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PUPILS' ATTITUDE TOWARD TECHNOLOGY IN 

BOTSWANA 

  

by 

Jeff.T.B. Meide 

(Abstract) 

Pupils’ Attitude Toward Technology (PATT) research began in 

Botswana in 1993. The research was designed to study pupils 

attitudes toward technology through the use of an instrument that 

has shown to be effective in measuring affective/behavior and 

cognitive attitude dimensions. The instrument used was an (English) 

adaptation of one created at the University of Technology Eindhoven, 

The Netherlands, by Drs. Jan Raat and Marc de Vries in 1984. Since 

that time, versions of the Dutch instrument have been used to assess 

the pupils' attitude toward technology in over 20 countries 

worldwide. 

One of the aims of this ex post facto study was to produce a 

descriptive profile of the student population based on a sample of 

800 Form 5 pupils. The model employed a comparative framework 

controlling for differences in demographic characteristics that 

included GENDER, LEVEL OF TECHNOLOGICAL STUDY, and 

URBAN/RURAL BACKGROUND. The identification of these variables 

was seen as important in terms of their social significance within a 

changing traditional culture. Interest in comparing the findings from 

male and female students living in diverse rural traditional and 

modern urban environments, was the rationale for the investigation. 

Another aim was to compare responses from pupils with a 

technological background in school to pupils with no prior technology 

course work. Another aspect of the research was to encourage



opportunities to share the findings in cross-cultural comparisons 

with research in other African countries. 

The Botswana instrument was modified from a study 

conducted in the USA (Bame, de Vries, and Dugger) and re-designed 

for Form 5 pupils (ages 16-21). The modified instrument was field 

tested during October-November, 1993, with 800 pupils in eight 

schools (four rural, four urban) across the nation. 

The instrument contains four basic parts. The first part asks 

pupils for a short description of what the student thinks technology 

is. The second part consists of 14 questions to gather demographic 

data about the respondents, and a survey of the technical subjects a 

pupil may have studied. In the third part, 58 statements were 

included to assess the respondent's attitude toward technology. In 

the fourth part, 31 items assess the pupils' concept of technology. 

The findings revealed that gender was a factor that affected 

students' attitude toward technology, as was the level of technology 

pupils studied in school. To a lesser extent, but still an important 

factor, the urban/rural backgrounds of pupils was found to combine 

with other variables, and thus contribute toward pupils’ attitudes 

and concepts of technology. The findings also showed that in general, 

a positive correlation was determined to exist between pupils' 

concept of technology and their attitudes toward it. However this 

relationship, while observed significant, was in magnitude, not 

notably strong. 

The contributions of PATT Research in Botswana offer both 

educators and program planners an instrument to assess the needs of 

particular pupil populations. Government and local planners need a 

means of monitoring formal educational efforts. As a curriculum 

development tool, the design offers a responsive solution to the 

needs of assessment and evaluation.
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CHAPTER ONE 

The Proposal for PATT Research in Botswana 

Introduction 

Technology is an important component of a nation's cultural, 

social, economic and political life, and often shapes the ways in which 

humans interact with one another. For traditional societies, induced 

innovations brought on by development and technology transfer 

accelerate the pace of modernization but often create abrupt 

divisions in the life styles, working habits and forms of leisure 

activities people seek. Rapid modernization and urban growth can 

produce unevenly distributed levels of exposure to technology 

among various sub-groups within a society. 

It is important that technology educators understand how the 

nature of technology is viewed relative to the needs and interests of 

students. Children learn about technology in school, at home, and 

from the world around them. They gain their concept of technology 

from culture, from the books they read, from the movies and 

pictures they see, and from watching others work and apply 

technologies in a wide range of activities both modern and 

traditional. In terms of their own lives, these kinds of experiences 

help pupils formulate meaning and feelings about the role of 

technology. Also, in terms of their own cultural awareness, pupils 

will be forced to interpret various forms of imported technology 

based on the norms and values of their own society. 

In fairly recent studies on technology and pupils, evidence 

revealed that a relationship was found to exist between attitudes and 

concepts. It is possible that the attitude may be influenced via the 

concept (Bame and Dugger, 1989). If the level of technological



exposure among pupils varies, one might expect that so too, a pupil's 

concept of it would vary. 

Education has the capacity to raise levels of technological 

exposure. A positive attitude for a subject is helpful in producing 

motivation for pupils to learn. The studies mentioned above have 

indicated that a child's concept of technology influences his/her 

attitude. Herein lies the opportunity for education and the 

curriculum to build a balanced concept of technology that in turn, is 

tied to the educational needs and interests of students. 

The following study is an examination of pupils’ attitudes 

toward technology. Justification for this study is in response to the 

steps Botswana has taken to improve the quality of technological 

education in schools. It involves administering a tool that will 

provide Botswana educators with a clear picture of pupils’ attitudes 

toward technology that may serve as a valuable benchmark on which 

further educational goals can be based. The aim of the study is to 

produce findings related to student attitudes that are of importance 

to technology educators in Botswana. The study is designed to give 

educators a current descriptive profile of a particular pupil cohort. 

The profile is expected to reveal levels of interest, concepts, and 

attitudes toward technology that prevail among Form 5 male and 

female pupils with different levels of technology education 

backgrounds and from urban and rural areas in Botswana. 

The Need for PATT Research in Botswana 

In 1966 the British Government returned sovereignty back to 

the people of Bechuanaland and a new nation was born. Accounts of 

the levels of development at the time of Independence reflected the 

neglect given the Protectorate during the period of British 

administration. Apart from a railroad constructed across the nation's 

eastern edge, very little else added to the modern infrustructure. 

There were no tarred roads outside the few that were in certain



towns. There was almost no industry, and electricity was not even 

produced within the country. When Seretse Khama became the new 

president, Bechuanaland became Botswana- one of the least 

developed nations in the world. 

Minerals discovered soon after Independence created the 

means for Government to finance development and expand the 

economy. Government formulated the development philosophy of 

Kgaisano (social harmony) and since has followed a charted course 

toward rapid modernization of the economy and one that would lead 

toward the reduction in poverty through formal sector growth, and 

raise standards in health and education for Batswana (Ministry of 

Finance and Development Planning, 1985). 

Growth in the economy for the first nearly quarter of a century 

took place at a pace that averaged thirteen percent. With such a 

change in the economy, the ways of life for Batswana who tried to 

keep pace with modernization took on some drastic changes of their 

own. Perhaps the most noticeable consequences of modernization in 

Botswana and indeed in other developing countries, are brought 

about through urbanization. The effects of urbanization on traditional 

societies often create sharp socio/economic distinctions between 

urban and rural communities. Population segments which have 

retained mostly traditional ways of living face growing challenges 

brought on by modernization and interactions with modern 

technology. New patterns of employment, new ways of doing things 

and new values associated with modern urban living alter the 

cultural composition of traditional societies bound together in 

traditionalism and maintained for centuries by technologies that 

appropriately fit the conditions. 

These challenges are particularly important given that 

technological innovations which have occurred in Botswana almost 

always involved technologies produced and developed in nations 

already industrialized. The implications of adopting foreign 

technologies and drafting development policies dependent on the 

transfer of technology may have serious impacts on social and



economic activities that utilize traditional technologies. As observed 

in Botswana's schools, children often express a preferred taste for 

imported toys and gadgets when these items are discussed in 

comparison to home-made (wire) toys and traditional craft 

equivalents. In this example the challenge represents a real concern 

for the value of indigenous technologies and the continuance of 

traditionally valued livelihoods among young people if attitudes are 

not sufficiently positive to preserve and promote these cultural 

aspects. 

General differences in attitudes and behaviors toward 

technology are often seen across age groups within Botswana's 

present society. Frequently older persons are more likely willing to 

plough using draft animals than say, a middle-aged farmer who may 

prefer sharing a tractor through a cooperative system. Again, a 

young person might be more inclined than the other two to live in a 

rural community, but drive in and out of a nearby city to work a 

white-collar job instead of pursuing a traditional occupation all 

together. These examples begin to show how generations may react 

differently to innovations and economic changes brought on by rapid 

modernization and technology transfer. 

To consider the role of technology within Botswana, one must 

examine the nature of lifestyles and technologies that existed before 

modernization began as these characteristics coexist within society 

today. The economy and ways of life for most living in Bechuanaland 

and roughly one third in Botswana today, has been tied to 

subsistence farming and livestock rearing. Traditionally, education 

for boys and girls up to adulthood was imparted through the exercise 

of leadership of chiefs, headmen and elders over the community as a 

whole (Coles, 1985). Lessons about culture, history and social 

responsibility as well as important vocational skills were taught 

informally with the guidance of parents and relatives. The 

technologies that were used over the centuries to produce food and 

shelter, and provide transportation etc. was indigenous to the region 

and to the culture. If it is found that there are technological gaps



between generations of Batswana, or if attitudes prevent young 

people from acquiring technological knowledge that encompasses 

historically cultural forms of indigenous, as well as the new (foreign) 

technologies, then perhaps the role of technology is no longer in sync 

with social values. 

The vital role of new technology within Botswana's modern 

economy is highly recognized by leaders in Government. The 

importance of new technology is evident in the nation's policy 

formation and planning where education and strategic manpower 

targets are discussed. In the National Development Plan 6 (1985- 

1991), technology plays a major role in achieving the following goals: 

1. to strengthen the capabilities [technologically] of Botswana's 
human_resources; 

2. to accelerate the pace of localization in technology related 
employment fields; and 

3. to contribute overall to national self-reliance. 

In combined efforts to support these goals the Ministry of Education 

has placed great emphasis on curriculum development of vocational 

and technological subjects and programs that assist in providing 

Batswana skills that are valuable in the formal sector. 

Botswana's actions are reflective of steps taken toward 

vocational and technological education in other developing African 

countries like Zimbabwe, Zambia and Malawi (UNESCO, 1984). 

Governments in these countries also recognize that rapid 

modernization requires an expanding technologically competent 

society. 

However the aspect of competency sometimes overlooks the 

formal recognition of the entire technological spectrum of new and 

traditional technologies. Often greater emphasis is directed toward 

policies that prioritize programs tied to goals that bring 

modernization. Because levels of technology and education within 

nations engaged in different stages of development are so 

characteristically diverse, technology education becomes an essential



part of the preparation for living and adapting in a society (and 

region) marked by transition. In this view technology education can 

serve as the school subject which teaches about how we as humans 

apply knowledge, and resources to create a technological world that 

is culturally and environmentally sound. Education programs 

designed to provide a balanced view of technology within its cultural 

contexts has the potential to avoid reinforcing the effects of either 

traditional or modern technological development at the expense of 

the other. 

The results of ongoing research in Pupil's Attitudes Toward 

Technology (PATT) has offered limited findings within developing 

countries. Of the more than twenty nations in which PATT research 

has been conducted, most was carried out in industrial countries. 

Nations where PATT research has been initiated in the developing 

world include: China, India, Kenya, Mexico, Nigeria, Zimbabwe. Other 

countries that have been involved in this area of research include: 

Australia, Belgium, Canada, Denmark, Finland, France, Hungary, Italy, 

Poland, Portugal, Spain, Sweden, United Kingdom and the United 

States. 

