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Abstract 
This study investigated the effect guided-discovery and YouTube instructional strategies on 
pre-service teachers’ motivation towards Biology learning in North-Central states, Nigeria. The 
research design adopted was a quasi-experimental design. The population was 44,663 pre-
service teachers, with a sample size of 102 (48 males and 54 females) pre-service Biology 
teachers’ from two Colleges of Education in North-Central, Nigeria were used for the study. 
The instruments titled: Guided-Discovery Motivation Questionnaire on Pre-Service Teachers 
(GDMQPSET) and YouTube Motivation Questionnaire on Pre-Service Teachers 
(YOTMOQPSET) were used for data collection. The instruments were validated by two experts 
from Federal University of Technology, Minna. A pilot test was conducted and reliability 
coefficient of 0.79and 0.84 was obtained respectively for the two instruments using Cronbach 
Alpha. Data collected were analyzed using mean and standard deviation to answer the 
research questions while Mann-Whitney U-test was used to test the formulated hypotheses 
formulated at 0.05 level of significant. It was found that, there was significant difference in 
the motivation scores of NCE 1 Pre-service Biology teachers taught Invertebrates’ diversity 
before and after using Guided-Discovery and YouTube Instructional Strategy. It was 
recommended amongst others that, Biology lecturers in colleges of education should adopt 
the use of Guided-Discovery and YouTube Instructional Strategies in teaching as they are 
more effective teaching strategies. 
 
Keywords: Biology pre-service teachers, Guided-Discovery and YouTube Instructional  

         Strategies 
 
Introduction 
There are different teaching methods or strategies used in teaching science courses, like 
chemistry, Physics, Mathematics, Agricultural science and Biology. Biological related courses 
are one of the science subjects studied at the tertiary level in Nigeria. Ganiyu, et al. (2017) 
defined Biology as a unique branch of natural science, however, like other natural sciences it 
is concerned with the search for an in-depth understanding of natural phenomena and events. 
The knowledge of Biology is widely used in all spheres of human life. This is because, Biology 
plays a significant role in shaping how individuals deal with the various spheres of private, 
social and civil life (Wibowo & Sadikin, 2019). This is the reason why Biology is classified as a 
core subject for all students at secondary school level of education in most countries of the 
world including Nigeria. And most of the time the lecture method is used in delivering 
instructions to pre-service teachers. 
 
The lecture method is a traditional form of instruction commonly used at colleges and 
universities, including colleges of education. Here are some characteristics of the lecture 
method. One-way communication; in a lecture, the instructor delivers information to students 
in a one-way manner; lectures typically involves a large group of students listening to the 
instructor speak and few dozen students to hundreds in a lecture hall listening to the 
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instructor; lectures are usually well-organized and follow a structured outline or plan and the 
instructor may use visual aids such as slides or hand-outs to supplement the verbal 
presentation. Other characteristics include; limited students interaction is observed; passive 
learning and is efficient for conveying content to a large group of students in a relatively short 
amount of time (Gudu & Jesse, 2023). 
 
Notwithstanding, the lecture method, which is teacher-centered instruction have characterised 
Biology instruction in Nigeria, especially in the North-central states. This strategy has not been 
successful in increasing students’ motivation, in or comprehension of the subject matter (Kyle, 
et al., 2021). Thus, the Nigerian tertiary educational system (especially, colleges of education) 
has attracted public concern and outcry because of the decline in the performance of biology 
students in public examinations. Several factors such as teaching strategy, coupled with 
students’ attitude, gender biased, nature of the topics, students’ learning and studying habits 
and their level of motivation among others have been attributed to this problem (Tambaya, 
et al., 2016; Bosco, et al.,  2023; Moses, 2016). These factors encourage biology lecturers to 
resort to only lecture method most of the time; thereby could decrease the students’ 
motivation. 
 
