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Now, more than ever before, innovative teaching methodology in STEM education has been 

a matter of concern. Previous research abounds settling the importance of technology-based 

methodology in STEM education. This study seeks to explore the effects of video-based 

multimedia (VBM) on students’ performance in astrophysics in certain scientific schools in 

Rwanda. The current study presents the findings of a quasi-experiment non-equivalent 

control group carried out from eight scientific schools where 294 students in science 

combination with physics as a major subject were purposively selected. Pre-test and post-test 

were used to collect data using an astrophysics achievement test (AAT) with a Cornbanch 

Alpha of 0.87. The results of the study showed the widespread effects of VBM in enhancing 

the students’ performance in astrophysics. The results show that also girls did marginally 

well compared to boys, however, special attention is needed in rural-based schools. The 

findings of this study offer a suggestion on the essential to integrate VBM in teaching physics.    
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1. Introduction 

Now, more than ever before, the quality and equity of 

the education system are the baselines of effective 

outcomes in society’s well-being and welfare (Bram, 

Fleming, & Sheils, 2023; Institute of Education 

Sciences[IES], 2012). Therefore, the endeavor to 

enhance the quality and equity of education can help 

shape the future of any society worldwide and help to 

produce the kind of citizens the country needs (REB, 

2015). The ambition to develop a knowledge-based 

society and global competition led to the promotion of 

science, technology, engineering, and mathematics 

(STEM) education (Marcus et al., 2023; Vali, 2013). 

Physics is one of the fundamental scientific disciplines 

and deals with the understanding of how the universe 

behaves (Halliday et al., 2013). Physics deals with 

matters, energy, and force; its vital constituents, its 

movement in time and space, and behavior (Rovelli, 

2016). 

Physics tenants a noticeable position in STEM 

education because of its potential discoveries that 

contribute significantly to the global socio-economic 

transformation (David, 2015; Guan et al., 2020). 

Physics led to the improvement of innovative 

technologies in all areas of creativity and is useful to 

mankind (Ellermeijer & Tran, 2019). For instance, 

advancements in astrophysics and astronomy 

contribute to developments in medicine, industry, 

defense, environmental monitoring, and consumer 

products (Tyson, 2017). Advancements in mechanics 

and thermodynamics contribute significantly to 

industrialization development (Alvarado, 2012; 

Weinberger, 2013). Improvement and understanding 

of electromagnetic led to the development of new 

machines used in modern medicine such as magnetic 

resonance imaging (MRI) (Gossuin et al., 2010). 

Moreover, the bid for physics knowledge and values is 

obvious in many modern innovations such as nuclear-

powered materials (Kristensen, 2016), electric appliances 

(Pandey, 2020), and computers (Wolf, 2016). 

Regardless of the gigantic input of physics to personal, 

national, and international development, the performance 

of learners in physics has not been as worthy as expected 

over the years. The poor performance in physics is not 

new, neither is it unique to the Rwandan context 

(Lacambra, 2016; Mbonyiryivuze et al., 2021; 

Ndihokubwayo et al., 2020). This poor performance 

affects negatively the future of learners who need to 

continue their studies in physics-related courses. The poor 

performance of physics also affects the needs of the 

learners, society, and the labor market (Mushinzimana & 

Sinaruguliye, 2016).  

Several reasons have been attributed to the students’ poor 

performance in STEM education in general and physics 

in particular. The most cited factor that is associated with 

learners’ poor performance in physics is students’ attitude 

(Mbonyiryivuze et al., 2021) and poor methodology used 

(Ndihokubwayo et al., 2020). Recent study reported that 

the methodology used in teaching STEM subjects is of 

great importance in making the learning of science easy 

and enjoyable for students (Arztmann et al., 2023; Byusa 

et al., 2020; Mukuka et al., 2019; Ndihokubwayo et al., 

2020; Serrano & Rodríguez, 2020; Zendler et al., 2018). 

Similarly, recent studies reported that the methodology 

used by STEM teachers does not contribute to the 

learners’ knowledge construction which in turn leads to 

the learners’ poor performance (Byusa, 2021; Kuna & 

Prasad, 2019; MolokoMphale & Mhlauli, 2014). 

Moreover, teachers are judged on the learners’ results in 

the national examination (Meissel et al., 2017). This 

pushes teachers to use traditional methods dominated by 
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lecturing, taking notes, and memorization which 

deprives learners’ opportunity to get engaged in 

knowledge construction (Mukuka et al., 2019). 