PATT research in Kenya, Nigeria, Zimbabwe and recently South 

Africa has led the focus on Africa. It is important from an 

educational point of view, to extend PATT research across regions 

where cultural similarities exist but different models of education 

are in place. From a social point of view, studies that can investigate 

issues related to modernization and technology among those who 

share a traditional, regional, cultural identity influenced by colonial 

and political conditions, is particularly valuable for gaining an 

understanding of the unique set of development issues that have 

evolved in this part of the world. 

The PATT research instrument developed at Eindhoven 

University in the Netherlands by Raat and de Vries (1986) can be 

adapted to provide researchers with a valid and reliable tool to 

compare pupils’ attitudes toward technology. This has been shown in 

each of the countries studied so far. Experiences of researchers show



that wide cultural differences require changes in the instrument 

prior to its execution (Kapiyo and Otieno, 1985). These changes could 

be based on language differences or educational differences for 

example. After modifying and revalidating the PATT instrument, its 

results can be used to interpret the factors that influence pupil 

attitudes toward technology. Generating carefully selected country- 

specific factors prior to the execution stage is one way to critically 

increase the validity and reliability of findings. 

One of the specific aims of this study is to compare the 

attitudes of pupils toward technology from the perspective of 

locational characteristics. Kapiyo (1988) noted that in Kenya the role 

of technology within the cultural context reflected a rural-urban 

division. He also observed that upper income urban populations were 

more exposed to "modern" technology than were lower income 

groups. He defined the condition whereby rural and poor urban 

populations were "problem-pushed" into developing "survival 

technology" - a process he found requiring creative and adaptive 

solutions to solve problems. Restated, the question might be asked 

whether or not attitudinal perceptions toward technology vary with 

respect to rural and urban population groups. 

If pupil responses to attitudinal questions show significant 

urban-rural differences toward technology in dual sector economies 

then it follows that greater attention in curriculum planning should 

be given to the relationship between school and community. 

Technology education taught as a pre-vocational subject or as a 

general discipline should provide a positive relationship between 

activities in the classroom and the realities within the immediate 

community and beyond. It is not enough for a democratic system of 

education to present rural-based technology education to rural 

children and urban based technology education to only urban pupils. 

Neither is it effective to design a universal curriculum that falls short 

in matching levels of technology across a broader spectrum of local 

and cultural conditions. Appropriate systems of technology must be 

addressed in classrooms to allow the contributions of pupils to meet



the manpower demands of their own immediate communities as well 

as those of the nation. In addition, pupils must not be limited in 

their decisions to contribute effectively in either modern or 

traditional segments of the economy. The important contributions of 

each sector clearly raise issues that affect concepts of national unity 

and self-reliance. It would appear that an investigation into the 

views of technology among urban and rural dwellers could provide 

valuable information for curriculum planners and those involved 

with national development planning. 

Statement of Problem 

The accelerated pace of industrial and urban development in 

Botswana has expanded the need for an up-to-date workforce and a 

citizenry with high levels of technological literacy in the modern 

formal sector. In the rural sector, traditional technologies need 

assistance to co-exist with new forms of technology being introduced 

from outside. In this regard, modern and traditional sectors are 

Separate yet they are often forced to act interdependently. The 

primary role of the modern sector in Botswana's development has 

been to produce capital. The primary role of the rural sector has 

traditionally contributed toward agricultural employment. From a 

social perspective these two sectors illustrate patterns of behavior 

that often function in contrast to one another. Hence, this dual society 

is an area of special significance in the role of development and of 

interest in terms of social harmony. 

Technology education as a discipline is responsive to issues that 

emerge as technology and modernization impact the lives of 

Batswana in every community. Educators and officials need to utilize 

the means to study and share information about technology, how it is 

perceived, how it is adopted/adapted, and what its consequences are 

in terms of development and social harmony.



In addition, developing countries like Botswana have the 

Opportunity to thwart many of the environmental problems seen 

throughout the world where modernization and industrialization 

have occurred. By encouraging young people to express their 

attitudes toward technology, educators become the vehicle for 

empowering pupils to shape the directions of future technological 

development. Therefore, it becomes crucial that educators assess, 

develop, and direct current technology education programs. In this 

respect, the PATT-Botswana study can be viewed as an effort to 

create an important tool for educators and those in development 

planning in Botswana. 

The Research Question 

The main research question is stated as follows: 

What is the attitude toward technology of Form 5 level pupils 

in Botswana and what is their concept of it? 

The Sub-questions 

The main research question will be answered by formulating 

and testing the following sub-questions: 

1. What is the relationship of gender with the pupil's attitude 

and concept? Do males have a more positive attitude toward 

technology than females? A greater concept of technology? 

2. What is the relationship of technology education with the 

pupils’ attitude and concept? Do pupils who have studied 

technology in school (ie. Woodwork, Metalwork, Technical 

Drawing, Technical Studies, Design and Technology) have a 

more positive attitude toward technology than those who



have not studied technology? A greater concept of 

technology? 

3. What is the relationship of the technological climate at home 

which is assumed to differ in rural and urban locales, with a 

pupils' attitude toward technology? Do urban pupils have a 

more positive attitude than rural pupils toward technology? 

A greater concept of technology? 

4. What is the relationship of the concept of technology with 

the attitude toward technology? Do pupils who have a 

greater concept of technology have a more positive attitude 

toward technology? 

The sub-questions will be answered by formulating and testing 

four assumptions relating to the four research variables. The 

assumptions are based on literature reviewed in Chapter Two. 

1. Boys have a more positive attitude toward technology than 

do girls. Boys have greater knowledge about technology than 

girls. (variable: GENDER) 

2. Pupils who study technology in school have a greater concept 

of technology than pupils who do not have a technological 

education background.(variable: EDUCATION) 

3. Pupils in technologically diverse urban locales have a greater 

concept of technology than do rural pupils. (variable: 

LOCALE) 

4. Pupils possessing a higher concepts of technology have a 

more positive attitude toward technology. (variable 

CONCEPT) 
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Assumptions 

The following assumptions were made with regard to this 

study: 

1. The Affective/Behavior (A/B) and Cognitive (C) attitude scale 

instruments used in PATT research can be employed 

effectively in this cross-cultural setting. Field testing the 

instrument after it has been modified will test to validate 

this assumption. So far this has shown to be true in at least 

twenty internationally conducted studies. 

2. An attitude has three components: cognitive, affective and 

conative (intentions). The instrument used to carry out the 

research is assumed to enable the analysis to compare each 

of these three components. 

3. The levels of English proficiency known to exist among Form 

5 pupils in Botswana makes the English version of the PATT 

instrument used in the United States, a suitable instrument 

for this target population. 

Limitations 

There were four limitations considered in this study. 

1. The lack of standardized instruments pertinent to this study 

- necessitated the modification and validation of a similar 

instrument. 

2. The results cannot be expected to be generalizable for all 

developed or developing countries. 

3. The results of this study are limited to the relative 

differences or similarities in attitudes toward technology 

among cohorts enrolled in Form 5 
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4, limitations will occur in the power of this analysis to draw 

conclusions based on gender to measure the influence of 

prior technical education programs. The low numbers of 

girls enrolled, historically in technical programs, makes a 

comparison with boys unreliable. 

Delimitations 

Four delimitations were imposed on this study due to financial 

and time constraints: 

1. The study was confined to the senior secondary school level 

of Form 5 pupils in Botswana. 

2. The sample was drawn from pupils living in five of the 

seven districts that provide senior secondary schools. These 

schools include four in urban communities and four in rural 

communities. | 

3. The length of time devoted to administration of the 

questionnaire was a period of ten weeks. 

4. The length of time devoted to carry out the entire study was 

roughly four and one half years. 

Definitions 

The Definition of "Technology". 

Offered is a description of technology as rendered by one of the 

founding PATT researchers, Marc de Vries. It should be mentioned 

that de Vries as he presented "technology" was not referring to 

technology as a school subject, but as a social phenomenon. This 

description contains within it five characteristics: 

1. Technology is a specifically human activity. Implications are: 
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¢ technology is for women as well as men; 

e the view of humanity determines the way technology is 

looked upon; 

e and technology has developed the way humanity has 

developed. 

. The three 'pillars of technology’ are: matter, energy and 

information. In the course of history the accent has been 

shifted from the first to the second, and from there to the 

third pillar. Yet all of them still play a part in modern 

technology. 

. Technology is closely linked to natural sciences, especially 

physics. Originally technology was independent of science, 

but in the course of time an interaction and mutual 

influence came into existence. 

. Skills in technology are: designing, practical technical skills 

and handling technical products. 

. Technology thoroughly intervenes all aspects of society: 

economy, labor and social relations. Technology assessment, 

as a separate subject, is concerned with the possible 

consequences of technological applications. (1986) 

It is from this general perspective of technology that attitudes were 

defined. The reference of technology as a social phenomenon 

expresses the theme of the inquiry. 

The Definition of "Attitude". 

PATT researcher Falco de Klerk Wolters concludes "...attitudes 

are more than reflections of affective dispositions. Attitudes also 

comprise elements of knowledge and behavior. Affection (feeling), 
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cognition (knowledge) and conation (intention) are the three 

generally accepted sub-concepts of attitude" (1989, p. 14). 

From this meaning it becomes apparent that any significant 

measurement of attitude takes into account these three intervening 

variables or sub-concepts. Therefore, results on a technology 

attitude scale must reflect not only how pupils feel and behave 

toward the subject but also what each knows about it. Further 

elaboration on measurement scaling is included in Chapter Two. 

The Definition of "Form 5". 

The reference of Form 5 is directed toward the population of 

interest. Educators familiar with Botswana's system of education may 

recognize the term. In the United States, one would relate this level 

of education to that of the high school senior class. In Botswana 

graduation from senior secondary school coincides with the 

completion of the Cambridge Overseas Certificate Examination. 

The system creates three distinct tracks or academic streams of 

students within the Form 5 class. Students are typically streamed 

into one of the three following academic streams: Pure Science, 

Combined Science or, Practical Science. Students involved in a Pure 

Science track do not generally take technology or practical subjects 

but, instead, follow a more academically rigorous, college prep 

curriculum. The Combined Science track engages students in 

intermediate math and/or science classes and includes some practical 

coursework. Practical subjects include the following courses: 

Woodwork, Metal Work, Technical Drawing, Technical Studies, Design 

and Technology, and Home Economics. The Practical Science 

curriculum engages students in core academic subjects with an 

additional concentration in practical coursework. Hence, the system 

of tracking stratifies the Form 5 student body into three distinct 

groups. 
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The Definition of “Rural Community". 

An official definition of "rural communities" offered by the 

Ministry of Finance and Development Planning in its National 

Development Plan 7, (1991) is not straightforward in its 

presentation. Instead, the parameters for urban settlements (see 

definition of urban community) are outlined. 

A description excerpted from the National Settlement Policy is 

that of the tertiary settlement. This type of settlement is one that 

functions to bridge the gap between agricultural needs of each family 

to live on its own land areas and farm, and the need to bring people 

together to provide them with services. (Government of Botswana, 

1991) 

It may also be useful to present descriptions of rural 

communities found in unofficial sources. Silitshena reports that 

others have written about the agro-town as a settlement that reflects 

a timeless, traditional way of life. The distinction that agro-towns or 

even smaller settlements (ie tertiary settlements), are not industrial 

and not commercial centers is emphasized. (1994. p.254) 

The Definition of "Urban Communities”. 

