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ABSTRACT

The unit cost of secondary education has continued to increase steadily and especially the direct and indirect cost while outcomes are repeatedly unsatisfactory indicating inefficiency. The consequence of this would be that students in Siaya district lose hope and parents who have clearest interest in a high level of their children’s performance become disoriented with secondary schooling. The study showed that contingency, L.T&T, R.M.I and Teacher variable were not significant determinant of academic performance in the district. Variable such as bursary, activity, medical, E.W.C, Tuition, were significant predictor of performance. Variable such as Boarding fees, workers salaries, PTA, MOCK though necessary could be eliminated without much effect on performance. Though some variables appeared not to be significant predictors of performance, they are valuable for smooth operation and for school to acquire finances.
Key Terms

Unit Cost - the ratio of expenditure per academic year and total number of student enrolled.

Academic Performance index – Is the mean score per school in KCSE.
Impact - the effectiveness/ indicators/results/manifestation of the intended study
Efficiency
.

Introduction
The provision of good quality secondary education is a critical tool in generating the opportunities and benefits of social and economic development. Students and family background effect on academic performance are responsible in cross country analysis. Coleman et al (2000) investigated the lack of availability of equal educational opportunities for individuals from low-income and minority groups and reported that “20 percent of achievement of negroes in the south is associated with particular schools they go to compared to only 10 percent of the achievement of whites in the south’’.  Specifically, Coleman stated that what school a child attended mattered and mattered significantly.

Furthermore, teacher quality seems to deeply affect achievement of most disadvantaged students (Coleman et al, 2000). Jencks et al, (2000) found that “cumulative impact of school quality alters the average student’s educational attainment less than half a year [and that] attending the right school may…....make an enormous difference to particular students”. However, one interesting paradox is that the kind of school that might be most effective for one student may not be so for another student (Jencks et al, 2000). 

Gupta and Verhoeven (2001) employ the input-oriented approach to access the efficiency of government spending on education in 37 African countries in 1984- 1995. Using several output indicators for education, they construct efficiency frontiers for each indicator and for each of the time periods they considered. That is, they used a single input and single output for each time period. They find that, on average, African countries are inefficient in providing education services relative to both Asian and the western hemisphere countries. The authors report a negative relationship between the input efficiency score and the level of public spending, which leads them to conclude that higher education attainment requires efficiency improvement more than increased budgetary allocations.

The central question confronting educators in every society is how to provide quality secondary education when unit cost has continued to rise and resources are scarce. In recent years, stakeholders in education in both industrialized and developing countries increasingly demand effective secondary schooling for their disadvantaged youth (Watkins, Watt & Buston, 2001). Yet providing quality and effective secondary education at lower unit cost is an overwhelming challenge to most governments, particularly those in developing countries (Atcharena &Hite, 2001). Students in many developing countries frequently go through their secondary education system without actually learning valuable basic skills that are crucial for their future survival (Cohen, Raudenbush & Ball, 2003). The main purpose of this study was to examine components of unit cost and their relationship with academic performance index and hence determine their level of significance and impact.
Research Methodology
This study adopted descriptive (survey) and causal-comparative (ex-post facto) designs. Descriptive (survey) research describe systematically the facts and characteristics of a given population or area of interest, factually and accurately. Causal comparative research design is “ex-post facto” in nature, which means the data is collected after all the events of interest have occurred. The investigator then takes one or more effects (dependent variable) and examines the data by going back through time, seeking out causes, relationships, and their meanings. The study was carried out in Siaya district. 
Theoretical Framework

 The theoretical framework guiding this study has been derived from Growth Accounting Approach developed by Denison (1962). Growth Accounting is based on the concept of an Aggregate Production Function, which links Output (Y)  to the Input of Physical Capital (K) and Labour (L) that is, Y=F(K,L). The relationship between inputs and outputs in education is sometimes called the education production function. 

In education, we have overall costs and composite cost. In order to establish the link between the overall cost and composite cost in education, the theory has established the following criteria:

E =TS +NTS+PM+SS-------------------------------------------------------------------eq(i) 

Where; E is the total expenditure on a level or type of education. TS is teachers’ salary. PM is spending on pedagogical materials and SS is the spending (in money and kind) on students support and welfare. Dividing both sides of eq(i) by the number of students enrolled (N) gives the overall unit cost (U.C) on the left side and  the unit cost of each contributing factors on the right hand as in eq(ii).

E/N =U.C=TS/N+NTS/N +PM/N +SS/N------------------------------------------eq(ii)

Thus  eq(ii) can further be expressed as : U.C= ts +nts+pm+ss----------------eq(iii)

Where the lower case letters, indicate unit rather than total cost of the factor input.

