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Introduction 
Although there is considerable talk among policy makers about the 
need for cost effectiveness analysis in education, there is only limited 
evidence that it is applied (Ashdown and Rossi, 2002). While education 
is considered the key to economic success, and investments in 
education by national governments as well as international agencies 
are growing, most educational investments continue to be made on the 
basis of untested or partially tested assumptions about the cost 
effectiveness of particular interventions (Ashdown and Rossi, 2002).   

According to Woodhall (2004) cost-effectiveness analysis 
consists of three steps. First, the cost of the alternatives must be 
carefully measured; secondly, the outcomes or educational 
effectiveness of the alternatives must be measured, e.g. a standardized 
test scores of students in each school; and finally, cost and effective 
measures are combined to calculate cost effectiveness ratio, by dividing 
the cost by effectiveness to show for example the school that produces 
the greatest improvement for a given cost.  
 
 Origin of Cost Effectiveness Analysis  
 Cost-effectiveness analysis compares the output achieved by 
combination of various inputs, which can allow policy makers to 
identify the lowest cost of achieving a desired level of output that can 
be achieved for a given cost (Psacharopoulos and Woodhall, 1985).  For 
both government and individuals, the choice between different ways of 
investing resources rests to a great extent on evaluation of both costs 
and benefits associated with the investment. Cost Effectiveness 
Analysis assumes that the profitability of education can be increased by 
either increasing the output or decreasing the cost of education 
therefore it is an efficiency measure in education (Woodhall, 2004). 
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The Cost-Effectiveness Analysis was developed in the 1950s by the 
United States Department of Defense as a device for adjudicating 
among the demands of the various branches for the armed services for 
increasingly costly weapons systems with different levels of 
performance and overlapping missions (Hitch and McKean, 1960). 
Gradually, the tools of cost effectiveness analysis made their way from 
the Pentagon to other government agencies, with the United States of 
America (USA) President Lyndon Johnson’s, requirement that all 
budgetary requests be supported by a programmed, planned, and 
budgeting system that tied mission and goals to cost (Levin, 2001).             

By the 1960s, it had become widely used as a tool for analyzing 
the efficiency of alternative government programs outside of the 
military, although its applications to educational decisions have been 
much slower to develop (Levin, 1995). A particularly strong expansion 
of cost effectiveness analysis is found in evaluating health services 
(Drummond, O’Brien, Stoddart, and Torance, 1977; Gold, Siegel, 
Russell, and Weinstein, 1996). The World Bank undertook a massive 
and comprehensive study to guide resource allocation for twenty-four 
categories of health interventions for disease control in developing 
countries by using a cost effectiveness framework (Jamison, Mosley, 
Measham, and Bobadilla, 1993). Indeed, in the early 1990s, the use of 
the tool in considering educational resource allocation was restricted 
largely to the United States and had not emerged as a decision 
approach to resource allocation in other countries (Levin, 1995). 

In early 1970s, it was obvious that the use of cost effectiveness 
analysis to judge educational interventions was not of much interest to 
economists (Levin, 2002). The field of economics of education was 
derived from human capital theory and was devoted primarily to the 
estimation of rates of return to educational investments rather than 
efficiency in institutional resource allocation by level of education 
(Levin and Mc Ewan, 2000). Even today,  rate of return analysis is far 
more prominent than cost effectiveness research in the field of 
education (Levin, 2002). Educational evaluators were preoccupied with 
educational effectiveness regardless of the cost implications. It seemed 
that a major priority should be the integration of costs with 
effectiveness measures to rank alternatives to their efficiency in 
resource use (Levin, 2002).  
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Studies on Cost Effectiveness Analysis 
A cost- effectiveness analysis study by Coady and Parker (2002) in 
Mexico compared the cost-effectiveness of subsidizing investment in 
education to the poor, i.e. bringing the poor to the education system 
and the extensive expansion of the education system, i.e. bringing 
education to the poor, in increasing the enrolment of secondary 
students. Using double difference regression estimators on data 
collected before and after the programs for randomly selected control 
and treated households, the study found out that it was more cost-
effective to subsidize secondary education than extensive expansion of 
secondary schools. 

Another cost effectiveness study in Mexico involved 
Telesecundaria Educational Television Program (TETP). The program 
was initiated in 1968 to allow schools in remote rural areas to deliver 
secondary school curriculum identical to that of convectional schooling 
(Fugieredo, and Anzolane, 2003). TETP was also meant to encourage 
students to play an active role in improving the quality of life of their 
communities by tackling issues such as hygiene, pollution, water 
accessibility and human rights (Calderon, 1998). While the per pupil 
costs in TETP and traditional secondary schools are similar, the 
program is an important way of providing remote rural areas in Mexico 
with access to high quality education in a cost effective way (De Moura 
Castro, 1998). TETP students have higher promotion rates and lower 
dropout rates than conventional secondary schools, and their results 
on achievement tests are comparable (Calderoni, 1998). 