The National Development Plan 7, published by the Ministry of 

Finance and Development Planning, defines urban settlements as 

follows: 

- Urban settlements are defined by Botswana's population 
census as those settlements with populations of 5,000 or more 

inhabitants, and with at least 75% of the working population 
engaged in non-agricultural employment...” 
- Also included in the definition of "urban" settlements are 
those settlements which have formally been declared 
townships by the Minister of Local Government and Lands 
under the Township Act. Such towns include Botswana's most 
conspicuously urban settlements (Gaborone, Francistown, and 
Lobatse) and the mining townships (Jwaneng, Selebi-Phikwe 

and Sowa, and the "closed" town of Orapa), but also, for historic 
reasons, Ghanzi and Kasane. (1991, p.405) 
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Summary 

The impacts brought on by rapid modernization and growing 

urbanization in Botswana create a number of challenges for society, 

officials, educators and researchers. The changes that affect the 

traditional values and lifestyles of people within a nation that only 

three decades ago was ranked among the least developed in the 

entire world, have created ever widening gaps between those in 

society who are able to access and utilize the available new 

technologies and adapt to new ways of doing things, and those who 

are not in a position to keep up with the changes. Other challenges 

arise through the implementation of national policies aimed at 

transforming a traditional, agricultural-based economy into a 

thriving, diverse modern economy reliant on sophisticated 

technological capabilities of its manpower resources. Educators are 

called upon to help children living in modern, rural and transitioning 

settlements gain a perception about how the rapid changes brought 

on by active efforts to modernize the nation will require that their 

generation must be technologically literate in ways that their parents 

were not. Lastly, researchers challenged by these issues are needed 

in Botswana to provide the models that spawn local research 

endeavors and add to the knowledge we already have about the 

attitudes toward technology among boys and girls in Botswana and to 

the body of knowledge that was initially started by Raat and de 

Vries. 
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�C�H�A�P�T�E�R� �T�W�O� 

�A� �R�e�v�i�e�w� �o�f� �t�h�e� �L�i�t�e�r�a�t�u�r�e� 

�I�n�t�r�o�d�u�c�t�i�o�n� 

�T�h�i�s� �c�h�a�p�t�e�r� �p�r�o�v�i�d�e�s� �a� �r�e�v�i�e�w� �o�f� �l�i�t�e�r�a�t�u�r�e� �o�r�g�a�n�i�z�e�d� �i�n�t�o� �f�o�u�r� 
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�S�e�c�t�o�r�;� �a�n�d� �t�h�e� �F�o�r�m� �5� �L�e�v�e�l� �P�o�p�u�l�a�t�i�o�n�.� 

�T�h�e� �s�e�c�o�n�d� �t�h�e�m�e�,� �E�d�u�c�a�t�i�o�n�,� �r�e�l�a�t�e�s� �t�o� �s�e�v�e�n� �s�e�c�t�i�o�n�s�:� �A�c�c�e�s�s� 
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�i�n� �B�o�t�s�w�a�n�a ��s� �E�d�u�c�a�t�i�o�n�a�l� �S�t�r�u�c�t�u�r�e�;� �T�h�e� �D�e�v�e�l�o�p�m�e�n�t� �o�f� �T�e�c�h�n�o�l�o�g�y� 

�E�d�u�c�a�t�i�o�n� �i�n� �B�o�t�s�w�a�n�a�;� �V�o�c�a�t�i�o�n�a�l�/�T�e�c�h�n�i�c�a�l� �E�d�u�c�a�t�i�o�n� �a�n�d� �T�r�a�i�n�i�n�g� 

�i�n� �B�o�t�s�w�a�n�a�;� �E�d�u�c�a�t�i�o�n� �a�n�d� �G�e�n�d�e�r�;� �a�n�d� �N�o�n�-�F�o�r�m�a�l� �E�d�u�c�a�t�i�o�n� �i�n� 

�B�o�t�s�w�a�n�a�.� �N�o�t�e� �t�h�a�t� �t�h�e� �b�o�d�y� �o�f� �l�i�t�e�r�a�t�u�r�e� �i�n� �t�h�e� �a�r�e�a� �o�f� �e�d�u�c�a�t�i�o�n� �i�s� 
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�S�e�l�e�c�t�e�d� �D�e�m�o�g�r�a�p�h�i�c� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� 

�T�h�i�s� �s�e�c�t�i�o�n� �e�x�a�m�i�n�e�s� �s�e�l�e�c�t�e�d� �d�e�m�o�g�r�a�p�h�i�c� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� 
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�n�a�t�i�o�n�'�s� �p�e�o�p�l�e� �a�r�e� �c�o�l�l�e�c�t�i�v�e�l�y� �k�n�o�w�n� �a�s� �B�a�t�s�w�a�n�a� �(�s�i�n�g�u�l�a�r� �=� 

�M�o�t�s�w�a�n�a�)�.� �N�e�a�r�l�y� �h�a�l�f� �a�r�e� �f�r�o�m� �e�t�h�n�i�c� �g�r�o�u�p�s� �h�a�v�i�n�g� �T�s�w�a�n�a� 
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�u�s�e�f�u�l� �l�i�s�t�i�n�g� �o�f� �t�h�e� �n�a�t�i�o�n�'�s� �m�a�i�n� �p�o�p�u�l�a�t�i�o�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� 

�T�h�e� �m�a�i�n� �f�e�a�t�u�r�e�s� �o�f� �B�o�t�s�w�a�n�a�'�s� �p�o�p�u�l�a�t�i�o�n� �a�r�e� �t�h�a�t�:� 

�e�i�t� �i�s� �s�m�a�l�l� �r�e�l�a�t�i�v�e� �t�o� �t�h�e� �s�i�z�e� �o�f� �t�h�e� �c�o�u�n�t�r�y�;� 

�e�i�t� �i�s� �g�r�o�w�i�n�g� �v�e�r�y� �r�a�p�i�d�l�y� �a�s� �a� �r�e�s�u�l�t� �o�f� �a� �h�i�g�h� �f�e�r�t�i�l�i�t�y� �r�a�t�e� 

�a�n�d� �d�e�c�l�i�n�i�n�g� �m�o�r�t�a�l�i�t�y� �a�n�d� �e�m�i�g�r�a�t�i�o�n�;� 

�*�t�h�e�r�e� �i�s� �c�o�n�s�e�q�u�e�n�t�l�y� �a� �h�i�g�h� �p�r�o�p�o�r�t�i�o�n� �o�f� �c�h�i�l�d�r�e�n� �a�n�d� �y�o�u�n�g� 

�p�e�o�p�l�e�;� 

�e�i�n�f�a�n�t� �m�o�r�t�a�l�i�t�y� �i�s� �d�e�c�l�i�n�i�n�g� �a�n�d� �l�i�f�e� �e�x�p�e�c�t�a�n�c�y� �i�s� �i�n�c�r�e�a�s�i�n�g�,� 

�a�l�t�h�o�u�g�h� �t�h�e�r�e� �i�s� �s�t�i�l�l� �m�u�c�h� �s�c�o�p�e� �f�o�r� �f�u�r�t�h�e�r� �i�m�p�r�o�v�e�m�e�n�t�;� 
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�y�e�a�r�s� �a�r�e� �w�o�r�k�i�n�g� �a�b�r�o�a�d�;� 

�e�c�o�n�s�i�s�t�e�n�t�l�y�,� �w�o�m�e�n� �p�r�e�d�o�m�i�n�a�t�e� �a�m�o�n�g� �y�o�u�n�g� �a�d�u�l�t�s� �a�s� 

�h�e�a�d�s� �o�f� �h�o�u�s�e�h�o�l�d�s�;� 

�e�t�h�e� �p�a�t�t�e�r�n� �o�f� �s�e�t�t�l�e�m�e�n�t� �i�s� �c�h�a�n�g�i�n�g� �r�a�p�i�d�l�y�.� �(�1�9�8�5�,� �p�.� �8�)� 

�L�o�o�k�i�n�g� �m�o�r�e� �c�l�o�s�e�l�y� �i�n�t�o� �t�h�e� �t�o�t�a�l� �c�o�m�p�o�s�i�t�e�,� �t�h�e� �n�a�t�i�o�n�a�l� 

�d�e�m�o�g�r�a�p�h�y� �t�a�k�e�s� �o�n� �s�o�m�e� �n�o�t�a�b�l�e� �f�e�a�t�u�r�e�s�.� �C�h�i�l�d�r�e�n� �u�n�d�e�r� �t�h�e� �a�g�e� 

�o�f� �1�5� �m�a�k�e� �u�p� �4�8� �p�e�r�c�e�n�t� �o�f� �t�h�e� �n�a�t�i�o�n�.� �A�t� �t�h�e� �t�i�m�e� �o�f� �t�h�i�s� �r�e�p�o�r�t�,� 

�f�e�m�a�l�e�s� �h�e�a�d�e�d� �o�n�e� �t�h�i�r�d� �o�f� �a�l�l� �h�o�u�s�e�h�o�l�d�s� �i�n� �u�r�b�a�n� �a�r�e�a�s� �a�n�d� �n�e�a�r�l�y� 

�h�a�l�f� �o�f� �t�h�o�s�e� �i�n� �r�u�r�a�l� �c�o�m�m�u�n�i�t�i�e�s�.� �T�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �s�u�g�g�e�s�t�s� �t�h�a�t� 

�w�o�m�e�n� �a�l�o�n�e� �a�r�e� �l�a�r�g�e�l�y� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �t�h�e� �c�a�r�e� �a�n�d� �u�p�b�r�i�n�g�i�n�g� �o�f� �a� 
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�p�o�p�u�l�a�t�i�o�n� �o�f� �c�h�i�l�d�r�e�n� �c�u�r�r�e�n�t�l�y� �g�r�o�w�i�n�g� �a�t� �3�.�6� �p�e�r�c�e�n�t� �p�e�r� �a�n�n�u�m� 

�(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�5�)�.� �(�S�e�e� �T�a�b�l�e� �A�-� 

�1� �i�n� �A�p�p�e�n�d�i�x� �A�)�.� 

�R�e�g�a�r�d�i�n�g� �t�h�e� �g�r�o�w�t�h� �r�a�t�e� �o�f� �t�h�e� �o�v�e�r�a�l�l� �p�o�p�u�l�a�t�i�o�n�,� �r�e�c�e�n�t� 

�f�i�g�u�r�e�s� �s�h�o�w�e�d� �t�h�a�t� �B�o�t�s�w�a�n�a�'�s� �(�1�.�3� �m�i�l�l�i�o�n� �i�n�h�a�b�i�t�a�n�t�s�)� �g�r�o�w�t�h� �r�a�t�e� 

�w�i�l�l� �d�e�c�l�i�n�e�d� �f�r�o�m� �3�.�4� �p�e�r�c�e�n�t� �i�n� �1�9�8�8� �t�o� �a�n� �a�v�e�r�a�g�e� �o�f� �2�.�6� �p�e�r�c�e�n�t� 

�t�h�r�o�u�g�h� �t�h�e� �e�n�d� �o�f� �t�h�i�s� �c�e�n�t�u�r�y� �(�W�o�r�l�d� �B�a�n�k�,� �1�9�9�0�)�.� �T�h�e� �C�e�n�t�r�a�l� 