Most teachers have a tendency to teach their learners 

by means of the methods through which they are 

taught. Conversely, the traditional teaching strategies 

are not appropriate for the 21st world of fast-paced 

knowledge growth, technology-led, and petition for 

competence century (REB, 2015). In line with the 

foregoing, researchers have advocated for the revision 

of instructional methods to teach STEM subjects 

(Mukuka et al., 2019). Some wished-for teaching 

approaches that have arisen through research and 

acknowledged extensive success in STEM education 

include the integration of multimedia in teaching and 

learning (Ndihokubwayo et al., 2020). The 

introduction of multimedia in education requests a 

widespread adjustment and novel thinking with 

respect to instructional methods in teaching, learning, 

and evaluation (Herliantari et al., 2019; Jajuri et al., 

2019) 

Multimedia-based instruction results from the practice 

of technology in education (Mayer, 2014). Within 

multimedia-based methodology, students are expected 

to increase the cooperative and peer, upsurge 

development in the fast-paced scientific and 

technologically global, and prepare learners with 

lively skills, worth, value, and knowledge essential for 

the human capital in 21st century (Casselman et al., 

2021; Mayer, 2020). The selection of an appropriate 

multimedia teaching tool to incorporate into physics 

education is enormously didactic and necessitates an 

assessment process (Lindner et al., 2020). The benefits 

of multimedia on students’ academic performance, 

retention, and attitude toward physics depend on 

multiple factors including the design methods the teacher 

chooses to use in a given topic (Ndihokubwayo et al., 

2020; Tugirinshuti et al., 2020).  

Moreover, the COVID-19 pandemic break justifies the 

need to incorporate technology, such as video-based 

multimedia (VBM) in education. Since the first case of 

Covid-19 in Wuhan, China in December 2019, the 

pandemic has spread vigorously globally, and become a 

global pandemic (World Health Organization [WHO], 

2020). Therefore, many governments have initiated 

several policies to battle the pandemic and to decrease the 

spreading of Covid-19 (Mukuka et al., 2021; UNESCO, 

2020; WHO, 2021). Suspending school activities was one 

of the measures taken in many countries worldwide 

(Mugiraneza, 2021). The school suspension activities 

affected the education system in many countries and 84% 

of the students in the world were impressed (UNICEF, 

2020). Nowadays when things are coming back to 

normalcy, after school reopening, effective measures for 

short and long-term plans to shape strong education 

systems are needed. For instance, the government of 

Rwanda initiated numerous programs in line with a 

resilient education system (Mineduc, 2020; Mugiraneza, 

2021). Among these initiatives, the effective utilization of 

ICT and improving the use of multimedia in education 

were among others (Mineduc, 2020; Mugiraneza, 2021). 

Nurturing e-learning and virtual classes, teachers’ 

training on the effective use of ICT and digital tools for 

teaching and learning propose, developing remote 

evaluation, and increasing ICT infrastructure countrywide 

were among the priorities (Mineduc, 2020; Mugiraneza, 

2021).   

Apart from teaching strategies, the issue of school 

location, urban or rural, especially when talking about the 

incorporation of technology in education, is another 



Tugirinshuti et.al/ Kibogora Polytechnic Scientific Journal 1 (2024) 10-26 

ISSN: 2616-7506 

 

 

variable that could affect learners’ outcomes and 

performance in physics due to the influence that 

geographical location exerts on STEM education (Saw 

& Agger, 2021). The difference concerning conceptual 

understanding in STEM has been a problem for many 

years when considering the geographical location, 

rural and urban  (Morris et al., 2021). Researchers in 

different countries reported that urban students 

perform better than rural (Avery, 2013; Harris & 

Hodges, 2018; Chen, 2011) either no difference 

(Alokan & Arijesuyo, 2013) or rural students 

dominant urban students. Consequently, studies on 

geographical location in physics education continued 

to yield inconsistent results and it has been attributed 

to unequal exposure of urban and rural students to 

instructions relevant to physics education and 

integration of multimedia in education. 

Gender was another variable that could not be left 

behind when talking about science education and 

integrating technology such as VBM in science 

education1 (Stoet & Geary, 2018). The issue of gender 

equity and equality has remained a persistent challenge 

worldwide in STEM education in general (Makarova 

et al., 2019), and physics education in particular 

(Dusen & Nissen, 2020). Thus the issue of masculinity 

and femininity concerning STEM education has 

received a lot of attention for many years (Acker & 

Oatley, 1993; Jia et al., 2020; Kahle et al., 2010). 

