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Abstract 
This quasi-comparative-experimental study explained student achievements scores based on the 
level of disparity in the means within the control and experimental groups. Four secondary 
schools (two-government and two-private owned) were studied in Enugu State. The study was 
comprised of 182 Agricultural Science students in 4 intact classes drawn from four secondary 
schools in Enugu state. A Student Achievement Test (SAT) was used for data collection. The in-
strument was faced and content validated. Kuder-Richardson formula (K-R21) was used to deter-
mine the internal consistency of the instrument after trial testing, which yielded a reliability index 
of 0.79. Mean and standard deviation were used for data analysis. Findings of the study strongly 
supported the use of instructional materials in content delivery but cautions on the diverging ef-
fects that could arise among student as revealed in the widening gap between the highest and 
lowest mean achievement scores. 
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1. Introduction 
Secondary schools are educational institutions below tertiary level established to inculcate in learners the socie-
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tal needs and values, and make them skilful. These needs, values and teachable skills are designed into bodies of 
knowledge and taught to learners, such as Agricultural Science. Agricultural science is largely the application of 
scientific principles for successful production of crops and livestock and other uses for man’s benefit (Talathi, 
Naik, & Jalgaonkar, 2011; Onu, Ugwoke, Agboeze, & Ikehi, 2014). 

Agricultural science, as a subject in secondary schools, seeks to teach the students the principles of using 
scarce resources to produce crops and animals to feed the world’s population and to service other related uses 
(Ikehi, Ifeanyieze, & Ugwuoke, 2014). The teaching and learning of vocational studies as well as skilled based 
sciences such as Agricultural Science, have often called for the use of instructional materials during content de-
livery to aid learners’ learning pace and retention (Onu & Ikehi, 2013). 

Instructional materials are resources or teaching materials which a teacher utilizes in the course of presenting 
a lesson in order to make the content of the lesson understandable to the learner (Perkins, 2009; Rush, Acton, 
Tolley, Marks-Maran, & Burke, 2010; Nwike & Onyejegbu, 2013; Ikehi, Paradang, & Zimoghen, 2014). They 
could be audio, video or picture or actual object being thought (Agina-Obu, 2005; Riener & Willingham, 2010; 
Agbulu & Wever, 2011; Allen, Donham, & Bernhardt, 2011; Nwike & Onyejegbu, 2013; Onu, Ugwoke, Ag-
boeze, & Ikehi, 2014). Instructional materials aid learning as well as retention and recalling (Campitelli & Gobet, 
2011; Lucas, Spencer, & Claxton, 2012). Examples of instructional materials include, audio-visual learning dis-
places, living subjects and most commonly, textbooks, workbooks, charts and related items that help explain 
learning content (Lindberg, 2003; Laurillard, 2012; Lloyd & Payne, 2012; Olawale, 2013). Indisputably, the use 
of instructional materials has yielded better results in learning especially in vocational studies, thus their widely 
proclaimed use. Comparing the mean scores of control groups taught without instructional materials, and ex-
perimental groups taught with instructional materials has always reported better performance from the latter than 
the former. However, it has always been an inter-comparison among the groups, and usually no comment on the 
intra-performance. Thus this study compares the level of disparity of the mean achievement scores of Agricul-
tural Science students taught with and without instructional materials, in Enugu state.  

2. Methodology 
The study adopted quasi-comparative-experimental research design. A 2 × 2 non-randomized pre-test-post-test 
non-equivalent control group, non-factorial design was used for the study. This research design was used since 
the students in the study were not randomized into experimental and control groups but left intact and classified 
into groups in order to avoid disrupting the activities of the classes and the school programmes. Further, this is 
solely to keep the students in their natural learning environment/condition without tipping them off of the study 
on their academic achievements. The study was carried out in the Enugu Educational Zone (EEZ) in Enugu 
State. The penultimate students of Agricultural Science students in Enugu State served as the population of the 
study. The study had a sample size of182students in 4 intact classes drawn from urban senior secondary schools 
in the Zone. The schools were randomly selected and two among the four schools were randomly assigned as the 
experiment and control groups (Table 1). 