Suppose the education production function takes the form: 

Y=F (G,H,S,P,K)-----------------------------------------------------------------------eq(iv)

Where Y is output, G is government initiative, S is student characteristics, and P is private sector initiative while K is efficiency parameter in the process. Suppose also that the initiative is in terms of expenditure in the secondary education sector and output in terms of performance in K.C.S.E. Then holding other factors constant: P=F (E,S,K)------------------.---------------------eq(v)

Where P is performance, E is overall expenditure, and S the student’s characteristic while K is the efficiency parameter. Dividing both sides by total number of students, then:

P/N=F (E,S,K)/N and PI=F(U.C)---------------------------------------------------eq(vi)

Where PI is the performance index and U.C is the unit cost. But U.C is subject to  eq(iii), and therefore;  PI=F(ts,nts,pms,ss)----------------------------------------eq(vii).

Thus, through the production function framework, the inputs into the education can be linked to the output from it. Since the analytical quantitative technique that will be used in this study is multiple regression analysis, it is necessary to write the identified input measure in linear form. Thus, suppose that;

X1 = Teachers’ salaries

X2 = non teachers’ salaries

X3 =components of pedagogical materials 

X4 = bursaries, scholarships

X5 = in kind components for food, boarding and transport, activity, medical, etc.

Then;

P = a +bX1 + cX2 + dX3 + fX4 + gX5 +….Xn+ e 

Where a, b, c, d, ---------------------------, n. are constants which are parametrically or exogenously determined, X1, X2, X4,---------------- Xn are variables in the system while “e” is a factor within the system that is subject to errors or come into the system in the process of regression.

Research findings
Actual Fees Paid by Households in Siaya District

Table 1 shows various vote heads facing each student in secondary school. The vote heads are in fact unit cost facing individual students in secondary school which they must pay in order to gain secondary education.

Table 4.2.8: Fees Paid in Siaya District (in Ksh.)

	Items
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	Board
	8200
	8500
	8900
	9000
	9200
	9500
	10500
	11600
	12500
	13400
	14500

	Tuition
	2700
	2700
	2700
	2700
	3000
	3000
	3600
	3600
	3600
	3650
	3650

	P.E
	2400
	2400
	2700
	2700
	3000
	3200
	3300
	3500
	3600
	4000
	4565

	R.M.I
	500
	500
	500
	500
	500
	500
	500
	500
	500
	800
	800

	Activity
	500
	500
	500
	500
	800
	800
	800
	800
	800
	900
	900

	Medical
	200
	200
	200
	200
	200
	200
	200
	200
	400
	400
	400

	L.T&T
	600
	600
	600
	675
	675
	675
	800
	800
	1000
	1000
	1000

	E.W.C
	600
	600
	600
	600
	600
	600
	600
	800
	800
	800
	800

	Conti.
	400
	450
	450
	450
	450
	500
	600
	600
	600
	900
	900

	PTA
	2000
	2000
	2000
	2000
	2000
	2000
	2000
	2000
	2000
	2000
	2000

	Dev.
	3000
	3000
	3000
	3000
	3000
	3000
	3000
	3000
	3000
	3000
	3000

	Lunch
	1500
	1500
	1500
	1500
	1500
	1500
	1500
	1500
	1500
	1500
	1500

	Caution*
	500
	500
	500
	500
	500
	500
	500
	500
	500
	500
	500

	Mock*
	1000
	1000
	1000
	1000
	1000
	1000
	1000
	1000
	1000
	1000
	1000

	Smasse
	-
	-
	-
	-
	-
	-
	200
	200
	200
	200
	200

	KNEC*
	3700
	3700
	3700
	3700
	3700
	3700
	3700
	3700
	3700
	3700
	3700


Source: Authors’ Derivation

*caution money – only form one and new students

*mock – only form 4 students

*KNEC – only form 4 students

From Table 1, boarding cost has been increasing from Ksh.6,000 in 1997 to Ksh.13,100 in 2007.The tuition fee was Ksh. 2,700 in 1997 and  by 2007 it increased to  Ksh.3,650. Personal emolument (PE) increased from Ksh.2,400 in 1997 toKsh.4,565 in 2007. In between it increased with changes being noted in various years. Repair, Maintenance and Improvement was Ksh.500 in 1997 and it remained constant in the period between 1997 to 2005. Between 2006 and 2007 it rose  Ksh. 800. Activity fee rose from Ksh. 500 in 1997 to Ksh. Ksh.800  from 2001 to 2005. It remained Ksh. 800 between 2006 and 2007.  Medical fee remained fairly constant at Ksh.200 from 1997 to 2004. It rose to Ksh.400 between 2005 and 2007. Local transport and traveling experienced increases from Ksh.600 in 1997 to Ksh.800 in 2003 before increasing to  Ksh.1000 between 2005 and 2007. 