Moreover, the literature is plentifully provided with 

research on the impact of gender on learners’ 

performance in STEM teaching and learning, and has 

been uncertain over the years and continued to produce 

inconsistent results (Seyranian et al., 2018). 

Researchers reported that girls’ education is 

handicapped by access to resources, teaching and 

school climate, cultural norms and expectations, and poor 

infrastructure (Wolf et al., 2016).     

2. Problem Statement  

Literature has showed the benefits of integrating 

multimedia in STEM education to improve the learning 

of various concepts of sciences (Herliantari et al., 2019; 

Ndihokubwayo et al., 2020). However, the uptake of this 

innovative instructional strategy is low in Rwandan 

schools and one of the reasons is that the decision to 

incorporate VBM as an innovative and modern 

instructional strategy in the Rwandan curriculum was 

made based on the studies and experience from other 

countries. Therefore, there is a need to test its 

effectiveness in Rwandan schools. Moreover, this study 

noted a gap in previous studies that have not considered 

gender and school location and yet are issues of concern 

not only in Rwanda but also elsewhere in Sub-Saharan 

countries’ schools.  Thus, the current study seeks to 

explore the effectiveness of VBM on learning 

astrophysics together with its effect on gender and school 

location. The criteria for investigating the effectiveness of 

VBM on learning astrophysics were subject conceptual 

understanding and class performance with respect to 

school location and gender. Henceforth, with reference to 

the literature review and research problem stated above, 

this study pursues to test the research hypotheses (RH) at 

a 0.05 level of significance. 

RH1: There is no statistically significant difference in 

mean achievement scores in astrophysics of learners 

taught astrophysics using VBM and those taught 

astrophysics using the teachers’ usual teaching strategies 

RH2: There is no statistically significant difference in 

conceptual understanding of astrophysics between urban 

students and rural students taught using VBM.  
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RH3: There is no statistically significant difference in 

conceptual understanding and motivation of 

astrophysics between boys and girls taught using 

VBM. 

3. Research Methodology 

3.1.Research design & Paradigm 

A quasi-experimental design with a pretest and 

posttest for the control and experimental group was 

used in this study. Based on the positivist world of 

view (Park et al., 2019), this study uses the quantitative 

method which assisted us in evaluating the learners’ 

achievement after four weeks of VBM teaching 

intervention. 

3.2.Sampling and Research Participants 

This study was conducted among public schools in the 

Rutsiro and Rubavu districts which are rural and urban 

settled areas respectively. Eight schools, four from 

each district were purposively chosen. Two main 

criteria for selecting schools were: 1) schools that have 

physics as a major subject in STEM combination and 

2) schools that have smart classrooms known as 

computer laboratories. Among the selected schools, 

the targeted respondents were senior five students. The 

reason pushed the researchers to choose that group was 

to strike a balance since senior five is at the middle 

class in an advanced level and has been taught some 

introductory concepts about astrophysics as far as the 

advanced level curriculum in the Rwandan education 

system is concerned.   

In view of the sampling criteria set above, eight public 

schools (four from each district) made a total of 294 

(168 boys and 126 girls) senior five students sampled 

for this study. Among the four selected schools in each 

district, two were randomly allocated to the 

experimental group, and the other two were assigned to 

the control group. This made up four schools in the 

experimental group and four in the control group. 

Students in the experimental group were taught using 

VBM while those in the control group were taught using 

normal teaching methods. The topic area covered in all 

groups was astrophysics, and the unit covered was stellar 

distance and radiation. 

3.3.Instruments and Validation 

For this study, the Astrophysics achievement test (AAT) 

for pre-test and post-test were used. The AAT was 

developed based on the unit of stellar distance and 

radiation from the topic area of astrophysics as specified 

by Rwanda’s nation curriculum, advanced level physics 

syllabus. The initial AAT was made of 45 questions. Prior 

to data collection, those 45 questions were subjected to 

experts in astrophysics education (One university 

lecturer, one Ph.D. student in astronomy, and three 

master’s students in physics education) and secondary 

school teachers with 5 and above years of experience in 

teaching physics in secondary schools for validation. 

Those validators were selected because of their 

significant experience with Rwanda’s secondary school 

physics curriculum, broad experience with physics 

research, and/or their immense experience in teaching 

astrophysics and research in astrophysics education area. 

Their contributions led to the amendment of the AAT and 

37 questions out of 45 were retained. Moreover, the AAT 

validity was done by experts in the field of education 

science and ICT in education.  