It is in line with this that, the NCE Minimum Standard (2015) specify that biology courses at 
NCE level shall be taught by careful selection or combination of the following teaching 
strategies namely; lecture method, practical, project method, field trips and excursions, games 
and simulations, team teaching, demonstration method, tutorial, concept mapping and 
Computer Assisted Instruction (CAI),  supervised projects of students, guided discovery 
method, excursion to bio-technological centers, seminar,  and online or eLearning. Therefore, 
by adopting one or two of these teaching methods, could enhance the motivation of students. 
Apart from the above-mentioned methods of teaching, Information Communication 
Technology (social media) is used in the classroom. In view of the foregoing, Lazar (2015) 
asserted that there are different technological platforms that can be used to impact knowledge 
at all level of education especially in tertiary institutions therefore, there is need for teachers 
and students to learn how to make use of these technology platform for effective learning and 
teaching. 
 
Furthermore, the teaching and learning of Biology may also require the adoption of 
technologies in the classrooms. These are dozens of e-learning platforms that are being used; 
the Facebook, Whatsapp, Tencent, and YouTube (YouTube, 2017). YouTube is a video sharing 
service where users can download, upload videos for educational and entertaining for 
purposes. There are many channels on which YouTube can be used as instructional platform 
in the educational or classroom environment, which include; Correspondence Courses, Tele-
courses, CD-ROM Courses, Online learning, Mobile learning and so no. 
 
YouTube has great impacts on the classroom environment which include: pre-service teachers 
can download and upload videos; it improves learning of any kind of skills needed and it 
enables the watching of business and educational career movies.  Also, learners who like to 
learn on their self-regulated learning skills, frequently utilized time management, reviewed 
material (You and Kang, 2014). It means that learners can study at their own pace and review 
topics they may not have understood later. Another benefit is that schools that are frequently 
faced with the challenge of expanding opportunities for students while being faced with a 
declining budget year after year can adapt the YouTube. It is also good for large introductory 
courses, and has the potential to significantly reduce instruction expenses/costs in the long 
run (Bowen, et al., 2014). Therefore, the YouTube platform can be effectively used as 
Instructional medium for teaching and learning process. 
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There are different ways to incorporate YouTube Instructional Strategy (YIS) as a 
supplementary medium in the teaching learning process to improve students’ motivational 
level and one of the ways is in the form of watching videos to understand difficult concepts 
or topics (where mere oral explanations could not be understood by the students). Habes, et 
al. (2021) argued that YouTube learners could create, use, and share educational videos, 
contributing to the overall effectiveness and success of teaching and learning. Additionally, 
they stated that watching YouTube videos enhances children's creativity while studying. It can 
be used to disseminate notes, tutorials, and presentations; it was very helpful during the 
COVID-19 pandemic, whereby most teaching and learning was done through YouTube 
platforms. Therefore, by adopting Guided-Discovery and YouTube Instructions as strategies 
for teaching and learning in the classroom, it could enhance students’ motivation towards 
Biology in Colleges of Education. 
 
Motivation is a psychological construct which determines student’s behaviour towards teaching 
and learning instruction. According to Motervalli, et al (2020) motivation is the process 
whereby goal-directed activity is instigated and sustained. In simple terms, motivation can be 
divided into four groups; Extrinsic Motivation (a student being motivated by external source), 
Intrinsic Motivation (motivation coming from the students themselves). Other forms of it are; 
Introjected Motivation and Identified Motivation. When students are motivated, it goes a long 
way to bring about learning and when learning takes place, it promotes good performance. 
In the research work of Sopian, et al. (2022), the Influence Use of Social Media on the Learning 
Motivation of High School Students; the results obtained showed that the influence of the use 
of social media by 66% on students’ learning motivation and after the direction and instruction 
increased to 81%. So the existence of social media greatly affects students learning 
motivation. And with good performances, students’ foster positive motivation to learning 
process. 
 
Statement of problem 
Over the years, tertiary institutions in Nigeria have faced various challenges. The school 
curriculum offers a student-centered teaching-learning approach as students are encouraged 
to take up the science related subjects including biology, which occupies a unique position in 
the school curriculum and is central to many science related courses (Momoh, 2017).Poor 
performance in science subjects in colleges of education has been a serious concern to 
educationists, business organizations and government at large (NCCE Digest, 2015). This 
problem has been due to a lot of factors which include unavailability of the needed teaching 
and learning resources and facilities, absence of incentives and motivation on lecturers so as 
to increase their efficiency and effectiveness in order to bring about improved performance of 
students. This performance can also be linked to the method of teaching. 
 
