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Abstract 

This study investigated the effects of annotated diagrams on the understanding 
of reproductive system in flowering plants, by male and female senior 
secondary school biology students. 77 students in one intact class consisting of 
16 females and 61 males, from a secondary school purposively sampled made 
up the sample. The population consists of all SS II senior secondary school 
students taking biology in Uvwie Local Government Area of Delta State. The 
study employed a pre-test, post- test non equivalent group design. Hypothesis 
was formulated and tested at 0.05 alpha level. Flowering Plants Achievement 
Test (FPAT), a 30- item multiple choice test with options A-D was used. 
Reliability coefficient of the instrument was estimated at 0.80 by split- half. 
Findings revealed that annotated diagram strategy had a positive effect on both 
male and female students’ understanding of reproductive system in flowering 
plants however, there was no significant difference between male and female 
students’ achievement. 
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 National Association of Biology Teachers (2005), defined biology as the study 
of life and its evolution, organisms and their structures, functions, processes, and 
interactions with one another and with their environment. It is therefore, necessary to 
study structures in biology, which is almost impossible without drawing. According to 
Iloeje (1991) almost all practical work includes making labeled diagrams of specimen 
under study.  He further explained that theories of biology come from practical study of 
specimens, and new ideas are also discovered as a result of practical work. Furthermore, 
Billiet (2003) asserted that scientific drawing is a very important skill in biology, it helps 
in data recording as well as in highlighting important features of specimens, and probing 
mental models of biology concepts that students have, therefore, drawing is a necessary 
skill in teaching and learning of biology.  
 Nancy (1990) defined achievement as the outcome of teaching and learning. She 
further explained that it is the extent which a teacher, student or institution achieved 
their educational goals. It is therefore consequential to take into cognisance, the 
consistent poor achievement of senior secondary school students in biology. Teachers 
were enjoined to strategize methods of teaching biology to be student – centered using 
practical approach, yet the desired improvement is not achieved, this has been confirmed 
by WASSCE Chief Examiner’s reports from 2007 to 2009. Akanbi and Kolawole (2014) 
also confirmed poor academic achievement of students, and attributed it to traditional 
instructional strategies employed by most biology teachers in teaching biology concepts, 
this position was also buttressed by Cimer (2004). He asserted that students’ lack of 
interest and failure in biology was as a result of teachers’ methodology, and inadequate 
strategies. Zoller (2001), explained that teacher – centered or traditional lesson cannot be 
productive but detrimental, it has less chances of promoting technical skills 
development, and conceptual understanding. Therefore, the importance of metacognitive 
strategy, such as annotated drawing cannot be overemphasised. 
  According to the Chief Examiner’s Report for WASSCE (2007), students’ 
performance in 2007 was poorer than in 2006. The poor performance was attributed to 
students’ inability to perform well in practical and most of students’ weaknesses were 
related to drawings. Frequent exposure of students to practical classes was suggested as 
one of the remedies. According to Wakesa (2013), poor achievement of students in 
biology was a result of teachers’ inability to use strategies that can help students master 
biology drawings adequately. Koba and Tweed (2009) asserted that teachers have not 
done enough in metacognitive instruction, they also asserted that females are able to 
utilise their left part of the brain in acquiring drawing skills more adequately than males. 
It is therefore, necessary to explore different strategies for teaching biology, taking 
gender into cognizance. According to the study Exploring Annotated Drawing for 
Improving Nigerian Secondary School Students Achievement in Genetics, Danmole and 
Lameed (2014), found that gender has no effect on achievement. It is therefore pertinent 
to investigate the effects of annotated drawing on male and female students’ 
achievement in biology. 
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 According to the Australian Academy of Science (2009), annotated drawing is a 
visual representation to illustrate an idea, scientific concept or object. In addition it also 
enhances the ability to spot differences in diagrams and infer the function of labeled 
parts. It also facilitates the learning of scientific concepts, because of its capacity to 
capture and retain interest. In addition Koba and Tweed (2009), asserted that drawing 
and annotated drawings are nonlinguistic representations that aid learning. Despite the 
potentials of annotated drawing strategy, not much has been done on the effects of 
annotated drawing on male and female student’s ability to understand reproductive 
system in flowering plants, therefore, this study investigated the efficacy of annotated 
drawings on male and female students’ achievement in senior secondary school biology.  
                
Statement of the Problem 
 Dismal performance of senior secondary school students in biology has been a 
major concern to stakeholders. According to Chief Examiner’s Report WASSCE (2007), 
students’ performance in 2007 was poorer than in 2006. The poor performance was 
attributed to students’ inability to perform well in practical, and most of students’ 
weaknesses were related to drawing. Frequent exposure of students to practical classes 
was suggested as one of the remedies however, not much effort seems to have been 
directed towards finding out the effects of annotated diagrams on male and female 
students’ achievement in flowering plants reproductive system by senior secondary 
school students.   
 