To check the reliability, the pilot study was done on 53 

(34 boys and 19 girls) from a school with the similarities 

settings to the selected schools. The reliability analysis 

was done by means of exploratory factor analysis using a 
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statistical package for social science (SPSS) version 

21. The principal component extraction revealed that 

7 items did not meet the criteria since the factor 

loading was less than .4 and were removed from the 

instrument. The 30 items retained were subject to 

internal consistency analysis and given a Cronbach’s 

Alpha of 0.87 which was considered acceptable since 

is greater than 0.7 recommended (Taber, 2018). 

Moreover, all 30 items they are no pair’s inter-item 

correlations of more than .80, so All 30 questions were 

independent.   

3.4.Procedure 

Prior to the intervention, a pre-test using the AAT was 

administered to all groups to identify the initial 

differences among groups. After gathering the initial 

differences among groups, both the experimental and 

comparison groups were taught the same topic in the 

topic area of astrophysics. The unit taught was stellar 

distance and radiation from senior five syllabi with the 

same length of time for both experimental and 

comparison groups. Orientation training for teachers 

from selected schools was organized one week before 

the start of the intervention. Training focused on the 

objectives of the study, the topic area, and unit to be 

taught, the procedural strategies, as well as the general 

conduct of the study. Moreover, a special training 

focused on the effective integration of VBM in 

teaching and learning physics was organized and 

conducted with teachers in the experimental group 

independently. During the four weeks of the 

intervention period, the teachers were supervised by 

researchers to ensure smooth intervention and 

learning. The experimental group was taught using 

VBM while the comparison group was taught using 

normal teaching methodology. After four weeks of 

teaching, a post-test was administered in both groups. To 

answer the questions in both the pre-test and post-test, 

students worked independently under the invigilation of 

an assistant researcher and class subject teacher. The time 

allocated for both pre-test and post-test was 80 minutes 

which equals two school periods. 

3.5.Data analysis  

Analysis of collected data was done using SPSS version 

21. Descriptive analysis such as standard deviation, mean, 

percentage, minimum, and maximum were used to 

analyze data from tests. The inferential statistics such as 

t-test for means, average normalized gains, p-values, and 

Cohen’s d effect size were also used to communicate the 

degree of the treatment effect. In all statistical tests, the 

research hypothesis was accepted or rejected at the 

significant level of 0.05   

4. Research Results 

Figure one displays the demographical information of 

respondents per gender and geographical location (urban 

or rural). In this study, 294 students participated willingly 

in this study. 

 

Figure 1: Research participants 

In this study, 168 participants were boys while 126 were 

girls. 141 participants were from rural settled areas and 

77 76
91

50

BOYS GIRLS

Research participants 

Urban Rural
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153 participants were from urban settled areas. 18.1 years old was the average age of participants. During data 

collection, learners were subjected to the control group and experimental group. Table 1 shows the distribution of 

learners in control group and experimental group per geographical location and gender 

Table 1: Respondents distribution per combination, gender, and district 

 

Control Group 

  

Boys    Girls  

Experimental Group 

 

Boys      Girls 

 

Total 

 

Boys    Girls 

Rural settled schools 49        33 42          17                                          91        50 

Urban settled 

schools  

Total  

43        25 

92        58 

34          51 

76          68 
 

77        76 

168      126 

 

Table 1 displays the distribution of participants in the 

control and experimental groups per geographical 

location and gender. In rural settled schools, 82 students 

(49 boys and 33 girls) were in the control group while 

59 students (42 boys and 17 girls) were in the 

experimental group. In urban settled schools, 78 

students (43 boys and 25 girls) were in the control group 

while 85 (43 boys and 51 girls) were in the experimental 

group. The total number of participants in the control 

group was 150 students (92 boys and 58 girls) and 144 

students (76 boys and 68 girls) were in the experimental 

group.   

The findings displayed in Table 2 reports the overall 

comparison of learners’ results in the control and 

experimental group before and after the intervention. 

Results revealed that the intervention (VBM) increased 

learners’ achievement from 27.30 to 53.36 % while 

normal teaching methods increased learners’ 

achievement insignificantly from 27.03 to 30.46%. In 

line with the cognitive theory of multimedia, VBM 

added value to the teaching methods. The lowest earned 

score was 5 out of 30 on the pre-test in both the 

experimental and control groups while the highest 

earned score was 19 out of 30 in the control group and 

26 out of 30 in the experimental at post-test. Moreover, 

the highest SD was 12.13 at the pre-test found in the 

experimental group and the lowest SD was 8.21 at the 

post-test found in the control group.   

