in Table 4.




Table 4:	Independent t-test analysis showing influence of gender on routine practices in poultry farms in EssienUdim LGA n = 297
	Gender on routine practices
	N
	
	SD
	Df
	t-cal value
	   P-value
	Decision

	Male poultry farmers 
	161
	2.92
	.63
	
	
	
	

	
	
	
	
	
  295
	
.693
	
.231
	
NS

	
Female poultry farmers 

	
136
	
2.99
	
.59
	
	
	
	


Not Significant at P < .05 level
Results on Table 4 show the t-cal value of .693 with its corresponding p-value of .231 at .05 alpha levels with 295 degree of freedom. Since the p-value .231 is greater than the sigvalue .05, the result is not significant. Therefore, the null hypothesis which states that, no significant influence of gender on routine practices in poultry farms is accepted. Hence, there isno significant influence of gender on routine practices in poultry farms in Essien Udim Local Government Area.

Null Hypothesis 2
There is no significant influence of educational status on routine practices in poultry farms in Essien Udim Local Government Area. Results of hypotheses 2 are presented in Table 5.

Table 5:	Summary of Analysis of Variance showing significant influence of educational status on routine practices in poultry farms in Essien Udim LGA 		
	Source Variation
	 Sum of Squares
	Df
	 Mean Square
	F
	Sig
value
	Decision at p<.05

	Between Group
	7.41
	3
	2.47
	
4297.32
	
.000
	
S

	Within Group
	.168
	293
	.001
	
	
	

	Total
	7.758
	296
	
	
	
	


	S = Significant at .05 level of significance
Result in the Table 5 indicates that the calculated F-value is 4297.32 and the Sig-value is  .000 at 3 and 293 degrees of freedom and 0.05 level of significance. Since the Sig-value .000 is less than the p-value of .05, the null hypothesis which stated that there is no significant influence of educational status on routine practices in poultry farms in Essien Udim Local Government Area is rejected. Hence, significant influence of educational status on routine practices in poultry farms in Essien Udim Local Government Area.
	Since there is a significant difference, a post hoc analysis was employed using Scheffe Post Hoc multiple comparison analysis. The result of the analysis is presented in Table 6.

Table 6:	Summary of Scheffe Post Hoc Showing interaction in the mean influence of 	educational status on routine practice in poultry farms

	(I) Coding
	(J) Coding
	Mean Difference
(I-J)
	Std. Error
	Sig.

	
	
	
	
	

	SSCE
	BSc
	-.26458*
	.00404
	.000

	
	MSc
	-.48837*
	.00447
	.000

	
	PhD
	-.49311*
	.00875
	.000

	BSc
	SSCE
	.26458*
	.00404
	.000

	
	MSc
	-.22380*
	.00327
	.000

	
	PhD
	-.22853*
	.00821
	.000

	MSc
	SSCE
	.48837*
	.00447
	.000

	
	BSc
	.22380*
	.00327
	.000

	
	PhD
	-.00474
	.00843
	.957

	PhD
	SSCE
	.49311*
	.00875
	.000

	
	BSc
	.22853*
	.00821
	.000

	
	MSc
	.00474
	.00843
	.957


* The mean difference is significant at the 0.05 level.

	Result in Table 6 indicates that the MSc had the greatest mean effect on routine practice in poultry farms when interacted with SSCE (.49), BSc.(.22) and PhD (.004). Other educational status (SSCE, BSc. PhD) had less and negative mean effect. Thus, MSc educational status was responsible for the significant influence of educational status on routine practices in poultry farms.

Null Hypothesis 3: There is no significant influence of farm size on routine practices in poultry farms in Essien Udim Local Government Area. 
Results of hypotheses 3 are presented in Table 7.







Table 7:	Summary of Analysis of Variance showing influence of farm size on routine practices in poultry farms in Essien Udim LGA 		
	Source of Variation
	 Sum of Squares
	Df
	 Mean Square
	F
	Sig-value
	Decision at p<.05

	Between Group
	3.79
	2
	1.90
	
1644.72
	
.000
	
S

	Within Group
	.339
	294
	0.001
	
	
	

	Total
	4.129
	296
	
	
	
	


	S = Significant at .05 level of significance

Result in the Table 7 indicates that the calculated F-value is 1644.72 and the Sig-value is .000 at 2 and 294 degrees of freedom and 0.05 level of significance. Since the Sig-value .000 is less than the p-value of .05, the null hypothesis which stated that there is no significant influence of farm size on routine practices in poultry farms in Essien Udim Local Government Area. is rejected. Hence, there is a significant influence of farm size on routine practices in poultry farms in Essien Udim Local Government Area.
Since there is a significant difference, a post hoc analysis was employed using Scheffe Post Hoc multiple comparison analysis. The result of the analysis is presented in Table 8




Table 8: Summary of Scheffe Post Hoc Showing interaction in the mean influence of   
              Farm size on routine practice in poultry farms
	(I) coding
	(J) coding
	Mean Difference 	(I-J)
	Std. Error
	Sig.

	
	
	
	
	

	Small
	Medium
	-.30730*
	.00572
	.000

	
	Large
	-.32674*
	.00621
	.000

	Medium
	Small
	.30730*
	.00572
	.000

	
	Large
	-.01944*
	.00447
	.000

	Large
	Small
	.32674*
	.00621
	.000

	
	Medium
	.01944*
	.00447
	.000



	Result in Table 8 indicates that the large farm size had the greatest mean effect on routine practice in poultry farms when interacted with small farm size (.33) and medium farm size (.02). Other farm sizes (small and medium) had less and negative mean effect. Thus, large farm was responsible for the significant influence of farm size on routine practices in poultry farms.