Electricity, Water and conservancy also remained fairly constant at Ksh.600 between 1997 to 2003 before rising to Ksh.800 between  2004 to 2007. Contingency experienced an upward trend from Ksh.400 in 1997 to various increases reaching Ksh.900 in 2007. PTA fees  remained constant at Ksh.2,000 from 1997 to  2007. Mock exam fees remained constant most of the year at Ksh.1000. Most day schools charged lunch program at Ksh. 1,500 per year, development fee at  Ksh. 3,000 per student per year. New student were charged caution money amounting to Ksh. 500 per year while form fours were charged examination fees to the tune of Ksh. 3,700 per candidates.

Trend of Academic Performance Index

The trend of academic performance in the district can inform the education stakeholders whether resources being injected in secondary education are yielding much needed results. Table 2 show the mean performance index from 1997 to 2007 in  Siaya District. 

Table 2: Mean performance index, Siaya District

	
year
	entry
	A
	A-
	B+
	B
	B-
	C+
	C
	C-
	D+
	D
	D-
	E
	X
	Y
	INDEX

	
1997
	3276
	1
	32
	87
	173
	315
	411
	560
	548
	541
	353
	123
	4
	32
	2
	5.574

	
1998
	3638
	4
	33
	81
	192
	339
	479
	625
	669
	639
	422
	134
	3
	18
	0
	5.581

	
1999
	2404
	0
	15
	46
	99
	199
	305
	376
	485
	425
	326
	106
	2
	20
	0
	4.6801

	
2000
	2675
	0
	29
	79
	155
	271
	374
	490
	510
	431
	271
	61
	0
	14
	0
	5.4986

	
2001
	2739
	7
	30
	88
	137
	241
	350
	476
	525
	453
	320
	97
	4
	11
	0
	5.4605

	
2002
	2604
	1
	34
	67
	143
	245
	337
	400
	454
	449
	330
	156
	11
	8
	2
	4.1993

	
2003
	2742
	1
	62
	100
	158
	274
	448
	420
	458
	495
	318
	84
	4
	15
	0
	5.1918

	
2004
	2839
	2
	32
	115
	174
	330
	405
	445
	493
	486
	262
	80
	2
	10
	0
	5.8719

	
2005
	3301
	8
	61
	143
	239
	336
	457
	586
	540
	465
	317
	119
	4
	13
	7
	5.9548

	
2006
	3095
	10
	86
	142
	203
	330
	435
	469
	498
	449
	302
	123
	7
	14
	0
	5.9685

	
2007
	3489
	5
	50
	149
	287
	411
	479
	484
	498
	522
	381
	132
	8
	22
	5
	5.92


Source: Authors’ Derivation.

The table shows that the mean performance index dropped in 1999 to 4.680 from 5.581 in 1998. The performance also dropped to 4.199 in 2002 an all time low  from 5.460 in 2001. The district posted best mean of 5.968 in 2006.
 Results of Regression Analysis.

A regression statistical technique was used to fit the regression equation derived from the input – output model (eq.viii). Multiple regression equation was used to evaluate the relationship of the independent variable (teachers’ salaries, non- teacher salaries, bursaries, contingencies, activities, E.W & C, medical, parents, teachers associations, R.M.I, tuition, and L.T & T) to the dependent variable (Performance Index). In the regression model, a linear assumption was made on all the variables. Table 1 shows the coefficients in the regression model and the t – statistic for each variable. In equation form Table 3 becomes:

P1═25.414 + 8.559X1 + 1.708 X2 – 6.70X3 –1.26X4 – 5.70X5 +1.943X6 +1.334X7 + 1.035X8 – 9.43X9 

The variables Activity fee had a positive coefficient. The activity fee is supposed to be spent on transport and accommodation for students taking part in extra – curricular activities outside the school up to national level. In 1997, it attracted Ksh.500. This rose to Ksh. 900 in 2007. The coefficient indicates that an increase of activity fee by one percent would improve performance by 8.559 units. The implication is that if activity fee  is properly channeled to student’s activities such as field trips, reconnaissance, games, outdoor activities, then there is a good chance of improved performance per student. The increase in activity fee may be viewed positively by parents who in most cases would not object at its increase and will always pay whenever they are asked to contribute money for the field trips. Annual sports, music and drama festivals reflects that most students are optimistic and parents are often happy with the news that a school or students have performed well and have reached national level.