Table 2: Comparison of learners’ results before and after intervention 

Intervention 

 

 

N 

 

 

Test Average of 

right 

answers (30 

questions) 

% 

 

SD Min 

 

 

Max 

 

 

VBM 144 
Pre-test 

Post-test 

8.19 

16.01 

27.30 

53.36 

12.13 

11.96 

5 

11 

14 

26 

Normal teaching 150 
Pre-test 

Post-test 

8.11 

9.14 

27.03 

30.46 

9.37 

8.21 

5 

6 

15 

19 
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Moreover, the t-test, p-value, Cohen’s D effect size, and degree of freedom were used to determine the statistical 

significance of the intervention. The researcher revealed that the effect size is large when is greater than 0.8, 

medium when is above 0.5, and small when is below 0.2 

(Cohen, 1988). Table 3 reports the statistical 

significance of the two groups before and after the 

intervention.  

Table 3: Statistical significance of groups before and after the intervention 

                        

  Intervention  

Pre-

test 

Post-

test 

Av 

STD D <g> t-test 

p-

value Significant Level   

 VBM 27.3 53.36 12.04 0.93 0.11 0.000 <0.028 *** Yes  

  

Normal 

Teaching 27.03 30.46 8.79 0.11 0.01 2.215 >0.05 ___ No   
            

To determine the significance of the interventions, Table 

3 revealed that the obtained Cohen’s D effect size (0.83 

for VBM and 0.11 for normal teaching), the average 

normalized gained (0.11 for VBM Vs 0.01 for normal 

teaching methods), the t-test and p-values calculated as 

shown in Table 3 shows that the group of learners taught 

astrophysics using VBM achieved statistically higher 

than the group of learners taught the same subject using 

normal teaching methods from pre-test to post-test 

Table 4: Learner’s performance in experimental group per gender and school location 

 

Group 

 

 

N 

 

 

Pre-

test 

mean 

SD Post-

test 

mean 

SD 

 

 

Mean gain 

 

 

Gender 
Boys 

Girls 

76 

68 

30.21 

22.70 

6.93 

7.69 

54.51 

50.42 

3.36 

7.36 

24.30 

27.72 

School location 
Urban 

Rural 

85 

59 

27.3 

28.10 

6.83 

6.87 

59.22 

41.72 

8.46 

7.67 

32.19 

13.62 

 

Table 4 revealed that the pre-test mean scores for boys 

and girls were 30.21 and 22.70 with a standard 

deviation of 6.93 and 7.69 respectively. The mean 

post-test score of boys was 54.51 with a standard 

deviation of 6.36 while that of females was 50.42 with 

a standard deviation of 7.36. The mean gain by boys 

and girls was 24.30 and 27.72 respectively. The 

difference in the mean gained by boys and girls was 

3.42 in favor of girls. This implies that the girls 

performed better than boys when learning 

astrophysics using VBM.  

Table 4 also shows that the pre-test means scores for 

urban and rural were 27.03 and 28.10 with a standard 

deviation of 6.83 and 6.87 respectively. The mean 

post-test score of urban students was 59.22 with a 

standard deviation of 8.46 while that of rural students 

was 41.72 with a standard deviation of 7.67. The 

mean gain by urban and rural students was 32.19 and 

13.62 respectively. The difference in the mean gained 

by urban and rural students was 18.58 in favor of 

urban students. Thus, urban students performed 

higher than rural students when VBM was used.  

5. Discussion 

Based on the results of this study, it has been noted 

that learners taught astrophysics using VBM 

strategies performed much better than learners taught 
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astrophysics using normal strategies of teaching. 

Hence, we reject the null hypothesis that there is no 

statistically significant difference in mean 

achievement scores in astrophysics of learners taught 

astrophysics using VBM and those taught 

astrophysics using the teachers’ usual teaching 

strategies. Recent studies echo similar findings that 

students exposed to learning physics using VBM 

performed better thanstudents taught physics using 

teachers’ usual teaching methodology (Gustafsson, 

2013; Kettle, 2020; Stefan Richtberg, 2018). The 

statistically significant difference between the 

experimental group and control group in those 

selected schools could be attributed to the fact that the 

learners in the experimental group, the VBM group, 

were more motivated and actively involved in 

knowledge construction than the learners in the 

control group, normal teaching methodology group, 

that was dominated by chalk and talk, question and 

answer, and memorization of concepts. These reasons 

are supported by recent studies on the potential of 

teaching using video-based multimedia on someone’s 

long-term memory (Erduran, Loannidou, & Baird, 

2021), the effectiveness of multimedia in teaching 

and learning science in general, and the effectiveness 

of VBM in physics education in particular 

(Gustafsson, 2013; Herliantari et al., 2019; Mayer R. 