A Student Achievement Test (SAT) was used for data collection. The SAT was developed from secondary 
school Agricultural Science curriculum. SAT was a 50-items teacher-made test structured by the researchers. 
The test items covered crop production (pre-planting, planting and post planting operations) and animal produc-
tion (breeding, keeping, feeding and nutrition). The blueprint of the items was anchored on the six levels of cog-
nitive educational objectives of Bloom (1968). The six levels were broken into two broad categories in accor-
dance with the classification of students’ cognitive abilities, with questions that tested students’ ability at high  
 
Table 1. Population distribution.                                                                                        

Group School Male Female Total 

Experimental EA 25 18 43 

 EB 19 23 42 

Control CA 26 22 48 

 CB 28 21 49 

Total 98 84 182 
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and low levels of cognitive domains. Their ability to analyze, synthesize and evaluate concepts in Agricultural 
Science was tested at the high level. At the low-level, the questions tested students in knowledge, comprehen-
sion and application. The first and second forms of the instrument were used as pre-test (pre-SAT) and post-test 
(post-SAT) respectively, to measure the students’ achievement in Agricultural Science topics that were taught 
during the study. However, the post-SAT was produced by re-arranging and re-constructing the test items in 
pre-SAT so as to alter its structural view but retain the same content. The topics listed to be taught during the 
study were divided into 4 units. Four lesson notes were planned and written on each unit to guide the research 
assistants (the class teachers of Agricultural Science) in the experimental and control groups. Both groups used 
lecture method but the experimental group involved most relevant instructional materials, which was the main 
difference between the two groups. For consistency and objectivity in scoring the students’ SAT items, a mark-
ing scheme was developed for the pre-SAT. 

The instrument was face and content validated by five experts, three experienced Agricultural Science teach-
ers and two Agricultural Education Lecturers at the University of Nigeria, Nsukka. The experts validated the in-
strument and approved it for suitability and appropriateness of use. The instrument was trial tested on 20 stu-
dents in Nsukka Educational Zone of the State. The result of the trial testing was used to calculate the reliability 
of the test instrument using Kuder-Richardson formula (K-R21) which yielded an index of 0.79, indicating that 
the instrument was fit for use. 

To conduct the study, the sampled schools were visited and permission was obtained from the principals of 
the schools to carry out the study. The teachers, who teach Agricultural Science in the sampled schools served as 
research assistants. The research assistants administered the pre-SAT test to the sampled students before lesson. 
The object of the pre-test was to ascertain the homogeneity of the students’ experience and knowledge in Agri-
cultural Science before the experiment. The research assistants taught the students using the lesson plan de-
signed for their group for 4 weeks of the study. At the end of the lessons, the post-SAT was administered and the 
achievement in Agricultural Science computed. The marking scheme prepared by the researchers was used to 
score the tests for data analysis. Mean and Standard Deviation were used in data analysis. In accomplishing the 
research objective following was observed: 

1) The mean ( 1X ) of pre-test scores was calculated for each group of students (taught Agricultural Science 
with and without instructional materials). 

2) The mean ( 2X ) of post-test scores was calculated for each group of students (taught Agricultural Science 
with and without instructional materials).   

3) The mean gain ( GX ) was determined by subtracting the mean ( 1X ) of pre-test from the mean (X2) of 
post-test scores of each group. That is,  

2 1GX X X= −  

4) The Achievement Outcome (AO) was estimated by subtracting mean gain ( GX ) of group 1 from the mean 
gain ( GX ) of group 2. 

1 2G GE X X= − . 

For decision making, where E is:  
i) positive (+), it indicated that instructional materials enhances students’ achievement in the content deli-

vered.   
ii) negative (−), it indicated that instructional materials minimized students’ achievement in the content deli-

vered.   
iii) zero (0), it indicated that instructional materials had no improvement on students’ achievement.   

3. Results 
The results for the study were presented in Table 2. 

In Table 2, the data available reveals that the students taught with instructional materials (IM) had a mean 
gain of 13.75 with an average standard deviation of 13.08 while those taught without instructional materials (IM) 
had a mean gain of 7.76 with an average standard deviation of 8.76. Comparing the achievement outcome of 
both groups, data on the table indicate that the mean difference is 5.99.  
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Table 2. Level of disparity of mean achievement scores of Agricultural Science students thought with and without instruc-
tional material, in Enugu state. N = 182.                                                                                

Group N Pre-test Post-test    

  X  SD X  SD X  Gain SD D. Avg. SD 

With IM 85 41.87 10.14 55.62 16.01 13.75 5.87 13.08 

Without IM 97 42.15 9.79 49.91 11.32 7.76 −2.03 8.76 

AO      5.99  4.32 

IM = Instructional Materials; N = Number of Students; SD = Standard Deviation; SD D. = Standard Deviation Deference; AO = Achievement Out-
come. 