�S�t�a�t�i�s�t�i�c�s� �O�f�f�i�c�e� �e�s�t�i�m�a�t�e�d� �t�h�a�t� �g�r�o�w�t�h� �r�a�t�e�s� �i�n� �1�9�9�1� �h�a�v�e� �d�e�c�l�i�n�e�d� 

�t�h�r�e�e� �t�e�n�t�h�s� �o�f� �a� �p�e�r�c�e�n�t� �t�o� �3�.�1� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� 

�D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�5�)�.� �G�i�v�e�n� �t�h�i�s� �t�r�e�n�d�,� �B�o�t�s�w�a�n�a�'�s� 

�p�o�p�u�l�a�t�i�o�n� �c�a�n� �e�x�p�e�c�t� �t�o� �d�o�u�b�l�e� �w�i�t�h�i�n� �t�h�e� �n�e�x�t� �2�0�-�2�2� �y�e�a�r�s�.� �T�h�e�s�e� 

�p�r�o�j�e�c�t�i�o�n�s� �d�o� �n�o�t� �a�c�c�o�u�n�t� �f�o�r� �p�o�s�s�i�b�l�e� �f�l�u�c�t�u�a�t�i�o�n�s� �c�a�u�s�e�d� �b�y� �t�h�e� 

�i�m�p�a�c�t� �o�f� �t�h�e� �A�I�D�S� �v�i�r�u�s�.� 

�G�o�v�e�r�n�m�e�n�t� �a�n�d� �B�a�l�a�n�c�e�d� �D�e�v�e�l�o�p�m�e�n�t� 

�T�h�i�s� �s�e�c�t�i�o�n� �d�e�s�c�r�i�b�e�s� �t�h�e� �c�h�a�l�l�e�n�g�e� �f�a�c�e�d� �b�y� �t�h�e� �G�o�v�e�r�n�m�e�n�t� 

�t�o� �p�r�o�m�o�t�e� �b�a�l�a�n�c�e�d� �d�e�v�e�l�o�p�m�e�n�t� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �n�a�t�i�o�n�.� �S�e�t�t�l�e�m�e�n�t� 

�p�a�t�t�e�r�n�s� �a�r�e� �e�x�a�m�i�n�e�d�,� �a�l�o�n�g� �w�i�t�h� �t�h�e� �n�a�t�i�o�n�a�l� �s�e�t�t�l�e�m�e�n�t� �p�o�l�i�c�y� �a�n�d� 

�a� �c�o�m�p�l�e�x� �s�e�t� �o�f� �e�c�o�n�o�m�i�c� �c�o�n�d�i�t�i�o�n�s� �w�h�i�c�h� �a�f�f�e�c�t� �t�h�i�s� �p�o�l�i�c�y�.� 

�U�n�d�e�r� �t�h�e� �c�o�n�s�t�i�t�u�t�i�o�n�,� �B�o�t�s�w�a�n�a� �h�a�s� �m�a�i�n�t�a�i�n�e�d� �a� �n�o�n�-�r�a�c�i�a�l�,� 
�m�u�l�t�i�-�p�a�r�t�y� �d�e�m�o�c�r�a�c�y�.� �T�h�e� �c�o�n�s�t�i�t�u�t�i�o�n� �a�l�s�o� �g�u�a�r�a�n�t�e�e�s� �c�i�t�i�z�e�n�s �� 

�e�q�u�a�l� �r�i�g�h�t�s� �w�h�i�c�h� �i�n�c�l�u�d�e� �f�r�e�e�d�o�m� �o�f� �s�p�e�e�c�h�,� �f�r�e�e�d�o�m� �o�f� �t�h�e� �p�r�e�s�s� 

�a�n�d� �f�r�e�e�d�o�m� �o�f� �a�s�s�o�c�i�a�t�i�o�n� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� 

�P�l�a�n�n�i�n�g�,� �1�9�8�5�)�.� �S�i�n�c�e� �i�n�d�e�p�e�n�d�e�n�c�e� �i�n� �1�9�6�6�,� �B�o�t�s�w�a�n�a� �i�s� �o�n�e� �o�f� �a� 

�f�e�w� �c�o�u�n�t�r�i�e�s� �i�n� �A�f�r�i�c�a� �t�o� �h�a�v�e� �e�n�j�o�y�e�d� �a� �q�u�a�r�t�e�r�-�c�e�n�t�u�r�y� �o�f� 

�u�n�b�r�o�k�e�n� �e�l�e�c�t�o�r�a�l� �d�e�m�o�c�r�a�c�y� �(�H�o�l�m�,� �1�9�8�8�)�.� 

�I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �t�h�e�m�e� �o�f� �"�K�a�g�i�s�a�n�o�"� �(�p�e�a�c�e�)� �w�h�i�c�h� �h�a�s� �l�o�n�g� 

�s�e�r�v�e�d� �a�s� �t�h�e� �p�h�i�l�o�s�o�p�h�i�c�a�l� �f�o�u�n�d�a�t�i�o�n� �f�o�r� �d�e�v�e�l�o�p�m�e�n�t� �p�l�a�n�n�i�n�g�,� 

�f�o�u�r� �p�r�i�m�a�r�y� �o�b�j�e�c�t�i�v�e�s� �a�r�e� �c�l�e�a�r�l�y� �e�m�b�e�d�d�e�d� �i�n� �G�o�v�e�r�n�m�e�n�t�'�s� �p�o�l�i�c�y� 

�a�n�d� �d�e�v�e�l�o�p�m�e�n�t� �s�t�r�a�t�e�g�y�.� �T�h�e�s�e� �o�b�j�e�c�t�i�v�e�s� �a�r�e� �r�a�p�i�d� �e�c�o�n�o�m�i�c� 

�g�r�o�w�t�h�,� �s�o�c�i�a�l� �j�u�s�t�i�c�e�,� �e�c�o�n�o�m�i�c� �i�n�d�e�p�e�n�d�e�n�c�e� �a�n�d� �s�u�s�t�a�i�n�e�d� 

�d�e�v�e�l�o�p�m�e�n�t�.� 
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�P�o�p�u�l�a�t�i�o�n� �d�e�n�s�i�t�y� �v�a�r�i�e�s� �g�r�e�a�t�l�y� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �c�o�u�n�t�r�y�.� �T�h�e� 

�h�e�a�v�i�e�s�t� �c�o�n�c�e�n�t�r�a�t�i�o�n� �i�s� �i�n� �t�h�e� �e�a�s�t�e�r�n� �p�o�r�t�i�o�n� �o�f� �t�h�e� �c�o�u�n�t�r�y� �w�h�e�r�e� 

�l�a�n�d� �a�n�d� �w�a�t�e�r� �r�e�s�o�u�r�c�e�s� �a�r�e� �b�e�s�t�.� �P�o�p�u�l�a�t�i�o�n� �p�r�e�s�s�u�r�e�s� �i�n� �t�h�e�s�e� 

�a�r�e�a�s� �a�r�e� �m�a�k�i�n�g� �i�t� �i�n�c�r�e�a�s�i�n�g�l�y� �d�i�f�f�i�c�u�l�t� �t�o� �m�a�n�a�g�e� �l�i�m�i�t�e�d� �l�a�n�d� �a�n�d� 

�w�a�t�e�r� �r�e�s�o�u�r�c�e�s�.� �T�h�e� �e�f�f�e�c�t� �o�n� �B�o�t�s�w�a�n�a�'�s� �t�r�a�d�i�t�i�o�n�a�l�l�y� �a�g�r�a�r�i�a�n� 

�s�o�c�i�e�t�y� �h�a�s� �i�n�d�u�c�e�d� �r�a�t�e�s� �o�f� �u�r�b�a�n�i�z�a�t�i�o�n� �a�b�o�v�e� �8� �p�e�r�c�e�n�t� �a�n�n�u�a�l�l�y� 

�(�W�o�r�l�d� �B�a�n�k�,� �1�9�9�0�)�.� 

�T�h�e� �n�a�t�i�o�n�a�l� �s�e�t�t�l�e�m�e�n�t� �p�o�l�i�c�y� �w�a�s� �a�i�m�e�d� �t�o� �e�n�s�u�r�e� �b�a�l�a�n�c�e�d� 

�d�e�v�e�l�o�p�m�e�n�t� �b�e�t�w�e�e�n� �u�r�b�a�n� �a�n�d� �r�u�r�a�l� �a�r�e�a�s�.� �T�h�e� �g�o�v�e�r�n�m�e�n�t� �h�a�s� 

�b�e�e�n� �c�o�n�c�e�r�n�e�d� �t�h�a�t� �i�n�o�r�d�i�n�a�t�e� �g�r�o�w�t�h� �o�f� �t�h�e� �c�o�u�n�t�r�y�'�s� �c�a�p�i�t�o�l�,� 

�G�a�b�o�r�o�n�e� �c�o�u�l�d� �u�p�s�e�t� �t�h�e� �e�n�t�i�r�e� �b�a�l�a�n�c�e� �o�f� �d�e�v�e�l�o�p�m�e�n�t� �t�o� �t�h�e� 

�d�e�t�r�i�m�e�n�t� �o�f� �o�t�h�e�r� �u�r�b�a�n� �c�e�n�t�e�r�s� �a�n�d� �r�u�r�a�l� �v�i�l�l�a�g�e�s� �(�B�a�r�c�l�a�y�s�,� �1�9�8�7�)�.� 

�T�h�e� �n�a�t�i�o�n�a�l� �s�e�t�t�l�e�m�e�n�t� �p�o�l�i�c�y� �w�a�s� �r�e�p�o�r�t�e�d� �t�o� �p�r�o�v�i�d�e� 

�i�n�v�e�s�t�m�e�n�t� �g�u�i�d�e�l�i�n�e�s� �w�i�t�h�i�n� �a� �t�h�r�e�e� �t�i�e�r� �f�r�a�m�e�w�o�r�k�:� �p�r�i�m�a�r�y� 

�c�e�n�t�e�r�s�,� �s�e�c�o�n�d�a�r�y� �c�e�n�t�e�r�s� �a�n�d� �t�e�r�t�i�a�r�y� �c�e�n�t�e�r�s�.� �P�r�i�m�a�r�y� �c�e�n�t�e�r�s� 

�p�r�o�v�i�d�e� �t�h�e� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �w�i�t�h�i�n� �t�h�e� �f�o�u�r� �l�a�r�g�e�s�t� �t�o�w�n�s� �a�n�d� �s�i�x� 

�l�a�r�g�e�s�t� �v�i�l�l�a�g�e�s� �t�o� �a�t�t�r�a�c�t� �m�o�d�e�r�n� �s�e�c�t�o�r� �a�n�d� �m�a�n�u�f�a�c�t�u�r�i�n�g� �a�c�t�i�v�i�t�i�e�s�.� 

�S�e�c�o�n�d�a�r�y� �c�e�n�t�e�r�s� �i�n�c�o�r�p�o�r�a�t�e� �t�h�e� �t�w�o� �m�i�n�i�n�g� �c�o�m�m�u�n�i�t�i�e�s�,� �t�o�g�e�t�h�e�r� 

�w�i�t�h� �o�t�h�e�r� �l�a�r�g�e� �d�i�s�t�r�i�c�t� �s�e�r�v�i�c�e� �c�e�n�t�e�r�s�,� �a�n�d� �h�a�v�e� �t�h�e� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� 