E., 2020; Ndihokubwayo et al., 2020). 

The study revealed that girls’ performance is 

marginally higher than boys' when taught 

astrophysics using VBM. This means that VBM 

enhanced girls’ performance more than boys’ in 

learning astrophysics content in those selected 

schools. Researchers reported similar findings on the 

effectiveness of VBM in physics education in favor 

of girls (Cowern, 2016; Schrader et al., 2021). 

However, these findings differ from the findings in 

the last decades that boys performed better than girls 

when multimedia is used in teaching and learning. 

This was due to the unequal access to ICT tools 

between boys/males and girls/females in the past 

(Passig & Levin, 2001). The likely reasons for the 

girls’ better performance than boys when VBM is 

used in teaching and learning astrophysics could be 

attributed to two main reasons: first is the political 

will of the government of Rwanda to overcome all 

gender-based gaps in all corners of life, the pledge to 

endorsing gender equity, and the empowerment of 

women by country’s top leadership (Gender 

Monitoring Office [GMO], 2019). Second is equal 

access to ICT tools for girls and boys (MINEDUC, 

2016). This one is supported by the theory of Zajenc 

that the time spent on an object such as a computer 

changes someone’s attitude and hence becomes 

familiar with that object (Ukezono et al., 2015). 

On the side of school location, rural or urban, the 

results of this study revealed that urban students had 

considerably higher performance than their rural 

counterparts when taught astrophysics using VBM. 

Further analysis showed that the difference in the 

mean performance scores between urban and rural 

students when using VBM in teaching and learning 

astrophysics was statistically significant. Thus, 

geographical location was a significant factor in terms 

of learners’ performance of astrophysics content 

when taught using VBM. Researchers reported 

similar findings that urban students and rural students 

show different attitudes toward STEM education 

(Astalini et al., 2020) and that urban students have 

access to the latest cutting-edge technology (Wang, 
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2013) and more motivation towards technology (Li et 

al., 2015) which is due to the urban environment-

based facilities (Chen & Liu, 2013).  

 

 

 

6. Conclusion and Implication 

In this study, we tested the effectiveness of VBM as an 

instructional tool for enhancing learners’ performance 

in astrophysics. The findings of this study show a 

statistically significant difference for VBM over usual 

teaching methods. Therefore, we conclude that VBM 

is highly beneficial for teaching and learning physics 

in general, and astrophysics in particular for Rwanda 

secondary school physics students. This study also 

tested the impact of VBM on gender and school 

location. The results show that girls performed better 

than boys and urban students performed higher than 

rural students’ counterparts when exposed to VBM in 

teaching and learning astrophysics. Therefore, we 

recommend physics teachers adopt VBM especially 

when teaching abstract topics such as astrophysics. 

This will allow their learners to learn physics using 

innovative teaching methodology with a higher 

probability of enhancing learners’ performance. The 

findings of this study also showed that VBM as an 

instructional tool to enhance learners’ performance is 

not gendered bias, this stresses another reason why 

VBM could be integrated in teaching and learning 

physics in Rwanda secondary schools. However, 

special attention could be paid to the side of rural 

schools when integrating multimedia such as VBM in 

school as the results of this study show a big difference 

in learners’ performance compared to their 

counterparts in urban schools.This study gives a 

benchmarking to the effectiveness of utilizing ICT 

multimedia such as VBM not only in Rwanda but also in 

other countries nurturing technology in the education system. 

In fact, decisions to integrate ICTs multimedia related 

approaches in education in many less developed counties have 

been taken based on research done in other countries having 

advanced levels of technology. To this, the results have not 

been as good as expected and teachers resist integrating it in 

teaching and learning activities. This study is a novelty in the 

way that it shows the baseline points to consider especially in 

developing countries like Rwanda before taking the decision to 

incorporate VBM in education.  Further research should 

examine the causes of teachers’ resistance to incorporating 

VBM, challenges associated with technology integration in 

teaching and learning, and possible ways to alleviate those 

challenges. Learners’ attitudes toward the integration of 

technology-based approaches and teachers’ technological 

content knowledge in education could be another point that 

needs more research.  
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