Thus, the increase of poor performance and failures in science courses and Biology in 
particular in tertiary institutions may lead to a big loss for both individual students whose aim 
was to continue with higher education and pursue a career, but all of that may be 
compromised as a results of poor performance in science courses, and this may affect the 
nation, whose aim is to have professionals in various science fields like medicine, 
communication, industries, geology, building and construction, just to mention a few, in order 
to achieve its technological developmental goals (Akbari, et al., 2018). Thus, improvement 
may occur in the performance of pre-service Biology teachers’ if there is shift in method of 
instruction used in teaching the students from lecture method to innovative strategies like 
Guided-discovery or YouTube. 
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Objectives of the Study 
The study strived to achieve the following specific objectives by determining the: 
1. Effects of Guided-Discovery and YouTube Instructional Strategy on NCE 1 Pre-service 

Biology teachers’ motivation in Invertebrates diversity in North-Central, Nigeria; 
2.       Effects of the difference in the Mean motivation scores of NCE 1 Pre-service Biology 

teachers taught Invertebrates’ diversity before and after Using Guided-Discovery and 
YouTube Instructional Strategy in North-Central, Nigeria. 

 
Research Questions 
From the above objectives the following corresponding research questions were raised: 
1.  What is the difference in the Mean (�̅�) motivation scores of NCE 1 Pre-service Biology 

teachers taught Invertebrates’ diversity using Guided-Discovery Instructional Strategy 
and those taught with YouTube Instructional Strategy among colleges of Education in 
North-central, Nigeria? 

2.  What is the difference in the Mean (�̅�) motivation scores of NCE 1 Pre-service Biology 

teachers taught Invertebrates’ diversity before and after Using Guided-Discovery and 
YouTube Instructional Strategy? 

 
Research Hypotheses 
For the purpose of the research study, the following null hypotheses were formulated and 
tested at 0.05 level of significant 
HO1:  There is no significant difference in the motivation scores of NCE 1 Pre-service Biology 

teachers taught Invertebrates’ diversity using Guided-Discovery Instructional Strategy 
and those taught with YouTube Instructional Strategy among colleges of Education in 
North-central, Nigeria. 

HO2:  There is no significant difference in the motivation scores of NCE 1 Pre-service Biology 
teachers taught Invertebrates’ diversity before and after using Guided-Discovery and 
YouTube Instructional Strategy. 

 
Methodology 
Quasi- experimental design was research design adopted for this study. The population of the 
study comprised all the pre-service teachers’ in North-central, Nigeria, which Federal Capital 
Territory (FCT), Kogi, Kwara, Plataeu, Benue, Nasarawa and Niger state. And the target 
population was NCE 1 pre-service Biology teachers.  
 
The sample size comprises of 102 (48 male and 54 female) pre-service Biology teachers’ 
selected by simple random sampling techniques from the above mentioned colleges of 
education for 2023/2024 academic session. The research instrument used for data collection 
was a 5-point like scale questionnaire which consist of Highly Motivated (HM), Motivated (M), 
Moderately Motivated (MM), Slightly Motivated (SM) and Not Motivated (NM) options. HM = 
5, M = 4, MM= 3, SM = 2, NM= 1.  The scores are; HM = 5, M = 4, MM = 3, SM =2 and NM 
= 1 with decision rule of 3.0. Questionnaires titled, Guided-Discovery Motivation Questionnaire 
on Pre-Service Teachers (GDMQPSET) and YouTube Motivation Questionnaire on Pre-Service 
Teachers (YOTMOQPSET), with reliability coefficient of 0.79 and 0.84, were used for data 
collection. The instrument was made up of two sections A and B. Sections A was concerned 
with bio- data of the students while section B contained 20-items on Guided-Discovery and 
YouTube Motivation on students’ towards the study of Biology. The instrument was validated 
by two experts from Federal University of Technology, Minna. 
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Results 

Research Question One: What is the difference in the Mean (�̅�) motivation scores of NCE 
1 Pre-service Biology teachers’ taught Invertebrates’ diversity using Guided-Discovery 
Instructional Strategy and those taught with YouTube Instructional Strategy? To answer this 
research question, Mean and Standard Deviation were used and the result presented in Table 
1. 
 