Discussion of Findings

Influence of Gender on Poultry Farmers’ Routine Practices
	Finding of this study indicates that gender do not significantly influence poultry farmers’ routine practices in Essien Udim Local Government Area. This implies that both male and female poultry farmers are actively involved in most of the poultry routine practices and specifically that some of the routine practices of poultry production ranging from cleaning of poultry house, procurement of farm input and vaccination practices  as well as record keeping and marketing of table birds. However, in the local context, women are expected to shoulder a larger share of domestic and caregiving duties, which extends to the routine care and maintenance of the poultry flock while men concentrate more on the business and commercial aspects of the poultry enterprise.
	This finding is in agreement with the findings of Abubakar et al. (2016)who observed in a study on influence of gender on routine poultry management practices that female poultry farmers were more likely to engage in hands-on, labour-intensive routine practices, such as daily feeding and watering of the birds, as well as regular cleaning and disinfection of the poultry houses while  male farmers tended to focus more on managerial and entrepreneurial tasks, such as procurement of inputs, marketing of products, and engagement with extension services. The finding also agreed with finding of Mapiye et al. (2019) who explored the gender-based differences in routine poultry farming practices among 150 smallholder farmers in Zimbabwe and observed that female farmers were more attentive to the birds' welfare, implementing more detailed and frequent monitoring of flock health, feed and water quality, and environmental conditions within the poultry houses while male farmers, on the other hand, were more involved in the construction and maintenance of poultry infrastructure, as well as the procurement and administration of veterinary medications.

Influence of Educational Status on Poultry Farmers’ Routine Practices
	Findings revealed that respondents agreed that educational status influences poultry farmers’ routine practices in Essien Udim Local Government Area. Hypothesis 2showed that there was a significant influence of educational status on their routine practices in poultry farms in Essien Udim Local Government Area. This may have been triggered by the fact that education help farmers to access and interpret valuable agricultural information which aids the adoption and practice of routine measures for the improvement of poultry production.More so, educatedfarmers are ableto read and follow the prescription of drugs to administer, know the type of drugs to buy, identify market needs and calculation of feed consumption per bird among others.
The finding is in agreement with the finding of Essien et al. (2018) who explored the relationship between the educational status of poultry farmers in Akwa Ibom State and their routine farming practices and observed that farmers with higher levels of formal education were more likely to implement detailed and scientifically-informed routine practices, such as the use of proper feeding schedules, the application of comprehensive disease prevention protocols, and the maintenance of comprehensive production records. The finding also is in line with the findings of Maiwada et al. (2019) who conducted a cross-sectional survey of poultry farmers in Nigeria to examine the impact of educational attainment on their routine practices and reported that farmers with higher levels of formal education were more likely to implement detailed and scientifically-informed routine practices, such as the use of proper feeding schedules, the application of comprehensive disease prevention protocols, and the maintenance of comprehensive production records. 

Influence of Farm Size on Poultry Farmers’ Routine Practices
	Finding showed that respondents agreed that farm size influences poultry farmers’ routine practices in Essien Udim Local Government Area. It further showed that there was a significant influence of farm size on their routine practices in poultry farms in Essien Udim Local Government Area. Thisrevealed the fact that, sanitation, identification of sick birds, disease control/management, accounting for mortality and up-to-date records keeping becomes very challenging in larger farms. This implies that slight negligence of routine practices could pose a serious threat or risk to the welfare of the birds resulting into high mortality and consequently low productivity and profitability of the farm irrespective of the farm size. Meanwhile, larger poultry farms would be more likely to have dedicated personnel responsible for specific tasks, such as feeding, cleaning, health monitoring, and record-keeping as well as automated technologies enabling a more efficient and streamlined workflow. Both large and small poultry farms need to maintain good management as are prerequisite for improved poultry production.
	The finding is in tandem with the finding of Farooq et al. (2018) who conducted a comparative analysis of routine poultry farming practices between small and large-scale farms in Pakistan.The result showed that larger poultry farms were more proficient in record-keeping, better equipped to identify and address health issues, and more willing to experiment with innovative routine practices such as the use of automated feeding and watering systems. The finding also is in line with Mapiye et al. (2019) who in a study reported that farmers operating small-scale poultry enterprises were more likely to adopt routine practices that prioritized cost-saving measures and the utilization of locally available resources.
Conclusion
	Routine practices are crucial in sustainable poultry production and could be influenced by various factors. On the basis of the findings, it was concluded that educational statusand farm size significantly influence poultry farmers’ routine practices in Essien Udim Local Government Area.
Recommendations
On the basis of the findings and conclusion drawn from this study, the following recommendations are made: 
i. Ministry of Agriculture should organize a gender inclusive skill training programmes and packages to prepare both male and female poultry farmers for effective routine practice to enhance poultry production.
ii. State Government through the Ministry of Education should provide relevant supports to facilitate the operation of Adult Education centres to help cater for the continuing educational needs of out-of-school and school drop-out farmers.
iii. Extension agents should educate poultry farmers on strategic measures to expand their farms while maintaining good routine practices to avoid risk and looses
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