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ABSTRACT 

This article discusses the shortage of science and mathematics teachers and 

its impacts on secondary schools in Tanzania. The study adopted a mixed-

methods research approach. A total of eight (8) secondary schools were 

selected. The data were collected through questionnaires and interviews. A 

total of 106 respondents (98 students and 8 Science Teachers) were 

involved in responding to the questionnaires and interviews respectively. 

Quantitative data were analysed using frequency count and percentage 

while qualitative data were analysed using thematic analysis. Poor 

performance in science subjects was revealed as the major causative of the 

shortage of science and mathematics teachers. Many students fail in science 

and mathematics; thus, the number of graduates declines. Considering that 

some of the science graduates join other careers, a few join teaching career. 

This trend of cause and effect creates a cyclic relationship between the 

factors and the impacts of the shortage of science and mathematics 

teachers. The study recommends that stakeholders should motivate students 

to like science, mathematics, and teaching career and ensure that they 

emphasize positive students’ attitudes toward science and mathematics 

subjects. 
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INTRODUCTION 

Science and mathematics are essential subjects in problem-solving in this 

changing world of science and technology (Ting-Sheng, 2017). The two 

(Science and Mathematics) are also considered fundamental in other 

academic subjects in schools. So many countries, worldwide, are growing 

economically, technologically, and scientifically due to development in 

science and mathematics (Li & Schoenfeld, 2019). All countries, including 

Tanzania, need scientists in many sectors, including agriculture, medical, 

communication, mining, transportation, construction, and education, just to 

mention a few (Garcia & Weiss, 2019). The shortage of science and 

mathematics teachers affects many of these sectors (Mremi, 2022). No one 

could deny that teachers are essential and responsible for educating all 

people in any country. Therefore, the shortage of science and mathematics 

teachers is a serious challenge in this changing world of science and 

technology.  
 

The shortage of science and mathematics teachers in secondary schools in 

Tanzania, like in other countries, is a problem that needs to be addressed. 

The literature shows that the problem is worldwide (Projest, 2013; 

Ndalichako & Komba 2014; Dlamini, 2014; Kamagi, 2017; Garcia & 

Weiss, 2019; Mremi, 2022). Many studies, including the current one, have 

identified the factors behind poor performance in mathematics and science 

subjects and, among others, poor competence of teachers, insufficient and 

inadequate teaching and learning facilities, and student negative attitudes 

towards science and mathematics (Kihwele, 2014; Michael, 2015; Cheung, 

2018; Mazana et al., 2020). The students’ perceptions and methods of 

teaching science and mathematics have led to many students’ dislike 

teaching careers (Saks et al., 2016). Studies have noted that mathematics is 

a crucial subject for understanding other science subjects such as 

engineering, computer science, and technology (Mazana et al., 2020). This 

suggests that if students are struggling to understand mathematics, then it is 

obvious that there is a struggle in studying the said subjects. Consequently, 

many of them fail their final examinations, leading to a low number of 

science and mathematics graduates in Tanzania (Mremi, 2022). For several 

decades, many governments, including Tanzania, have made some efforts 
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to minimize the shortage of science and mathematics teachers, but the 

problem still exists. The efforts include some policy-related reforms and 

education-related efforts such as funding the students who study science and 

mathematics at tertiary level, as well as school-related interventions like 

building science laboratories in each secondary school. For instance, in 

South Africa, two programmes, the Funza Lushaka Bursary Programme 

(FLBP) and the South African Mathematics and Teacher Intern Programme 

(SAMTIP) support the Science and Mathematics subjects. These two 

programmes have increased enrollment in Bachelor of Education and 

Postgraduate Education Courses (PGEC) in Science and Mathematics 

(Barrett et al., 2019). In Tanzania, some reforms and programmes include 

the establishment of School Mathematics Project (SMP), the School 

Science Project (SSP), and the Science Teacher Improvement Project 

(STIP) which aimed at improving science and mathematics teachers’ 

knowledge and skills. Some of these reforms underwent the trial stage but 

were never implemented; others were implemented but with poor 

achievements (Osaki, 2007). Despite the efforts, the shortage of Science and 

Mathematics teachers is still an area of concern in many African countries; 

the student's performance in science and mathematics has remained 

consistently poor (Ndalichako & Komba, 2014).  
 

According to Mnanka and Likwawa (2017), three essential components 

must be considered to increase the number of science students enrolled in 

secondary schools in Tanzania. These include appropriate science teaching 

strategies; professional and competent teachers; and availability of science 

educational materials, such as textbooks, laboratory equipment, as well as 

other necessary supplies of other curriculum materials. Studies suggest that 

there is a strong correlation between the number of science students enrolled 

in secondary schools and the availability of science teaching resources, such 

as laboratory equipment, science textbooks, and science teachers (Osaki, 

2007). Literature indicates that Science and Mathematics teachers are scarce 

in Tanzanian secondary schools. This is due to the fact that many students’ 

dislike entering a teaching career. Most students who choose to study 

science subjects tend to join other science-related careers, and not to teach. 