�t�o� �s�u�p�p�o�r�t� �s�m�a�l�l�e�r� �s�c�a�l�e� �s�e�r�v�i�c�e�s� �t�h�a�n� �t�h�o�s�e� �i�n� �t�h�e� �p�r�i�m�a�r�y� �c�e�n�t�e�r�s�.� 

�T�h�e� �t�e�r�t�i�a�r�y� �c�e�n�t�e�r�s� �s�e�r�v�e� �t�o� �s�u�p�p�o�r�t� �c�o�t�t�a�g�e�-�b�a�s�e�d� �i�n�d�u�s�t�r�i�e�s�,� 

�a�g�r�i�c�u�l�t�u�r�a�l� �a�c�t�i�v�i�t�i�e�s�,� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t� �t�o� �s�e�r�v�i�c�e� �t�h�e� �m�a�j�o�r�i�t�y� �o�f� 
�B�o�t�s�w�a�n�a�'�s� �c�i�t�i�z�e�n�r�y� �(�B�a�r�c�l�a�y�s�,� �1�9�8�7�)�.� 

�T�h�e� �G�o�v�e�r�n�m�e�n�t�'�s� �a�t�t�e�m�p�t� �t�o� �p�r�o�m�o�t�e� �a�g�g�r�e�g�a�t�e� �n�a�t�i�o�n�a�l� 

�d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �a� �m�o�r�e� �e�q�u�i�t�a�b�l�e� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �i�n�c�o�m�e� �t�h�r�o�u�g�h� 

�t�h�i�s� �p�l�a�n� �h�a�v�e� �b�e�e�n� �a�f�f�e�c�t�e�d� �b�y� �a� �c�o�m�p�l�e�x� �s�e�t� �o�f� �e�c�o�n�o�m�i�c� �c�o�n�d�i�t�i�o�n�s�.� 

�T�h�e�s�e� �c�o�n�d�i�t�i�o�n�s� �w�e�r�e� �o�u�t�l�i�n�e�d� �i�n� �a�n� �a�s�s�e�s�s�m�e�n�t� �r�e�p�o�r�t� �b�y� �t�h�e� 

�B�o�t�s�w�a�n�a� �E�d�u�c�a�t�i�o�n� �a�n�d� �H�u�m�a�n� �R�e�s�o�u�r�c�e�s� �S�e�c�t�o�r�:� 

�e� �D�u�a�l� �e�c�o�n�o�m�i�c� �b�a�s�e�s� �o�f� �m�i�n�i�n�g� �a�n�d� �a�g�r�i�c�u�l�t�u�r�e�.� �M�i�n�i�n�g� �i�s� �t�h�e� 

�d�r�i�v�i�n�g� �f�o�r�c�e� �f�o�r� �a�g�g�r�e�g�a�t�e� �e�c�o�n�o�m�i�c� �g�r�o�w�t�h� �a�n�d� �t�h�e� 

�a�c�c�u�m�u�l�a�t�i�o�n� �o�f� �f�o�r�e�i�g�n� �r�e�s�e�r�v�e�s�,� �a�n�d� �a�g�r�i�c�u�l�t�u�r�e� �i�s� �t�h�e� 

�p�r�o�v�i�d�e�r� �o�f� �l�i�v�e�l�i�h�o�o�d� �f�o�r� �a�n� �e�s�t�i�m�a�t�e�d� �t�h�r�e�e� �q�u�a�r�t�e�r�s� �o�f� �t�h�e� 

�p�o�p�u�l�a�t�i�o�n�.� 

�2�0



�e� �I�n�t�e�r�d�e�p�e�n�d�e�n�c�e� �o�f� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �a�n�d� �m�o�d�e�r�n� �s�e�c�t�o�r�s�.� 

�E�x�t�e�n�d�e�d� �f�a�m�i�l�y� �a�r�r�a�n�g�e�m�e�n�t�s� �a�l�l�o�w� �a� �m�a�j�o�r�i�t�y� �o�f� �B�o�t�s�w�a�n�a� 

�w�o�r�k�e�r�s� �t�o� �b�e�n�e�f�i�t� �f�r�o�m� �b�o�t�h� �f�a�m�i�l�y� �a�g�r�i�c�u�l�t�u�r�e� �a�n�d� �w�a�g�e� 

�e�m�p�l�o�y�m�e�n�t�.� �S�e�c�t�o�r�a�l� �i�n�t�e�r�d�e�p�e�n�d�e�n�c�e� �i�s� �a�l�s�o� �e�v�i�d�e�n�t� �i�n� �a� 

�m�a�c�r�o�-�s�o�c�i�a�l� �c�o�n�t�e�x�t� �w�h�e�r�e�i�n� �t�h�e� �a�g�r�i�c�u�l�t�u�r�e� �s�e�c�t�o�r� �i�s� 

�d�e�p�e�n�d�e�n�t� �o�n� �t�h�e� �m�i�n�i�n�g� �s�e�c�t�o�r� �s�p�e�c�i�f�i�c�a�l�l�y�,� �a�n�d� �t�h�e� �m�o�d�e�r�n� 

�s�e�c�t�o�r� �g�e�n�e�r�a�l�l�y�,� �t�o� �p�r�o�v�i�d�e� �t�h�e� �r�e�s�o�u�r�c�e�s� �f�o�r� �i�m�p�r�o�v�e�m�e�n�t� 

�i�n� �a�c�c�e�s�s� �t�o� �a�n�d� �u�s�e� �o�f� �l�a�n�d�,� �i�r�r�i�g�a�t�i�o�n�,� �t�r�a�i�n�i�n�g� �a�n�d� 

�t�e�c�h�n�o�l�o�g�y�.� �T�h�e� �m�o�d�e�r�n� �s�e�c�t�o�r� �i�s� �d�e�p�e�n�d�e�n�t� �o�n� �t�h�e� 

�t�r�a�d�i�t�i�o�n�a�l� �s�e�c�t�o�r� �t�o� �e�a�s�e� �t�h�e� �e�m�p�l�o�y�m�e�n�t� �b�u�r�d�e�n� �w�h�i�c�h� 

�w�o�u�l�d� �r�e�s�u�l�t� �f�r�o�m� �m�a�s�s� �u�r�b�a�n� �m�i�g�r�a�t�i�o�n�.� 

�¢�E�n�v�i�r�o�n�m�e�n�t�a�l� �f�r�a�g�i�l�i�t�y�.� �P�e�r�i�o�d�i�c� �d�r�o�u�g�h�t� �a�n�d� �t�h�e� �f�a�c�t� �t�h�a�t� �7�5� 

�p�e�r�c�e�n�t� �o�f� �t�h�e� �c�o�u�n�t�r�y�'�s� �w�a�t�e�r� �n�e�e�d�s� �a�r�e� �s�u�p�p�l�i�e�d� �b�y� 

�s�u�b�t�e�r�r�a�n�e�a�n� �w�a�t�e�r� �s�o�u�r�c�e�s�,� �d�r�a�m�a�t�i�c�a�l�l�y� �a�f�f�e�c�t�s� �t�h�e� �5� 

�p�e�r�c�e�n�t� �o�f� �l�a�n�d� �a�r�e�a� �s�u�i�t�a�b�l�e� �f�o�r� �c�u�l�t�i�v�a�t�i�o�n�.� 

�e� �E�x�t�e�r�n�a�l� �d�e�p�e�n�d�e�n�c�e�.� �T�h�e�r�e� �i�s� �e�x�t�e�r�n�a�l� �d�e�p�e�n�d�e�n�c�e� �u�p�o�n� �t�h�e� 

�p�o�r�t�s� �o�f� �o�t�h�e�r� �s�o�u�t�h�e�r�n� �A�f�r�i�c�a�n� �c�o�u�n�t�r�i�e�s� �f�o�r� �e�x�p�o�r�t� �o�f� 

�m�i�n�e�r�a�l�s� �a�n�d� �b�e�e�f�,� �f�o�r� �r�e�p�a�t�r�i�a�t�e�d� �p�a�y�m�e�n�t�s� �a�n�d� �r�e�d�u�c�e�d� 

�e�m�p�l�o�y�m�e�n�t� �p�r�e�s�s�u�r�e�s� �a�t� �h�o�m�e�,� �f�o�r� �d�e�m�a�n�d� �f�o�r� �i�t�s� �p�r�o�d�u�c�t�s�,� 

�f�o�r� �f�o�r�e�i�g�n� �a�s�s�i�s�t�a�n�c�e� �t�o� �f�i�n�a�n�c�e� �d�e�v�e�l�o�p�m�e�n�t� �e�x�p�e�n�d�i�t�u�r�e�s�,� 

�a�n�d� �e�s�p�e�c�i�a�l�l�y� �f�o�r� �p�r�o�f�e�s�s�i�o�n�a�l� �a�n�d� �t�e�c�h�n�i�c�a�l� �e�x�p�a�t�r�i�a�t�e� 

�p�e�r�s�o�n�n�e�l� �i�n� �b�o�t�h� �p�u�b�l�i�c� �a�n�d� �p�r�i�v�a�t�e� �s�e�c�t�o�r�s�.� 
�e� �M�a�n�p�o�w�e�r� �i�m�b�a�l�a�n�c�e�s�.� �T�h�e�r�e� �i�s� �a� �g�r�o�s�s� �s�u�r�p�l�u�s� �o�f� �w�o�r�k�e�r�s� 

�r�e�l�a�t�i�v�e� �t�o� �j�o�b�s� �w�h�i�l�e� �t�h�e�r�e� �a�r�e� �s�i�m�u�l�t�a�n�e�o�u�s� �s�h�o�r�t�a�g�e�s� �i�n� 

�t�r�a�d�e�,� �t�e�c�h�n�i�c�a�l�,� �s�c�i�e�n�t�i�f�i�c�,� �a�n�d� �m�a�n�a�g�e�r�i�a�l� �s�k�i�l�l�s�.� 

�°� �P�o�l�i�t�i�c�a�l� �s�t�a�b�i�l�i�t�y� �a�n�d� �c�o�n�s�e�r�v�a�t�i�v�e� �f�i�s�c�a�l� �m�a�n�a�g�e�m�e�n�t�.� �A� 

�s�u�r�p�l�u�s� �o�f� �r�e�c�e�i�p�t�s� �o�v�e�r� �e�x�p�e�n�d�i�t�u�r�e�s� �r�e�s�u�l�t�e�d� �t�h�r�o�u�g�h�o�u�t� 

�t�h�e� �1�9�7�0�'�s� �a�n�d� �i�n� �1�9�9�0� �t�h�e�r�e� �w�a�s� �s�u�f�f�i�c�i�e�n�t� �f�o�r�e�i�g�n� �r�e�s�e�r�v�e�s� 

�t�o� �c�o�v�e�r� �2�4� �m�o�n�t�h�s� �o�f� �i�m�p�o�r�t�s�.� 

�(�1�9�8�4�)� �(�E�c�o�n�o�m�i�s�t� �I�n�t�e�l�l�i�g�e�n�c�e� �U�n�i�t� �#�3�,� �1�9�9�1�)� 