Table 1: Mean and Standard Deviation of the Motivation of Pre-service Biology 

Teachers’ Taught Invertebrates Diversity with Guided-Discovery and 
YouTube Instructional Strategies. 

Groups N Pre-
test 

SD Mean  
(𝑿 ̅) 

SD Mean Difference 

Guide-Discovery 54 9.37 2.382 84.22 7.973 3.22 
YouTube 48 9.54 2.449 81.00 6.888  

 
Table 1, presents the mean and standard deviation of pre-test and motivation scores among 
pre-service Biology teachers’ who learned about invertebrates' diversity through Guided-
Discovery and YouTube instructional strategies. For the Guided-Discovery group (N=54), 9.37 
(SD = 2.382) in the pre-test and the mean motivation score was 84.22 with a standard 
deviation of 7.973, while the YouTube group (N=48) had a pre-test mean of 9.54 (SD = 2.449) 
and mean score of 81.00 with a standard deviation of 6.888. The mean difference between 
the groups is 3.22, suggesting that pre-service Biology teachers’ taught with the Guided-
Discovery strategy demonstrated slightly higher motivation compared to those taught with 
YouTube. 
 
Research Question Two: What is the difference in the Mean (�̅�) motivation scores of NCE 

1 Pre-service Biology teachers’ taught Invertebrates’ diversity before and after using Guided-
Discovery and YouTube Instructional Strategy? To answer this research question, Mean and 
Standard Deviation were used and the result presented in Table 2. 
 
Table 2: Mean and Standard Deviation of Motivation of NCE 1 Pre-service Biology  

Teachers’ Taught Invertebrates’ Diversity Before and After Using Guided-
Discovery and YouTube Instructional Strategy. 

Group            N      Motivation Before          Motivation After   Mean Difference 

                                            �̅�          SD                             �̅�              SD 

  GDIS             54       72.76    8.351                  84.22         7.973          11.46 
  YouTube       48       75.15    9.972                  81.00         6.888            5.85   
 

 
Table 2 displays the mean and standard deviation of motivation scores for NCE 1 Pre-service 
Biology teachers’ before and after being taught invertebrates' diversity using the Guided-
Discovery Instructional Strategy. For the group of 54 participants, the mean motivation score 
increased from 72.76 (SD = 8.351) before the intervention to 84.22 (SD = 7.973) after using 
Guided-Discovery, yielding a mean difference of 11.46. Also, the mean and standard deviation 
of motivation scores for pre-service Biology teachers’ taught invertebrates’ diversity before 
and after using the YouTube instructional strategy. The table shows that before the 
intervention, the mean motivation score was 75.15 with a standard deviation of 9.972, while 
after the intervention, the mean motivation score increased to 81.00 with a standard deviation 
of 6.888. This indicates an improvement in motivation, with a mean difference of 5.85, 
suggesting that the YouTube instructional strategy had a positive effect on the teachers' 
motivation in learning invertebrates’ diversity. 
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Hypotheses One (HO1) 
HO1: There is no significant difference in the motivation scores of NCE 1 Pre-service Biology 
teachers’ taught Invertebrates’ diversity using Guided-Discovery Instructional Strategy and 
those taught with YouTube Instructional Strategy among Colleges of Education in North 
Central, Nigeria. To test the formulated hypothesis, Mann-Whitney U-test was used and the 
results is presented in Table 3.  
 
Table 3: Summary of Mann-Whitney U-test of the Difference in Motivation of Pre-

service teachers taught Invertebrates’ Diversity with Guided-Discovery 
and YouTube Instructional Strategies. 