A study by Hizza, Komba and Jonathan (2012) reported that the four 
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selected schools in Moshi had more teachers in the social science subjects 

than the natural science subjects. This suggests that the government's efforts 

to raise the number of trained scientists in the country will hardly be 

achieved because science teachers are not sufficient in the country, 

particularly in secondary schools. The National Bureau of Statistics 

provided a study report on the topic, which showed that, for instance, the 

total number of primary and secondary school teachers in 2017 had 

decreased by 4.01 and 1.7 percent, respectively, by 2021 (Mremi, 2022). On 

the other hand, during that five-year period, the number of students 

attending primary and secondary schools increased dramatically by 19% 

and 52%, respectively (Anonymous, 2022). Also, the teacher-to-student 

ratio has increased significantly from the normal of 1/45 to 1/50 in 2017 and 

1/62 in 2021; this is continually rising, regardless the countless numbers of 

unemployed college graduates (who could be teachers) (Anonymous, 

2022). Arguably, this has great impact on science subjects. Thus, the current 

study investigated the shortage of science and mathematics teachers and its 

impacts in Tanzanian secondary schools.  

 

The main objective of this study was to examine perceived shortage of 

science and mathematics teachers and its impacts on secondary schools in 

Tanzania. Specifically, the study examined: 
 

1. Causes for the shortage of Science and Mathematics teachers in the 

selected schools in Tanzania 

2. The impacts of the shortage of Science and Mathematics teachers in 

Tanzania 

3. Relationship between the causes of the shortage of Science and 

Mathematics teachers and their impacts on Secondary Schools in 

Tanzania 
 

Methodology  

This study employed a mixed-method research approach. Pwani region – 

Tanzania (Kibaha and Bagamoyo districts) was involved in this study. The 

region was selected purposively based on the National Examination Council 

of Tanzania – NECTA performance. For more than five years, the region 

maintained its performance; it positioned itself among the top ten secondary 
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schools in the country (Said, 2018). A total of eight (8) secondary schools 

were selected. The Eight schools were tagged A-H for confidential and 

ethical reasons. The schools were randomly selected from the list of schools 

which were teaching science and mathematics subjects up to the Advanced 

level. The data were collected through questionnaires and interviews. A 

total of 98 students were involved in responding to the questionnaires while 

8 science teachers were involved in interviews. All ethical issues were taken 

into consideration including confidentiality, obtained consent, research 

permit, approval of the research tools, and avoidance of plagiarism. 

Interviews were used to collect qualitative data from selected science 

teachers, compiled, and analyzed using thematic analysis, which is a step-

by-step data analysis method for qualitative data (Maguire & Delahunt, 

2017; Clarke & Braun, 2013; Thomas & Harden, 2008; Attride-Stirling, 

2001). During thematic data analysis, the factors causing the shortage of 

science and mathematics teachers were obtained by putting together the 

main ideas into basic themes. Then, these were summarized into organized 

themes and later combined to form global themes, which are the main points 

in the data collected from the participants. The same steps were followed to 

analyze the data related to the impacts of the shortage of Science and 

Mathematics teachers in secondary schools. Quantitative data were 

analysed using frequency count and percentage.  

 

Results 

This section discusses the findings of this study. The discussion is divided 

into three sub-sections (themes) developed from the thematic analysis.  

 

Causes of the Shortage of Science and Mathematics Teachers in the 

Selected Schools 

Students’ responses about the causes of the shortage of science and 

mathematics teachers were more or less similar to the science teachers’ 

interview responses. Most of the students revealed that poor performance in 

Science and Mathematics is one of the factors leading to the shortage of 

science and mathematics teachers in secondary schools in Tanzania. Figure 

1 summarizes students’ responses to the causes of the shortage of science 

and mathematics teachers in secondary schools in Tanzania. 
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Figure 1: Causes of the Shortage of Science and Mathematics Teachers 

in Secondary Schools (98 students’ responses) 

 

Figure 1 revealed that the causes of the shortage of science and mathematics 

teachers are due to poor performance in Science and Mathematics subjects, 

few graduates in Science and Mathematics courses, inadequate teaching and 

learning facilities, Perceiving Science and Mathematics as hard subjects, 

and students studying science and mathematics join other careers 

eventually. All these and many others are responsible for the shortage of 

Science and Mathematics teachers in secondary schools. The current 

research discovered that students’ dislike the teaching career is one of the 

causes of the shortage of science and mathematics teachers. When the 

students explained why they studied science and mathematics, most of them 

indicated that they wanted to become doctors, engineers, pilots, computer 

scientists, or nurses; very few wanted to become teachers. For instance, 

teacher “B” specifically said: 

 

Most students are studying Economics, Geography, and 

Mathematics subjects because their ambition is to be teachers of 

economics and geography. 