�S�u�b�s�e�q�u�e�n�t� �s�e�c�t�i�o�n�s� �e�x�a�m�i�n�e� �i�s�s�u�e�s� �s�p�e�c�i�f�i�c� �t�o� �t�h�e� �e�a�c�h� �t�h�e� �u�r�b�a�n� 

�a�n�d� �t�h�e� �r�u�r�a�l� �s�e�c�t�o�r�.� 

�2�1



�T�h�e� �U�r�b�a�n� �S�e�c�t�o�r� 

�T�h�i�s� �s�e�c�t�i�o�n� �p�r�o�v�i�d�e�s� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �g�r�o�w�t�h� �o�f� �G�a�b�o�r�o�n�e�,� 

�t�h�e� �n�a�t�i�o�n ��s� �c�a�p�i�t�a�l�;� �s�o�u�r�c�e�s� �o�f� �e�c�o�n�o�m�i�c� �g�r�o�w�t�h� �t�h�a�t� �h�a�v�e� �f�u�e�l�e�d� 

�m�o�d�e�r�n�i�z�a�t�i�o�n�;� �t�h�e� �r�a�n�g�e� �o�f� �t�e�c�h�n�o�l�o�g�y� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �a�n� �u�r�b�a�n� 

�s�t�a�n�d�a�r�d� �o�f� �l�i�v�i�n�g�;� �a�n�d� �s�o�m�e� �p�r�o�b�l�e�m�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n� �f�r�o�m� �r�u�r�a�l� �t�o� �u�r�b�a�n�.� 

�U�r�b�a�n� �d�e�v�e�l�o�p�m�e�n�t� �c�o�u�l�d� �b�e� �s�a�i�d� �t�o� �h�a�v�e� �s�t�a�r�t�e�d� �i�n� �B�o�t�s�w�a�n�a� 

�w�i�t�h� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �i�t�s� �n�e�w� �c�a�p�i�t�a�l�,� �G�a�b�o�r�o�n�e�,� �w�h�e�n� �t�h�e� �c�o�u�n�t�r�y� 

�w�a�s� �o�n�e� �o�f� �t�h�e� �p�o�o�r�e�s�t� �i�n� �A�f�r�i�c�a�.� �T�h�e�n� �a� �v�i�l�l�a�g�e�,� �G�a�b�o�r�o�n�e� �w�a�s� 

�s�e�l�e�c�t�e�d� �a�s� �t�h�e� �c�a�p�i�t�o�l� �s�i�t�e� �f�o�r� �s�e�v�e�r�a�l� �r�e�a�s�o�n�s�.� �P�r�i�m�a�r�i�l�y� �i�t� �l�a�y� �w�i�t�h�i�n� 

�t�h�e� �m�o�s�t� �d�e�v�e�l�o�p�e�d� �r�e�g�i�o�n� �o�f� �t�h�e� �c�o�u�n�t�r�y� �w�h�i�c�h� �h�a�d� �a�c�c�e�s�s� �t�o� �w�a�t�e�r� 

�a�n�d� �r�a�i�l� �c�o�n�n�e�c�t�i�o�n�s�.� 

�W�h�e�n� �c�o�n�s�t�r�u�c�t�i�o�n� �b�e�g�a�n� �i�n� �1�9�6�4�,� �G�a�b�o�r�o�n�e� �w�a�s� �p�l�a�n�n�e�d� �t�o� 

�e�x�p�a�n�d� �t�o� �a� �c�o�m�m�u�n�i�t�y� �o�f� �s�o�m�e� �2�0�,�0�0�0� �i�n�h�a�b�i�t�a�n�t�s�.� �T�o�d�a�y�,� �t�h�e� �c�i�t�y� 

�h�a�s� �a� �p�o�p�u�l�a�t�i�o�n� �o�f� �o�v�e�r� �1�3�0�,�0�0�0� �p�e�o�p�l�e� �a�n�d� �i�t� �i�s� �s�t�i�l�l� �g�r�o�w�i�n�g� 

�r�a�p�i�d�l�y� �(�M�i�d�d�l�e�t�o�n�,� �1�9�9�0�)�.� �G�a�b�o�r�o�n�e� �i�s� �n�o�w� �a�m�o�n�g� �A�f�r�i�c�a�'�s� �f�a�s�t�e�s�t� 

�g�r�o�w�i�n�g� �c�e�n�t�e�r�s�.� 

�A�n�y� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �s�e�c�t�o�r�a�l� �c�o�m�p�o�s�i�t�i�o�n� �o�f� �u�r�b�a�n� �c�e�n�t�e�r�s� �m�u�s�t� 

�i�n�c�l�u�d�e� �a�n� �e�x�a�m�i�n�a�t�i�o�n� �o�f� �t�h�e� �s�o�u�r�c�e�s� �o�f� �e�c�o�n�o�m�i�c� �g�r�o�w�t�h�.� �H�e�r�e�,� �t�h�e� 

�l�i�t�e�r�a�t�u�r�e� �p�o�i�n�t�e�d� �o�u�t� �t�h�a�t� �t�h�e� �m�i�n�i�n�g� �s�e�c�t�o�r� �h�a�s� �b�e�e�n� �t�h�e� �c�a�t�a�l�y�s�t� �f�o�r� 

�t�h�e� �c�o�u�n�t�r�y�'�s� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �s�o�c�i�a�l� �a�c�h�i�e�v�e�m�e�n�t�s� 
�(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�4�)�.� �T�h�i�s� �h�a�s� 

�c�r�e�a�t�e�d� �a� �r�a�p�i�d� �e�x�p�a�n�s�i�o�n� �i�n� �B�o�t�s�w�a�n�a�'�s� �e�x�p�o�r�t� �e�c�o�n�o�m�y�.� �I�n� �d�o�i�n�g� �s�o� 

�m�o�d�e�r�n�i�z�a�t�i�o�n� �a�n�d� �t�e�c�h�n�o�l�o�g�i�c�a�l� �d�i�f�f�u�s�i�o�n� �h�a�v�e� �o�c�c�u�r�r�e�d� �p�r�i�m�a�r�i�l�y� �i�n� 

�t�h�e� �u�r�b�a�n� �a�n�d� �m�i�n�i�n�g� �c�o�m�m�u�n�i�t�i�e�s�.� 

�T�h�e� �i�m�p�a�c�t� �o�f� �m�o�d�e�r�n�i�z�a�t�i�o�n� �a�n�d� �t�e�c�h�n�o�l�o�g�i�c�a�l� �d�e�v�e�l�o�p�m�e�n�t� 

�h�a�s� �g�i�v�e�n� �u�r�b�a�n� �c�e�n�t�e�r�s� �a� �c�h�a�r�a�c�t�e�r� �u�n�i�q�u�e�l�y� �d�i�f�f�e�r�e�n�t� �t�h�a�n� �t�h�a�t� 

�w�h�i�c�h� �i�s� �f�o�u�n�d� �i�n� �m�o�s�t� �p�r�o�v�i�n�c�i�a�l� �s�e�t�t�i�n�g�s�.� �F�i�r�s�t� �a�n�d� �f�o�r�e�m�o�s�t�,� �t�h�e� 

�l�i�t�e�r�a�t�u�r�e� �s�h�o�w�s� �t�h�a�t� �u�r�b�a�n� �c�e�n�t�e�r�s� �a�r�e� �n�o�n�-�a�g�r�i�c�u�l�t�u�r�a�l� �e�n�c�l�a�v�e�s�.� 

�T�h�i�s� �i�s� �r�e�f�l�e�c�t�e�d� �i�n� �t�h�e� �h�i�g�h� �c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f� �w�a�g�e� �e�a�r�n�i�n�g� �a�c�t�i�v�i�t�i�e�s� 

�i�n�v�o�l�v�e�d� �w�i�t�h� �m�a�n�u�f�a�c�t�u�r�i�n�g�,� �c�o�n�s�t�r�u�c�t�i�o�n�,� �t�r�a�n�s�p�o�r�t�a�t�i�o�n�,� 

�c�o�m�m�u�n�i�c�a�t�i�o�n�s�,� �t�r�a�d�e�,� �c�o�m�m�e�r�c�e�,� �t�o�u�r�i�s�m� �a�n�d� �a� �h�o�s�t� �o�f� �s�e�r�v�i�c�e� �a�n�d� 

�o�t�h�e�r� �g�r�o�w�i�n�g� �i�n�d�u�s�t�r�i�e�s� �(�M�i�n�i�s�t�r�y� �o�f� �C�o�m�m�e�r�c�e� �a�n�d� �I�n�d�u�s�t�r�y�,� �1�9�8�8�)�.� 

�2�2



�W�i�t�h� �t�h�i�s� �r�e�l�a�t�i�v�e� �e�c�o�n�o�m�i�c� �d�i�v�e�r�s�i�f�i�c�a�t�i�o�n� �o�c�c�u�r�r�i�n�g� �i�n� �u�r�b�a�n� 

�c�e�n�t�e�r�s�,� �t�h�e� �r�a�n�g�e� �o�f� �t�e�c�h�n�o�l�o�g�i�c�a�l� �d�i�f�f�u�s�i�o�n� �i�s� �i�n�t�e�r�w�o�v�e�n� �c�l�o�s�e�l�y� 

�w�i�t�h� �s�t�a�n�d�a�r�d�s� �o�f� �l�i�v�i�n�g� �f�o�r� �u�r�b�a�n� �d�w�e�l�l�e�r�s�.� �T�h�e� �l�i�t�e�r�a�t�u�r�e� �s�h�o�w�s� 

�h�o�w� �m�o�d�e�r�n�i�z�a�t�i�o�n� �h�a�s� �c�o�n�t�r�i�b�u�t�e�d� �t�o� �t�h�e� �n�e�e�d�s� �o�f� �u�r�b�a�n� �h�o�u�s�e�h�o�l�d�s� 

�a�s� �f�o�l�l�o�w�s�:� 

�°�9�7� �p�e�r�c�e�n�t� �o�f� �h�o�u�s�e�h�o�l�d�s� �h�a�d� �p�i�p�e�d� �w�a�t�e�r� �i�n� �u�r�b�a�n� �a�r�e�a�s� �;� 

�°�7�0� �p�e�r�c�e�n�t� �o�f� �h�o�u�s�e�h�o�l�d�s� �h�a�d� �e�i�t�h�e�r� �p�i�t� �l�a�t�r�i�n�e�s� �o�r� �f�l�u�s�h� 

�t�o�i�l�e�t�s�;� 

�°�1�5� �p�e�r�c�e�n�t� �o�f� �h�o�u�s�e�h�o�l�d�s� �h�a�d� �a�c�c�e�s�s� �t�o� �e�l�e�c�t�r�i�c�i�t�y� �f�o�r� �l�i�g�h�t�i�n�g� 

�o�r� �c�o�o�k�i�n�g�;� 

�e�4�9� �p�e�r�c�e�n�t� �o�f� �a�l�l� �h�o�u�s�e�h�o�l�d�s� �u�s�e�d� �e�i�t�h�e�r� �w�o�o�d� �o�r� �c�h�a�r�c�o�a�l� �f�o�r� 

�c�o�o�k�i�n�g�.� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� 

�1�9�8�5�)� 

�T�h�e� �r�a�p�i�d� �g�r�o�w�t�h� �o�f� �u�r�b�a�n� �s�e�t�t�l�e�m�e�n�t�s� �h�a�s� �a�b�r�u�p�t�l�y� �c�r�e�a�t�e�d� 