Table 3: Model Summary

	Model
	R
	R square
	Adjusted  R

	2
	0.995
	0.991
	0.906


	Variable
	B Coefficient
	t- statistic

	Constant
	25.414
	6.122

	X1  activity
	8.559E.03
	5.370

	X2 bursary
	1.708 E.02
	4.696

	X3 contingency
	-6.70 E.03
	-1.876

	X4 E.W.C
	-1.26 E.02
	-3.411

	X5 L.T& T
	-5.70 E.03
	-2.644

	X6 Medical
	1.943 E.02
	4.297

	X7 R.M.I
	1.334E.02
	2.607

	X8 Teachers’ Salary
	1.035 E.04
	1.303

	X9 Tuition
	-9.43 E.03
	-5.277


Bursary funds had a positive coefficient of 1.70. An increase in bursary allocation per student  would mean more students with fee problem would be retained in the school system and therefore teaching and learning problem would be solved or it would improve drastically. Therefore the government should allocate more bursaries per student for this would lead to higher retention and better performance. The system of awarding bursary should be streamlined so that only the needy and most vulnerable students are catered for.

The variable contingency had a negative coefficient of 6.70. Contingency refers to the cost associated with events in the school. This includes purchase of stationary, internet services, bank charges, annual general meetings and prize giving days. In 1997, schools charged Ksh. 400  per student and this increased to Ksh.900 in 2007. Currently, contingency costs are referred to as administrative cost as per ministerial circular No. MoE /G1/9 of 2009(MoE, 2009a). The implication of negative coefficient is that an increase in contingency cost per student by one unit can lower performance by 6.7 units. Contingency fee per student should be kept at a lower level for any increase is viewed negatively by parents. These are institutions generated charges which should not fall on students. The best approach would be to try to lower the cost considerably.

The variable Electricity, Water and Conservancy had a negative coefficient of 1.26. The implication was that an increase in E.W.C would reduce performance index by 1.36 units. This may be true because most districts secondary schools have no electricity and yet charge electricity. Water tanks are used for water storage instead of piped water which in most cases is unavailable. Very little conservation is being undertaken in the schools. Therefore any increase in the cost of E.W.C should be treated with caution. Though the government treats all secondary schools equally, schools without electricity, piped water and conservancy measures should not charge this fee. It should wait for an opportune time when the resources are available.

The variable L.T. & T had a positive coefficient of 5.70. The implication was that an increase in the unit cost of L.T. & T by one unit would lead to dismal performance by 5.70. Most head teachers, teachers and school workers perform functions requiring them to travel outside the school. Traveling should be treated with caution because in most cases it leads to absence of teachers’ and principal from the school. The absence of teachers’ and principals is one of the contributing factors to dismal performance of students. The implication of absence of the Head teachers is the loss of lessons for students and therefore parents would not support such an increase.

The variable medical fee had a positive coefficient of 1.943. An increase in medical cost per student would impact positively on students’ performance. However, most day schools have no school nurses / matron to assist students when they fall sick instead they are often referred to the nearby public health facility and therefore, the medical fee is of no value to the schools. The boarding schools have a nurse / matron who attend to students. The fee is often utilized well in boarding school. If improving medical fee would improve performance by for example students being in school most of the time, then the converse is also true. That lowering of the medical fee would reduce performance by the same margin as students would spend most of the time going to the nearby health center as in the district day schools. The implication is that valuable time will be lost and lesson attendance would reduce.

The variable R.M.I (repair, maintenance, improvement) showed positive coefficient of 1.334. The implication was that an increase in the cost of R.M.I by one unit would lead to improved performance by 1.334. The converse may be true that a reduction of R.M.I by one unit may lower performance by 1.334. The R.M.I is used for the purpose of repair of desks, furniture’s, and improvement of works on buildings within the school. In most schools visited, broken furniture were being seen, implying that this fee was not being put to good use. Old buildings were still in operational and needed urgent repair and improvement.

The variable teacher salary had a positive coefficient of 1.035. By implication, an increase in teachers’ salaries by one unit would improve performance by 1.035. The converse would be true that lowering teachers’ salaries would impact negatively on students outcomes. The teacher strike of 1999 resulted in lowering of students mean grade for the district significantly by a margin of 0.9 and in 2002 by even a bigger margin of negative 1.261. Teachers’ have a crucial role to play towards students’ progress to the next level of education system and therefore failure to deliver on curriculum due to salary disputes is a source of poor performance in secondary schools. It should be noted that boarders were worst affected by the teachers strike  for they were left wondering in the school compound and not being attended to.