Teacher ‘G’ responded: 

Otherwise, students would like to pursue science disciplines, 

including biology, chemistry, and physics, which will help pave the 

way to accomplish their ambition to become medical doctors. 
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Some of the students said that they did not like to become teachers because 

of the low salaries. Figure 1 summarizes the percentage frequency 

responses from the students about the causes for the shortage of science and 

mathematics teachers in the study area. Teacher ‘E’ commented that:  

 

“Most students are studying science and mathematics because they 

want to be gas and petroleum engineers and not teachers.” Teacher 

‘F’ said: “students have passion to study science and mathematics 

because they want to become medical laboratory technician.”  

 

The Impacts of the Shortage of Science and Mathematics Teachers 

When participants were responding to the questions on the impacts of the 

shortage of science and mathematics teachers in secondary schools, they 

mentioned low performance in science and mathematics subjects. Also, 

they mentioned students avoiding entering teaching careers; high teacher-

student ratio; students looking for assistance from outside the school; high 

teaching load; unfinished syllabi; and low students’ interest in studying 

science and mathematics subjects. Results of the data about the impacts of 

the shortage of science and mathematics teachers are summarized in figure 

2. The major impacts found in the current research included low 

performances in science and mathematics subjects. With the shortage of 

science and mathematics teachers, teaching and learning become ineffective 

leading to low performance in the same subjects. The research revealed that 

the shortage of science and mathematics teachers had an impact on students 

who were studying science and mathematics and were interested in science-

related careers and mathematics-related careers. These careers include 

mechanical engineering, electrical engineering, gas and petroleum 

engineering, pilots, doctors, and others healthy related careers such as 

dentists, nursing, doctor of medicine, and pharmacy, just to mention a few. 

Some of them revealed that they were studying science and mathematics 

because they have a passion for those subjects. They viewed a teaching 

profession as a low-paying job when compared to other science-related 

careers such as engineering, medical doctor, and a pilot just to mention a 

few. Teacher “A” noted that: 
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Students are studying science subjects because they want to become 

pilot as prestigious job that can pay them better than other careers. 

They struggle to pass course combination to ensure they go for the 

career. 
 

The current study revealed that among the impacts of the shortage of science 

and mathematics teachers include high teaching load and high teacher-

student ratio as indicated in figure 2. The current research study discovers 

that when science and mathematics teachers are scarce then there is high 

teachers’ workload and syllabi remain unfinished resulting in lower 

performance. The trend moves on and on until the education stakeholders 

find a proper intervention. These impacts then cause the shortage of science 

and mathematics teachers. Students who like to study science and 

mathematics subjects in the future end up looking for substitute teachers 

outside the school, especially during the school holidays. These students 

might end up with unqualified teachers who have no teaching skills and thus 

affect their learning trend. In the end, the students fail their studies and 

create more low students’ interest in studying and teaching science and 

mathematics subjects.  

 

 

Figure 2: Impacts of the Shortage of Science and Mathematics 

Teachers in Secondary Schools in Tanzania (98 students 

frequency percentage) 

Therefore, the factors that cause the shortage of science and mathematics 

subjects are almost the same as the impacts of the shortage. For instance, 

poor performance is a factor that causes the shortage of science and 

mathematics teachers and at the same time impacts science and mathematics 
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teachers. If the students are not performing well, it means we will not have 

sufficient teachers who will continue teaching science and mathematics 

subjects in future. Thus, there will be more poor performance in science and 

mathematics subjects, which is an impact of the shortage of the same.  

 

Relationship between the Factors causing the Shortage of Science and 

Mathematics Teachers and their Impacts on Secondary Schools in 

Tanzania 

The trend of phobia for science and mathematics continues in the country 

and it creates a circle whereby the factors causing the shortage of teachers 

will also appear to create direct impacts on Secondary Schools in Tanzania. The 

current research revealed that the trend of the factors causing the shortage 

of science and mathematics teachers and their impacts on secondary schools 

build the cyclic relationship between them. This relationship between the 

factors causing the shortage of science and mathematics teachers and their 

impacts is summarized in figure 3. Whenever there are a few graduates in 

science and mathematics subjects, many of them enter other science-related 

or mathematics-related careers, very few join the teaching career. If teachers 

are few, then they become scarce in secondary schools, and the trend 

intensifies the problem of the shortage of science and mathematics teachers. 