A study by Quinn, Mondfrans and Worthen (1984) examined 
the cost-effectiveness of two different Mathematics curriculum in 
secondary schools in America. One approach was based upon a 
traditional textbook application. The other was a locally developed 
curriculum that emphasized highly individualized instruction with 
special method of teaching mathematics. The latter curriculum was 
more effective, but was also 50% more expensive than the traditional 
one (Quinn et al, 1984). The educators found out that even though the 
locally developed curriculum was more effective, it was less cost-
effective due to its high cost. 

In 1974, in an effort to meet growing demand for secondary 
schooling, South Korean government established Air Correspondence 
High School (ACHS), a distance education program leading to the same 
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examination taken by regular high school students (Figueredo and 
Azolane, 2003). Students’ fees, rather than government funding, 
covered most of the programs’ costs. According to Figueredo and 
Anzolane (2003), the academic achievement in ACHS was about 12% 
lower than that of regular high school students, but this was achieved 
at one- fifth of the cost per graduate of regular high school, making the 
program highly cost-effective. One important factor in the success of 
the program is that its curriculum is the same as that of the regular 
high school. 

In 1989, the government of India established the National Open 
School (NOS) in order to extend secondary education to students 
without access to traditional secondary education (Anzalone, 1995). 
The primary mediums of learning in NOS are self instructional guides 
and supplementary audio and video programs available through study 
centres. The NOS has been particularly successful in reaching 
disadvantaged groups such as girls, members of the secluded castes 
and tribes, and handicapped persons. After enrolling, the students 
have five instead of four years to complete their course of study, 
allowing them ample time to study at their own pace without having to 
give up their jobs thus reducing opportunity cost of education 
(Figueredo and Anzolane, 2003). Since NOS generates 92% of its 
recurring cost through student fees, it offers students from 
disadvantaged groups special concessions thus becoming more cost 
effective in providing secondary education than traditional secondary 
schools. 

A study by Tatto (1991) of teacher training in Sri Lanka 
compared the cost-effectiveness of training in colleges of education 
and in teacher’s colleges as well as through distance education. 
Teacher performance and pupil achievement were used as a measure 
of effectiveness. Teachers who received distance education were 
almost as effective as those trained in colleges, but the costs of their 
training was a small fraction of the cost of institutional training. In a 
country that has shortage of teachers, it appears that expansion of 
distance education was most cost- effective. 

In 1979, the Open Junior Secondary School (OJSS) was 
established in Indonesia to extend educational opportunities to 
secondary school age children who were not served by regular 
education system (Figueredo and Anzolane, 2003). The main mediums 
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of study of the OJSS are the printed guides supported by radio and TV 
programs, audiocassettes or video programs. In 1999, there were 
376,620 OJSS students in 3,773 locations throughout Indonesia, and 
about 95% of the students passed the national final examinations 
making the program to be highly successful and very cost-effective way 
of providing secondary education (Indonesian Ministry of Education 
and Culture, 1998). But the OJSS program has some drawbacks due to 
difficulties in recruiting enough writers capable of developing high 
quality learning materials (Figueredo and Anzolane, 2003)  

To increase the access to secondary schooling in Malawi, there 
was a rapid expansion of Malawi College of Distance Education (MCDE) 
and their Distance Education Centers (DECs) (Samarrai and Zaman, 
2002). Government funding in DECs was limited to paying of teachers’ 
salaries which resulted in lower unit cost compared to Convectional 
Secondary Schools (CSS). According to the Ministry of Education in 
Malawi (1997) in 1997, 36% of CSS students passed Malawi School 
Certificate compared to only 8% of DEC students. Even though the 
passing rate for DEC students was much lower compared to CSS 
students due to their lower unit cost, the DECs were more cost-
effective compared to CSS (Samarrai and Zaman, 2002). 

Another cost-effective study in Uganda by Jacob, Holsinger and 
Mugumu (2002) between private and government sponsored 
secondary schools found out that private secondary schools were 
more cost-effective. This was because the per pupil spending in both 
government and private schools were almost similar, whereas the 
student achievement was much better in private schools. The 
researchers also noted that there was more efficient use of funds in 
private schools than in government sponsored schools.  
 