The variable tuition had a negative coefficient of 9.43. The implication was that a rise in the tuition cost by one unit, would lead to a fall in the performance index by 9.45 units. Tuition cost is often high and when the school decides to increase it, then parents are often alarmed and would withdraw students from the school to seek a cheaper alternative. The converse may be true that a reduction of tuition cost would lead to improved performance as most students would remain and attend lessons and parents would be in support of the school administration. The tuition fee is a component that reflects a high cost of secondary education and should be kept at low level.

Significance of the Determinants of Unit Cost and Performance

This study used the t-test of the regression coefficient to determine the significance of the determinants of unit cost. The t–test of regression coefficient is used because algebraically its results and that of the t – test of the correlation coefficient are equivalent. Thus, there is no need of carrying out two different t-tests that yield the same results. The t-test is also used to assess whether or not each independent variable helped to predict the dependent variable at 0.01 levels of significance. The critical point for acceptance or rejection of the significant test was set at t= ±3.25 at 0.01 level of significance. If the computed value of t is equal to or exceeded the critical value of t, then the component of unit cost is accepted. If on the other hand the computed value of t is less than the critical value of t, then the component of unit cost was not accepted.  A two tailed t- test is used to test the significance since no prediction is made on the possibility of the statistics results being positive or negative. This means that the value yielded by the significance test can either be positive or negative. The results of the tested significance yielded the following results:

In activity Fee, there is no significance relationship between activity fee (X1) and academic performance index. The calculated tX1 =6.122. Since tx1=6.122 is more than the critical value of t, the null hypothesis was rejected. There is a significant relationship between activity fee and academic performance. The coefficient of activity fee is significant at 0.01 level of significance  and therefore activity fee is a significant predictor academic performance of students. In Bursary allocation, there is no significance relationship between bursary (X2) and academic performance index. The calculated tX2 =5.370. Since t X2=5.370 is more than the critical value of t, the null hypothesis was rejected. There is a significant relationship between the bursary and academic performance. The coefficient of bursary is significant at 0.01level of significance and therefore bursary is a significant predictor academic performance of students.

In Contingency fee, there is no significance relationship between contingency fee (X3) and academic performance index. The calculated tX3 =-1.876. Since tx3 is less than the critical value of t, the null hypothesis is accepted. There is no significance relationship between contingency fees and academic performance. The coefficient of contingency fee is not significant at 0.01 level of significance and therefore the contingency fee is not a significant predictor academic performance of students. In Electricity, Water  and Conservancy, there is no significance relationship between E.W&C (X4) and academic performance index. The calculated   tX4   =-3.411. Since the calculated tx4 is more than the critical value of t, the null hypothesis is rejected. There is a significant relationship between E.W&C and academic performance index of students.

In Local, Transport and Travelling,  there is no significance relationship between L.T&T(X5) and academic performance index. The calculated tX5 =-2.644. Since the calculated tx5 is less than the critical value of t, the null hypothesis is accepted. The coefficient of L.T&T fee is not significant at 0.01 level of significance and therefore L.T&T fee is not a significant predictor academic performance of students. In Medical, there is no significance relationship between medical fee (X6) and academic performance. The calculated tX6 =4.297.Since the calculated tx6=4.297 is more than critical value of t, the null hypothesis is rejected. There is a significant relationship between medical fees and academic performance of students. In Repair, Maintenance and Improvement,  there is no significance relationship between R.M&I (X7) and academic performance index. The calculated tX7 =2.607. Since the calculated tx7 is less than critical value of t, the null hypothesis is accepted. The coefficient of R.M&I fee is not significant at 0.01 level of significance and therefore activity fee is not a significant predictor academic performance of students.

In Teacher Salary, there is no significance relationship between teachers’ salaries (X8) and academic performance index. The calculated tX8 =1.303. Since the calculated tx8 is less than critical value of t, the null hypothesis is accepted. The coefficient of teacher salary is not significant at 0.01 level of significance and therefore teacher salary is not significant predictor academic performance of students. In tuition, there is no significance relationship between tuition fee (X9) and academic performance index. The calculated    tX9 =-5.277. Since the calculated tx9=-5.277 is more than critical value of t, the null hypothesis is rejected. The coefficient of tuition fee is significant at 0.01 level of significance and therefore tuition fee is a significant predictor academic performance of students.

Though some variables appeared not to be significant predictors of academic performance, they are valuable for the smooth operation of the school and for the school to get finances, for example, boarding fee and workers’ salaries.  From the results, contingency, L.T &T, R.M.I and teacher variable are not significant determinant of academic performance in the district while  variables such as bursary, activity, medical, E.W.C, contingency and tuition are significant predictors of academic performance.  Other cost though necessary can be eliminated without much effect on performance. 
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