�c�h�a�n�g�e�s� �w�i�t�h�i�n� �a�g�r�i�c�u�l�t�u�r�a�l� �c�o�m�m�u�n�i�t�i�e�s� �(�s�e�e� �T�a�b�l�e�s� �A�-�2�,� �t�h�r�o�u�g�h� �A�-� 

�4� �a�n�d� �F�i�g�u�r�e� �A�-�1�,� �i�n� �A�p�p�e�n�d�i�x� �A�)�.� �A�s� �m�o�d�e�r�n�i�z�a�t�i�o�n� �t�a�k�e�s� �p�l�a�c�e�,� 

�r�u�r�a�l� �s�e�t�t�l�e�m�e�n�t�s� �b�e�g�i�n�n�i�n�g� �t�o� �f�a�c�e� �c�h�a�l�l�e�n�g�e�s� �t�h�a�t� �a�r�e� �r�e�l�a�t�e�d� �n�o�t� 

�o�n�l�y� �t�o� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�s� �i�n� �t�h�e� �e�c�o�n�o�m�y� �b�u�t� �a�l�s�o� �t�o� �c�h�a�n�g�e�s� �i�n� 

�c�u�s�t�o�m�s�.� �U�r�b�a�n�i�z�i�n�g� �s�e�t�t�l�e�m�e�n�t�s� �o�f�t�e�n� �s�h�i�f�t� �f�r�o�m� �a�g�r�i�c�u�l�t�u�r�e�-�b�a�s�e�d� 

�a�c�t�i�v�i�t�i�e�s� �t�o�w�a�r�d� �e�c�o�n�o�m�i�c� �a�c�t�i�v�i�t�i�e�s� �w�h�e�r�e� �p�e�o�p�l�e� �m�a�y� �f�i�n�d� �t�h�a�t� 
�s�m�a�l�l�-�f�a�r�m� �t�e�c�h�n�o�l�o�g�i�e�s� �d�o� �n�o�t� �c�a�r�r�y� �o�v�e�r� �w�e�l�l� �i�n�t�o� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� 

�c�r�e�a�t�e�d� �b�y� �m�o�d�e�r�n� �c�o�n�s�u�m�e�r�i�s�m�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �i�n�t�r�o�d�u�c�t�i�o�n� �o�f� 

�w�a�g�e� �e�a�r�n�i�n�g� �m�a�y� �c�a�u�s�e� �c�o�n�s�i�d�e�r�a�b�l�e� �c�h�a�n�g�e�s� �i�n� �t�h�e� �p�a�t�t�e�r�n�s� �o�f� 

�b�e�h�a�v�i�o�r� �m�a�n�y� �h�a�v�e� �l�i�v�e�d� �w�i�t�h�.� �I�n� �t�h�e� �f�a�c�e� �o�f� �l�a�n�d� �a�n�d� 

�e�n�v�i�r�o�n�m�e�n�t�a�l� �p�r�e�s�s�u�r�e�s�,� �t�h�e� �u�n�c�e�r�t�a�i�n�t�y� �a�n�d� �o�f�t�e�n� �d�e�c�l�i�n�i�n�g� �r�e�a�l� 

�e�a�r�n�i�n�g�s� �o�f� �s�u�b�s�i�s�t�e�n�c�e� �f�a�r�m�e�r�s� �a�n�d� �l�i�v�e�s�t�o�c�k� �p�r�o�d�u�c�e�r�s� �w�i�l�l� �f�o�r�c�e� 

�m�a�n�y� �B�a�t�s�w�a�n�a� �t�o� �s�e�e�k� �f�o�r�m�a�l� �s�e�c�t�o�r� �o�c�c�u�p�a�t�i�o�n�s�.� 

�G�i�v�e�n� �t�h�e� �r�e�l�a�t�i�v�e�l�y� �s�h�o�r�t� �t�i�m�e�l�i�n�e� �i�n�v�o�l�v�e�d� �i�n� �r�u�r�a�l� �t�o� �u�r�b�a�n� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n�,� �o�n�e� �c�a�n� �u�n�d�e�r�s�t�a�n�d� �t�h�e� �d�i�s�t�u�r�b�i�n�g� �s�o�c�i�a�l� �r�e�a�l�i�z�a�t�i�o�n� 

�o�f� �t�h�o�s�e� �c�a�u�g�h�t� �i�n� �t�h�e� �m�i�d�s�t� �o�f� �c�u�l�t�u�r�a�l� �c�h�a�n�g�e� �i�n� �t�h�e�i�r� �r�u�r�a�l� 

�c�o�m�m�u�n�i�t�i�e�s� �o�v�e�r� �t�h�e� �l�a�s�t� �t�w�o� �d�e�c�a�d�e�s�.� �I�n� �a�d�d�i�t�i�o�n�,� �R�a�p�i�d� 

�u�r�b�a�n�i�z�a�t�i�o�n� �h�a�s� �c�r�e�a�t�e�d� �s�o�m�e� �o�f� �t�h�e� �c�o�n�s�t�r�a�i�n�t�s� �d�e�s�c�r�i�b�e�d� �i�n� �t�h�e� 
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�p�r�e�v�i�o�u�s� �s�e�c�t�i�o�n�,� �s�p�e�c�i�f�i�c�a�l�l�y�:� �m�a�n�p�o�w�e�r� �i�m�b�a�l�a�n�c�e�s� �(�i�.�e�.� �s�u�r�p�l�u�s� 

�l�a�b�o�r� �a�n�d� �u�n�m�e�t� �d�e�m�a�n�d�)� �a�n�d� �t�h�e� �e�x�t�e�r�n�a�l� �d�e�p�e�n�d�e�n�c�e� �o�n� �e�x�p�a�t�r�i�a�t�e� 

�t�e�c�h�n�i�c�a�l� �a�n�d� �m�a�n�a�g�e�r�i�a�l� �p�e�r�s�o�n�n�e�l�.� �E�d�u�c�a�t�i�o�n�a�l� �p�r�o�g�r�a�m�m�i�n�g�,� 

�s�p�e�c�i�f�i�c�a�l�l�y� �v�o�c�a�t�i�o�n�a�l�/�t�e�c�h�n�i�c�a�l� �e�d�u�c�a�t�i�o�n� �a�n�d� �t�r�a�i�n�i�n�g�,� �h�a�s� �t�r�i�e�d� �t�o� 

�r�e�s�p�o�n�d� �t�o� �t�h�e� �n�u�m�b�e�r�s� �o�f� �B�a�t�s�w�a�n�a� �w�h�o� �a�r�e� �u�n�q�u�a�l�i�f�i�e�d� �i�n� �t�h�e� �m�o�s�t� 

�S�t�r�a�t�e�g�i�c� �c�a�r�e�e�r� �f�i�e�l�d�s�.� 

�W�h�a�t� �t�h�e�n� �a�r�e� �t�h�e� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�e�c�h�n�o�l�o�g�y� �a�m�o�n�g� �y�o�u�n�g�e�r� 

�g�e�n�e�r�a�t�i�o�n�s� �o�f� �B�a�t�s�w�a�n�a� �w�h�o� �h�a�v�e� �g�r�o�w�n� �u�p� �b�e�i�n�g� �e�x�p�o�s�e�d� �t�o� �t�h�e�s�e� 

�s�o�c�i�a�l� �a�n�d� �t�e�c�h�n�o�l�o�g�i�c�a�l� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�s� �w�i�t�h�i�n� �t�h�e�i�r� �u�r�b�a�n� 

�e�n�v�i�r�o�n�m�e�n�t�?� �O�n�e� �c�a�n�n�o�t� �b�e� �c�e�r�t�a�i�n� �f�r�o�m� �a� �r�e�v�i�e�w� �o�f� �t�h�e� �l�i�t�e�r�a�t�u�r�e� 

�w�h�e�t�h�e�r� �t�h�e� �t�y�p�e� �o�f� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �t�a�u�g�h�t� �i�n� �s�c�h�o�o�l�s� �i�s� 

�p�a�r�t�i�c�u�l�a�r�l�y� �u�s�e�f�u�l� �t�o� �t�h�e�s�e� �p�u�p�i�l�s�.� �P�e�r�h�a�p�s� �m�o�r�e� �i�m�p�o�r�t�a�n�t�l�y�,� �t�h�e� 

�l�i�t�e�r�a�t�u�r�e� �d�o�e�s� �n�o�t� �i�n�f�o�r�m� �u�s� �a�s� �t�o� �w�h�e�t�h�e�r� �y�o�u�n�g� �p�e�o�p�l�e� �i�n� �t�h�e�s�e� 

�c�o�m�m�u�n�i�t�i�e�s� �a�r�e� �b�e�i�n�g� �e�x�p�o�s�e�d� �t�o� �t�e�c�h�n�o�l�o�g�y� �t�h�a�t� �e�m�p�o�w�e�r�s� �t�h�e�m� �t�o� 

�c�h�o�o�s�e� �b�e�t�w�e�e�n� �p�u�r�s�u�i�n�g� �a� �s�u�c�c�e�s�s�f�u�l� �c�a�r�e�e�r� �i�n� �e�i�t�h�e�r� �t�h�e� �u�r�b�a�n� �o�r� 

�r�u�r�a�l� �e�n�v�i�r�o�n�m�e�n�t�.� 

�T�h�e� �R�u�r�a�l� �S�e�c�t�o�r� 

�I�n� �c�o�n�t�r�a�s�t� �t�o� �t�h�e� �p�r�e�v�i�o�u�s� �s�e�c�t�i�o�n�,� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �p�r�o�v�i�d�e�d� 

�h�e�r�e� �o�n� �t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �r�u�r�a�l� �h�o�u�s�e�h�o�l�d�s� �a�n�d� �r�u�r�a�l� 
�c�o�m�m�u�n�i�t�i�e�s� �i�n�c�l�u�d�i�n�g� �p�h�y�s�i�c�a�l�,� �s�o�c�i�a�l�,� �a�n�d� �e�c�o�n�o�m�i�c� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� 

�F�a�c�t�o�r�s� �t�h�a�t� �a�f�f�e�c�t� �t�h�e� �l�i�v�e�l�i�h�o�o�d�s� �o�f� �r�u�r�a�l� �p�e�o�p�l�e�,� �a�n�d� �t�h�e� �i�m�p�o�r�t�a�n�c�e� 

�o�f� �r�u�r�a�l� �c�o�m�m�u�n�i�t�i�e�s� �a�r�e� �i�n�c�l�u�d�e�d�.� �F�i�n�a�l�l�y�,� �t�h�i�s� �s�e�c�t�i�o�n� �d�e�s�c�r�i�b�e�s� �t�h�e� 

�t�e�n�d�e�n�c�y� �f�o�r� �y�o�u�n�g� �p�e�o�p�l�e� �t�o� �l�e�a�v�e� �t�h�e� �r�u�r�a�l� �a�r�e�a�s�.� 

�T�h�e� �N�a�t�i�o�n�a�l� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n� �6� �(�1�9�8�5�-�1�9�9�1�)� �e�s�t�i�m�a�t�e�d� �t�h�a�t� 