Thus, students will perform low if there is no strong intervention.  
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Figure 3: The Cyclic Relationship between the Factors causing the 

Shortage of Science and Mathematics Teachers and their 

Impacts on Secondary Schools in Tanzania 

 
 

Discussion 

The findings of the current study imply that, apart from several efforts that 

were undertaken to address the shortage of science and mathematics 

teachers in secondary schools in Tanzania, there is still a lot to be done to 

get away from the problem. This is not a task that can be resolved by a single 

individual, but by all stakeholders in education including students, parents, 

teachers, school management, and the government, should work together. 

The cyclic relationship between the factors causing the shortage of science 

and mathematics teachers and their impacts on secondary schools in 

Tanzania should be disconnected. The findings of the current study are in 

connection with Mazana, Montero, and Casmir’s (2020) study, who 

suggested that poor performance in science and mathematics subjects in 

secondary schools causes a few graduates in science and mathematics at 

higher or tertiary levels of education. It is argued that poor performance in 

secondary schools increases the shortage of science and mathematics 

graduates and it is the cause of the decline of graduates. As it is in the current 

study, Mazana, Montero, and Casmir suggest that among these few science 

and mathematics graduates, upon completion of their studies, many of them 

join other science and/or mathematics-related careers; only a few enter 

teaching career. The findings indicate that some students lose interest and 
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avoid studying science and mathematics subjects. These factors are related 

to the issue of poor performance, as suggested by Projest (2013). When 

there is poor performance, the students tend to lose interest in studying the 

subjects and avoid the subjects because of the feeling that they will not 

achieve their goals in the end. There are few graduates in science and 

mathematics subjects, which affects teaching, especially if these few 

graduates join other careers. Arguably, this contributes to the shortage of 

teachers. When students lose interest, they tend to dislike the subjects, and 

if they continue studying them, they fail at the end (Cheung, 2018). To avoid 

failing in the end, the current study suggest that such students tend to avoid 

studying science and mathematics subjects, while some decide to look for 

assistance from outside the school. It is clear in this study that students’ 

avoidance to teaching career contributes to the shortage of science and 

mathematics teachers. If students avoid teaching career and, at the same 

time, very few are graduating in science and mathematics, it is obvious that 

the shortage of science and mathematics teachers in secondary schools 

intensifies.  

 

This argument is in connection with Ndalichako and Komba (2014), Projest 

(2013) and Dlamini (2014). It is argued in the current study that the shortage 

of science and mathematics teachers in secondary schools and their impacts 

are maintained by the cyclic relationships between factors and the impacts 

of the shortage of science and mathematics teachers. This suggests the 

factors that cause the shortage of science and mathematics teachers create 

some impacts on students and schools; these impacts, in turn, become the 

cause of the shortage. This cyclic relationship embraces the problem at 

every stage in the education system for decades (Mremi, 2022). The factors 

that are causing the shortage of science and mathematics teachers and the 

impacts that have shown a cyclic relationship have serious effects on the 

country’s science and mathematics subjects and further affect the economic 

and technological growth. They result in a low number of scientists in the 

country, thus Tanzania’s growth in science and technology is also affected 

(Mremi, 2022). The shortage of science and mathematics teachers causes 

and sustains low performance in those subjects. The low performance 

causes other factors such as a low number of graduates in science and 
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mathematics as well as the low number of graduates who are interested in 

teaching career. Thus, the cyclic relationship between the factors for the 

shortage of science and mathematics teachers and their impacts remains 

unsolved and affects secondary school, as well as the tertiary levels.  

 

Conclusion  

Based on the findings and discussion, this study concludes that:  

1. Poor performance in science and mathematics subjects, students' 

avoidance of science and mathematics subjects, and the shortage of 

graduate students in science and mathematics contribute to the shortage 

of science and mathematics teachers.  

2. A high teacher-student ratio, uncompleted syllabi, a high teaching load, 

low interest in studying science and mathematics, students seeking 

outside help, and students’ pursuit of other science and mathematics-

related careers are some of the consequences of a shortage of science 

and mathematics teachers. 

3. There is relationship between the factors causing the shortage of science 

and mathematics teachers and their impacts on secondary schools in 

Tanzania. The trend of the factors causing the shortage of science and 

mathematics teachers and their impacts on secondary schools build the 

cyclic relationship between them.  

 

Recommendations  

Based on the current research findings, the researcher recommends that: 

1. The school management, education officers, and the government, 

through its relevant ministries, should understand the cyclic relationship 

between the factors causing the shortage of science and mathematics 

teachers and their impacts so as to address the shortage of science and 

mathematics teachers. 

2. Stakeholders should first motivate students to like science, mathematics, 

and teaching careers and ensure that they emphasize positive students’ 

attitudes towards science and mathematics subjects. 

3. The school management should be responsible for resolving the school-

based factors such as inadequate teaching and learning faculties, lack of 

qualified teachers, insufficient textbooks, libraries, and housing 

facilities for teachers.  
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