Purpose of the Study  
This study investigated the effects of annotated diagrams on male and female students’ 
achievement in senior secondary school biology. The study was guided by one research 
question: 
1. Will there be a difference in the achievement of male and female students taught 
flowering plants reproductive system with annotated diagrams? 
 
 
Hypothesis:  
H01:  There is no significant difference in the mean scores of male and female 
students taught flowering plants reproductive system with annotated diagrams. 
 
Methodology  
 The study employed a pre-test, post-test non-equivalent group design. This 
design became necessary due lack of randomisation and control group. One intact class 
was used. The independent variable is annotated drawing, while the dependent variables 
are students’ achievement, and gender. 
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Population  
 The population consists of 1637 SS II biology students of all public senior 
secondary schools, in Uvwie Local Government Area of Delta State.  
  
Sample and Sampling   
 One secondary school was purposively sampled for the study, because of 
proximity, availability of biology teachers, and the researchers’ familiarity with the 
school. One intact SS II biology class consisting of 16 females and 61 males making a 
total of 77 students was randomly sampled from the school.  
  
Instrumentation  
 Flowering Plants Achievement Test (FPAT), a researcher- designed instrument 
with two sections, A and B was used in the study. Section A consists of the personal 
data of the subjects and Section B consists of 30-item multiple choice test questions on 
flowering plants reproductive system with options A-D, each question carries one mark. 
FPAT was administered as pre-test, restructured to have the same level of difficulty and 
administered as post-test. Table of specification was drawn to show validity status of the 
instrument. The instrument was validated by two experts and pilot tested on 28 students 
outside the study area, and a reliability coefficient of 0.80 was obtained by split-half. 
 
Experimental Procedure 
 The study lasted for six weeks in Uvwie Local Government Area of Delta State. 
Flowering Plants Achievement Test (FPAT) was administered to the subjects in the first 
week as pre-test. The instructional procedure lasted from second week to the fifth week. 
1. The researcher started by presenting instructional objectives of the interactions. 
2. Introduction of the concepts for the interactions and indicated materials that are 
required by the students for the instruction process.  
3. Drawings with functions of labeled parts annotated were presented to the students. 
4. Students on individual basis observed the annotated drawings, read the functions of 
labeled parts and relate the diagram to the function as a whole and ask questions.  
5. The researcher asks questions to elicit students’ understanding of the concepts 
presented.   
Restructured FPAT was administered in the sixth week as post-test.  
 
Data Collection  
 Flowering Plants Achievement Test (FPAT) was administered as pre-test in the 
first week, followed by four weeks of teaching flowering plants reproductive system 
using annotated diagrams. The FPAT was restructured to have the same level of 
difficulty and administered as post-test in the sixth week. All the tests were administered 
with the assistance of biology teachers in the school.   
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Data Analysis  

T-test was used to test the hypothesis, at 0.05 alpha level.   
 
Results   
Testing Hypothesis 
 
Table 1: t-test of Male and Female Students’ Achievement 
Group N Df t-value p-value 

(sig-2 tailed) 
Decision 

Male 16  
75 

 
-57 

 
.57 

Not 
significant Female 61 

    
As shown in table 1, P > .05, revealed that there is no significant difference in the mean 
achievement of male and female students taught flowering plants reproductive system 
with annotated diagrams, therefore, the null hypothesis is retained. 
 
Discussion  

The findings of the study revealed that, there is no significant difference in the 
mean achievement of male and female students taught flowering plants reproductive 
system with annotated diagrams (P > .05) as shown in table 1.Therefore, the null 
hypothesis is retained. This finding corroborated Danmole and Lameed (2014), who in 
their study found that, there was no statistically significant difference in the mean 
achievement of male and female students taught with annotated drawing. Annotated 
drawing strategy has also enhanced both male and female students ability to link labeled 
parts with functions and the functions of structures as a whole. This is an indication that 
a metacognitive strategy such as annotated drawing is not gender biased. This has 
disagreed with Koba and Tweed (2009), who asserted that females are able to utilise left 
part of their brain efficiently than males, and therefore, enable them to achieve better in 
drawing strategies. Teachers are therefore, enjoined to use annotated diagrams in 
teaching biology to both male and female students.  
 
Conclusion  

Based on the findings of this study, some conclusions that could positively 
enhance the teaching of biology were made: Male and female senior secondary school 
biology students found annotated drawing interesting making biological concepts easily 
understood. This has revealed that annotated diagram strategy has positive effect on 
students, even though there was no significant difference in the mean achievement of 
male and female student taught reproductive system of flowering plants using annotated 
drawing strategy. Therefore, annotated drawing strategy is gender friendly. Senior 
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secondary school biology teachers are enjoined to use metacognitive strategies, such as 
annotated diagrams in teaching biology concepts.  
 
Recommendations 

Based on the findings of the study, the following recommendations were made: 
Firstly, student-centered method of instruction such as annotated drawings should be 
adequately used to retain students’ interest and achievement. Secondly, since both male 
and female secondary school students are interested in learning biology with annotated 
drawings, biology teachers should try to use metacognitive strategies such as annotated 
diagrams to enhance learning and achievement of students.     
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