4. Discussion of Results 
The results of the study in Table 2 revealed that the students of both groups can be rated as similar or same skill 
and knowledge level in the subject and topics they were taught as indicated by the pre-test mean achievement 
scores of 41.87 and 42.15 for experimental and control groups, respectively. The mean values are close with the 
control group value slight above that of the experimental group. The standard deviations of 10.14 and 9.79 for 
the pre-test further provided justification to assume that the students had equal or nearly equal level of the tested 
skills and knowledge. The results of the post-test revealed a positive improvement for both groups, however, the 
students taught with IM performed better than those taught without IM, as indicated by the mean gain of 5.99. 
For the control group, their group achievement mean rose from 42.15 in the pre-test result to 49.91 with a mean 
gain of 7.76. This achievement is thus attributable to the knowledge acquired after content delivery and possibly 
to the re-interaction with the test items (though the items were re-arranged), at the post-test. For the experimen-
tal group, their mean achievement score of 41.87 in the pre-test rose to 55.62 with a performance enhancement 
of 13.75 which nearly doubled that of the gain in the control group. Like the control group, the acquisition of 
acknowledge and the re-interaction of the students with the test items explained their improvement. But the bet-
ter improvement of the experimental group over the control group can only be attributed to the use of IM during 
content delivery. The mean gain is likely a true knowledge or performance difference completely attributable to 
the use of the instructional materials. The findings of this study reaffirm that of Fakomogbon (2012), Igu, Ogba, 
& Igwe (2014), Adebule & Ayoola (2016) and Jekayinfa (2016), who reported that students taught with instruc-
tional materials performed better than those taught without instructional. However, some factors silent to the 
study might have favoured the experimental group or inhibited the control group but the difference cannot be 
ascribed to mere chance.  

While the use of IM is worth celebrating owing to the better mean achievement score of the experimental 
group as revealed in this study and other studies, a look at the level of disparity through the standard deviation is 
worthwhile. Standard deviation in studies like this helps the researches to explain how close to each other the 
scores were and/or how far apart the highest score(s) was (were) from the lowest(s). Usually, the lower the value 
the closer the scores, the smaller the gap between high scores and low scores and thus the more convergent the 
level of knowledge among the students. And the higher the value the farther the scores are from each other, the 
higher the gap between the higher and lower scores, thus the more dispersed and divergent the level of knowl-
edge.  

As presented in Table 2, the standard deviations of the experimental and control groups were 10.14 and 9.79 
in the pre-test, but were 13.75 and 7.76 in the post-test, respectively. The values of the post-test indicate that, 
while the control group became closer in their knowledge level by reducing their disparity level by −2.03 in their 
post-test making them even closer than they were in their pre-test, the level of disparity widened by 5.87 in the 
experimental group. On an average, the standard deviations of the pre-test and post-test for both groups were 
13.08 for the experimental group and 8.76 for the control group and a difference of 4.32; meaning that the use of 
IM made experimental group more dispersed in knowledge level than the control group. 

The students in the experimental group likely reacted to the instructional materials differently unlike the con-
trol groups that no “foreign body” was introduced to them during the lessons. Conclusively, the students taught 
with instructional materials learnt better than those taught without the materials but were more dispersed in re-
sponse and knowledge level with an average standard deviation of 13.08 against the control group with an aver-
age standard deviation of 8.76 indicating closer knowledge level among the students. As explained by Anaekwe 
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(2007), Iketaku (2011) and Uzoagulu (2011), larger standard deviation value in a primary data indicates diver-
gent response pattern among respondents. Similarly, Marshall & Rossman (1989), Satterly (1989) and Annum 
(2014), explained that the higher that standard deviation when comparing means in a generated data the more 
dispersed the answering pattern of the source(s) of the data. 

5. Conclusion and Recommendation 
The use of instructional materials helps the students to understand certain aspects of a subject matter that cannot 
easily be put into words. It often provides audio-visual and/or intractable aspect of the topic during content de-
livery. Based on the finding of this study, it is recommended that teachers should always make use of instruc-
tional materials, especially skill-based subjects like Agricultural Science, during content delivery. However, the 
instructor should ensure that the use of the instructional materials does create a more diverse learning as some 
instructional materials might create more confuse rather than clarification among the same students. This can be 
achieved by properly explaining every aspect of the instructional material and its use in the subject matter. The 
levels of perception, adoption and acceptability of items vary among students; therefore, leaving the IM sparsely 
explained could lead to individualized “perception” by the students. Thus while the use of IM made some stu-
dents learn more, it could create more confusion for others.  

6. Limitations of the Study 
The study did not consider the background of the students, their academic history and their interest level for the 
subject rather focused on strictly the relations that exists between academic achievement and the use of instruc-
tional materials. A second limitation is the teacher/instructor factor. This was not held constant. For the four 
classes (2 experimental and 2 control), different research assistants (classroom teachers) were engaged. While 
the aim of using the regular/existing Agricultural science teachers was to keep the students and the class in the 
intact form, the level of performance of the teachers could different. These factors could have as well affected 
the result of the study in any of the groups. 
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