 

GROUP N 
Mean Rank Sum of 

Ranks  
U-value Sig. (2-tailed) 

Guided-Discovery 54 58.95 3183.50 893.500 0.01 
YouTube 48 43.11 2069.50 

 
Table 3, presents the results of a Mann-Whitney U-test comparing the motivation of pre-
service Biology teachers’ taught Invertebrates' Diversity using Guided-Discovery and YouTube 
instructional strategies. The "Guided-Discovery" group, has a mean rank of 58.95 and a sum 
of ranks of 3183.50, while the "YouTube" group, has a mean rank of 43.11 and a sum of ranks 
of 2069.50. The U-value is 893.500, and the p-value (Sig. 2-tailed) is 0.007. Since the p-value 
is less than the significance level of 0.05, the null hypothesis is rejected, indicating that there 
is a statistically significant difference in motivation between the two groups. 
 
HO2: There is no significant difference in the motivation scores of NCE 1 Pre-service Biology 
teachers taught Invertebrates’ diversity before and after using Guided-Discovery and YouTube 
Instructional Strategy. To test the formulated hypothesis, Mann-Whitney U-test was used and 
the result is presented in Table 4.  
 
Table 4: Paired Samples test of the Difference in Motivation of Pre-service Biology 

teachers’ Before and After Using Guided-Discovery Instructional Strategy 
and YouTube Instructional Strategies. 

                                              N           Mean         SD           df             T           Sig. 
(2-tailed) 

GD MOT BEFORE      54          72.76        72.76         53       -8.017            0.000 
GD MOT AFTER         54          84.22        84.22 
 
YT MOT BEFORE       48         75.15         9.972         47        -3.634           0.001 
YT MOT AFTER          48         81.00        6.888  
 

 
Discussion of the Findings 
The result revealed that there was significant difference in the motivation scores of NCE 1 
Pre-service Biology teachers taught Invertebrates’ diversity using Guided-Discovery 
Instructional Strategy and those taught with YouTube Instructional Strategy. This is in support 
of the findings of Schulze and Van-Heerden, (2015) and Tokan, and Imakulata, (2019) who 
investigated the effect of motivation on students’ achievement and discovered that motivation 
plays a vital role in students’ achievement. Also, Amrai et al. (2014) state that motivational 
factors play a crucial role in academic achievement, since the academic achievement of 
students is related to the society’s development. Based on these results, it can be argued that 
the stronger the intrinsic learning motivation, then the better the students’ learning behaviour. 
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Thus, when a student has an inner drive to learn, it could improve such a student’s 
performance academically.  
 
The result was to examine the effects on the difference in the Mean motivation scores of NCE 
1 Pre-service Biology teachers taught Invertebrates’ diversity before and after been taught 
using Guided-Discovery and YouTube Instructional Strategies. The finding was in conformity 
with the findings of Binni and Saidu (2021), Shea and Sherer, (2014), Beck et al. (2017) and 
Jonassen et al. (2019) who investigated the effect of motivation scores before and after been 
taught using Guided-Discovery Instructional Strategy. For the Guided-discovery group, the t-
value of -8.017 indicates a significant decrease in motivation scores from before to after using 
the instructional strategy, with a p-value (Sig. 2-tailed) of 0.000, which is below the 
conventional alpha level of 0.05, indicating a statistically significant difference in motivation 
before and after the intervention. Therefore, the null hypothesis is rejected, suggesting that 
there is a significant difference in the motivation scores of the pre-service teachers before and 
after using the Guided-Discovery Instructional Strategy. And for the YouTube group, since the 
t-value of -3.634 and the p-value of 0.001 (less than 0.05) suggest that the difference is 
statistically significant, leading to the rejection of the null hypothesis and concluding that the 
YouTube Instructional Strategy significantly increased the motivation of the pre-service 
Biology teachers’. 
 
Conclusion 

1 Pre-service teachers’ motivation could influence their academic performance upon 
usage of guided-discovery instruction in teaching and learning process. 

2 YouTube instructional strategy can serve as learning platform to learn sciences 
specifically biology at students pace. 

 
Recommendations 
1 Pre-service teachers’ of colleges of education should adopt usage of guided-discovery 

to improve on the concept that is difficult to learners. 
2 YouTube instructional strategy should be used in teaching and learning of biology in 

colleges of education in North-Central, Nigeria. 
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