Example of Cost Effectiveness Study 
 
Cost Effectiveness Analysis of Boarding and Day Secondary Students 
The most common measure of cost effectiveness is the cost 
effectiveness ratio, namely the cost of an alternative divided by its 
effectiveness. When this is done for each alternative, it is possible to 
see which of the alternatives yields the best outcomes for a given cost 
(Levin, 1995). In principle, the alternative with the lowest cost per 
achievement gain will be the most desirable. 
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Direct Social Cost of Secondary Education 
Direct social cost of education is the total amount of money society 
devotes to education. This includes the cost of teachers, books, 
heating, lighting and both the direct and the indirect private cost of 
education. The direct social cost were mainly sourced from CDF funds, 
income generating activities, Old Students’ Association, bursaries and 
laboratory equipment from ministry of education . 
As can be seen in Table 1, the total private and direct social cost of 
educating a student in secondary school was  68,327/-. The average 
cost of educating a day student was 62,193/- and that of a boarding 
student was 74,140/-. 
 
Table 1: Total Cost in Shillings of Educating a Secondary Student per 
Year 

Student  Cost  

Day  
Boarding 
Girls Day 
Boys Day  
Girls Boarding  
Boys Boarding  
Girls  
Boys  

62,913 
74,140 
64,517 
62,519 
72,559 
72,538 
68,538 
67,770 

Average  68,187 

 
Indirect social costs include the value of teachers’ time, and the value 
of the buildings, capital equipment, land which could have been put to 
other uses. Since the research was conducted in schools with both day 
and boarding student, the indirect social cost was the same for both 
day and boarding students. 
 
 Performance of Secondary Students 
In calculating the performance of the students, the researcher assigned 
the number 12 to a student who obtained an average of an A in the 
examination, A- was assigned 11 and so forth until E, which was 
assigned 1. 
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Key      A = 12                A- = 11            B+ = 10       B = 9       B- = 8          
               C+ = 7                C = 6                C- = 5         D+ = 4    D = 3 
             D- = 2                 E = 1 
  
 Table 2: The Average Performance of the Students in 2007 Kenya 
Certificate of Secondary Education 
 

Student  Performance  

Day  
Boarding 
Girls Day 
Boys Day  
Girls Boarding  
Boys Boarding  
Girls  
Boys  

8.12 
7.41 
7.46 
8.41 
7.07 
7.87 
7.27 
8.01 

Average  7.68 

  
Source; Kenya National Examination Council, 2007 
As can be seen in Table 2, the day students performed better than the 
boarding students with a mean average of 8.12 compared to the 
boarders with a mean of 7.41. The finding shows that when provided 
with the same educational inputs, day students can actually perform 
better than boarders.  

As shown in Table 7, the boys performed better than the girls 
with a mean of 8.01, compared to the girls, mean of 7.27. The best 
performance was registered by boys in day section at an average of 
8.41 while the worst performer was the girls in the boarding section at 
an average of 7.07. This difference in performance between the girls 
and the boys was about 11.2%. 
 
Calculating Cost Effectiveness. 
Cost effectiveness ratio is calculated by dividing the total cost of 
educating a form four student per year by performance. The average 
CER, as shown in Table 3 was 8,897/-, meaning that to improve 
performance of a student by one point required 8,897/-. 
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Table 3: Cost in Shillings, Performance and Cost Effectiveness Ratio of 
Boarding and Day Student 

Student  Cost  Performance  CER 

Day  
Boarding 
Girls Day  
Boys Day  
Girls Boarding  
Boys Boarding  
Girls  
Boys  

62,913 
74,140 
64,517 
62,519 
72,559 
72,538 
68,538 
67,770 

8.12 
7.41 
7.46 
8.41 
7.07 
7.87 
7.27 
8.01 

  7,748 
10,005 
  8,648 
  7,434 
10,263 
  9,217 
  9,428 
  8,461 

Average  88,327 7,68   8,897 

 
As shown in Table 3, the CER for day and boarding student was 7,748/- 
and 10,005/- respectively. This shows that it costs the society 7,748/- to 
improve the performance of a day student by one point compared to 
10,005/- required by a boarder for the same improvement. 

As shown in Table 3, it is more cost-effective to educate a boy 
at 8,461/-, compared to 9,428/- for the girls required to improve the 
performance in KCSE by one point. The most cost-effective way of 
providing secondary education had a CER of Ksh 7,434 for the boys who 
were day students as shown in Table 3. 

Cost effectiveness is an efficiency measure. The CER is an 
efficiency ratio for comparing two systems on the basis of a specific 
cost effectiveness measure (Levin, 1983). Efficiency Ratio can be 
calculated using the following formula; 

 
Efficiency Ratio (ER) = CER of day student 
                                        CER of boarding student 

 
If the Efficiency Ratio = 1 then both systems are equally 
efficient. 
If the Efficiency Ratio > 1 then day student is less efficient. 
If the Efficiency Ratio < 1 then day student is more efficient. 
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From Table 3, the ER=7748/ 10,005 = 0.774. 
Since this figure is less than 1, educating a student in a day school is a 
more efficient way of using resources than educating a student in a 
boarding school. 
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