�t�h�e� �a�v�e�r�a�g�e� �r�u�r�a�l� �h�o�u�s�e�h�o�l�d� �i�s� �m�a�d�e� �u�p� �o�f� �r�o�u�g�h�l�y� �s�i�x� �p�e�r�s�o�n�s�.� �T�h�i�s� 

�a�v�e�r�a�g�e�s� �s�l�i�g�h�t�l�y� �t�w�o� �p�e�r�s�o�n�s� �h�i�g�h�e�r� �t�h�a�n� �u�r�b�a�n� �h�o�u�s�e�h�o�l�d�s�.� �I�n� �r�u�r�a�l� 

�s�e�t�t�l�e�m�e�n�t�s� �o�f� �1�0�0�0� �p�e�o�p�l�e� �o�r� �m�o�r�e�,� �o�n�l�y� �2�0� �p�e�r�c�e�n�t� �o�f� �h�o�u�s�e�h�o�l�d�s� 

�h�a�v�e� �a�c�c�e�s�s� �t�o� �p�i�p�e�d� �w�a�t�e�r�.� �E�l�e�c�t�r�i�c�i�t�y� �i�n� �r�u�r�a�l� �h�o�m�e�s� �r�e�a�c�h�e�s� �a� �l�i�t�t�l�e� 

�o�v�e�r� �1� �p�e�r�c�e�n�t� �o�f� �f�a�m�i�l�i�e�s�.� �A�l�s�o�,� �m�o�r�e� �t�h�a�n� �9�0� �p�e�r�c�e�n�t� �o�f� �r�u�r�a�l� 

�f�a�m�i�l�i�e�s� �u�s�e� �e�i�t�h�e�r� �w�o�o�d� �o�r� �c�h�a�r�c�o�a�l� �f�o�r� �c�o�o�k�i�n�g� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� 

�a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�5�)�.� 
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�G�o�v�e�r�n�m�e�n�t� �e�s�t�i�m�a�t�e�s� �s�h�o�w� �t�h�a�t� �t�h�r�e�e� �q�u�a�r�t�e�r�s� �o�f� �B�a�t�s�w�a�n�a� 

�l�i�v�e� �i�n� �r�u�r�a�l� �a�r�e�a�s�.� �T�h�e� �g�r�e�a�t�e�s�t� �p�e�r�c�e�n�t�a�g�e� �o�f� �r�u�r�a�l� �d�w�e�l�l�e�r�s� �r�e�s�i�d�e�s� 

�i�n� �c�o�m�m�u�n�i�t�i�e�s� �o�f� �5�0�0�0� �i�n�h�a�b�i�t�a�n�t�s� �o�r� �l�e�s�s�.� �T�h�e� �l�i�t�e�r�a�t�u�r�e� �d�e�s�c�r�i�b�e�s� �a� 

�d�r�a�m�a�t�i�c� �i�n�c�r�e�a�s�e� �i�n� �v�i�l�l�a�g�e�s� �o�f� �a� �s�i�z�e� �s�m�a�l�l�e�r� �t�h�a�n� �5�0�0� �p�e�o�p�l�e� �o�v�e�r� 

�t�h�e� �p�a�s�t� �t�w�e�n�t�y� �y�e�a�r�s�.� �T�h�e� �N�a�t�i�o�n�a�l� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n� �6� �r�e�p�o�r�t�s� 

�s�e�v�e�r�a�l� �r�e�a�s�o�n�s� �f�o�r� �t�h�i�s� �t�r�e�n�d�:� �i�n�c�r�e�a�s�e�d� �p�r�o�s�p�e�r�i�t�y� �i�n� �t�h�e� �c�o�u�n�t�r�y�;� 

�a�v�a�i�l�a�b�i�l�i�t�y� �o�f� �t�r�a�n�s�p�o�r�t� �a�n�d� �i�m�p�r�o�v�e�d� �r�o�a�d�s�;� �a�v�a�i�l�a�b�i�l�i�t�y� �o�f� 

�e�x�t�e�n�s�i�o�n� �w�o�r�k�e�r�s� �i�n� �a�n�i�m�a�l� �h�u�s�b�a�n�d�r�y� �a�n�d� �f�a�r�m�i�n�g� �t�o� �e�x�t�e�n�d� �t�h�e�i�r� 

�s�e�r�v�i�c�e�s� �t�o� �m�o�r�e� �r�e�m�o�t�e� �p�a�r�t�s� �o�f� �t�h�e� �c�o�u�n�t�r�y�,� �a�v�a�i�l�a�b�i�l�i�t�y� �o�f� 

�i�n�c�r�e�a�s�e�d� �f�i�n�a�n�c�i�a�l� �s�e�r�v�i�c�e�s� �t�o� �h�e�l�p� �f�a�r�m�e�r�s� �d�e�v�e�l�o�p� �b�o�r�e� �h�o�l�e�s� 

�(�w�e�l�l�s�)�,� �e�t�c�.� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�5�)�.� 

�A� �s�t�u�d�y� �o�f� �e�c�o�n�o�m�i�c� �a�c�t�i�v�i�t�y� �s�h�o�w�s� �t�h�a�t� �m�o�s�t� �p�e�o�p�l�e� �i�n� �t�h�e� 

�r�u�r�a�l� �a�r�e�a�s� �a�r�e� �e�n�g�a�g�e�d� �i�n� �a�g�r�i�c�u�l�t�u�r�a�l� �a�c�t�i�v�i�t�i�e�s�.� �C�r�o�p� �a�n�d� �l�i�v�e�s�t�o�c�k� 

�p�r�o�d�u�c�t�i�o�n� �f�o�r�m�s� �a� �u�n�i�q�u�e� �t�h�r�e�e�-�s�i�t�e� �s�y�s�t�e�m� �o�f� �f�a�r�m�i�n�g�.� �T�h�i�s� �s�y�s�t�e�m� 

�r�e�s�u�l�t�s� �i�n� �p�a�t�t�e�r�n�s� �o�f� �a�n�n�u�a�l� �m�i�g�r�a�t�i�o�n� �f�r�o�m� �t�h�e� �v�i�l�l�a�g�e� �w�h�e�r�e� 

�f�a�m�i�l�i�e�s� �u�s�u�a�l�l�y� �l�i�v�e� �t�o�g�e�t�h�e�r� �d�u�r�i�n�g� �J�u�n�e� �t�h�r�o�u�g�h� �N�o�v�e�m�b�e�r�,� �t�o� �t�h�e� 

�"�l�a�n�d�s�"� �w�h�e�r�e� �w�o�m�e�n� �a�n�d� �g�i�r�l�s� �f�a�r�m� �c�r�o�p�s�,� �a�n�d� �t�o� �t�h�e� �"�c�a�t�t�l�e� �p�o�s�t �� 

�w�h�e�r�e� �m�e�n� �a�n�d� �b�o�y�s� �l�o�o�k� �a�f�t�e�r� �t�h�e�i�r� �l�i�v�e�s�t�o�c�k� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� 

�a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�4�)�.� �T�h�e� �N�a�t�i�o�n�a�l� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n� �7� 

�r�e�p�o�r�t�s� �t�h�a�t� �w�h�i�l�e� �s�t�i�l�l� �i�n� �e�x�i�s�t�e�n�c�e� �t�h�i�s� �s�y�s�t�e�m� �o�f� �f�a�r�m�i�n�g� �i�s� 

�d�e�c�l�i�n�i�n�g� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�9�1�)�.� �D�u�e� 

�t�o� �t�h�i�s� �c�h�a�n�g�e� �i�n� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �f�a�r�m�i�n�g� �s�y�s�t�e�m� �a�l�o�n�g� �w�i�t�h� �m�i�g�r�a�t�i�o�n� 

�a�n�d� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t�s� �t�h�a�t� �h�a�v�e� �m�a�d�e� �i�t� �p�o�s�s�i�b�l�e� �t�o� �s�e�t�t�l�e� �m�o�r�e� 

�r�e�m�o�t�e� �a�r�e�a�s�,� �a� �c�h�a�l�l�e�n�g�i�n�g� �d�e�m�a�n�d� �h�a�s� �b�e�e�n� �c�r�e�a�t�e�d� �f�o�r� 

�g�o�v�e�r�n�m�e�n�t� �t�o� �p�r�o�v�i�d�e� �s�e�r�v�i�c�e�s� �a�n�d� �e�d�u�c�a�t�i�o�n� �t�o� �t�h�o�s�e� �s�c�a�t�t�e�r�e�d� 

�t�h�r�o�u�g�h�o�u�t� �t�h�e� �l�e�s�s� �d�e�v�e�l�o�p�e�d� �r�e�g�i�o�n�s�.� 

�F�a�c�t�o�r�s� �t�h�a�t� �a�f�f�e�c�t� �t�h�e� �l�i�v�e�l�i�h�o�o�d�s� �o�f� �p�e�o�p�l�e� �i�n� �r�u�r�a�l� �a�r�e�a�s� �a�r�e� 

�c�o�n�d�i�t�i�o�n�s� �s�u�c�h� �a�s� �r�a�i�n�,� �s�o�i�l�,� �l�a�n�d� �a�v�a�i�l�a�b�i�l�i�t�y�,� �s�u�i�t�a�b�l�e� �g�r�a�z�i�n�g� �a�r�e�a�s�,� 

�w�o�o�d� �f�o�r� �f�u�e�l�,� �c�l�e�a�n� �w�a�t�e�r�,� �m�e�d�i�c�a�l� �s�e�r�v�i�c�e�,� �a�c�c�e�s�s�i�b�l�e� �m�a�r�k�e�t�s� �a�n�d� 

�o�t�h�e�r� �n�e�e�d�s� �b�a�s�i�c� �t�o� �t�h�e�i�r� �w�a�y�s� �o�f� �e�x�i�s�t�e�n�c�e�.� �U�s�e� �o�f� �t�h�e� �n�a�t�u�r�a�l� 

�r�e�s�o�u�r�c�e�s� �i�s� �c�u�l�t�u�r�a�l�l�y� �v�i�e�w�e�d� �a�s� �a�n� �i�n�h�e�r�i�t�e�d� �r�i�g�h�t�.� �F�o�r� �e�x�a�m�p�l�e�,� 

�e�n�t�i�t�l�e�m�e�n�t� �t�o� �b�u�i�l�d� �h�o�m�e�s� �a�n�d� �p�l�o�u�g�h�,� �t�o� �f�r�e�e�l�y� �c�o�l�l�e�c�t� �f�i�r�e�w�o�o�d�,� 

�b�u�i�l�d�i�n�g� �m�a�t�e�r�i�a�l�s�,� �w�i�l�d� �f�o�o�d�,� �a�n�d� �m�e�d�i�c�i�n�a�l� �p�l�a�n�t�s�,� �a�n�d� �t�h�e� �r�i�g�h�t� �t�o� 

�h�e�r�d� �c�a�t�t�l�e� �a�r�e� �a�l�l� �g�u�a�r�a�n�t�e�e�d� �t�h�r�o�u�g�h� �c�i�t�i�z�e�n�s�h�i�p� �(�M�i�d�d�l�e�t�o�n�,� �1�9�9�0�)�.� 

�2�5



�T�h�e�r�e� �a�r�e� �p�r�e�s�s�u�r�e�s� �b�r�o�u�g�h�t� �o�n�t�o� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �b�y� �p�o�p�u�l�a�t�i�o�n�,� 

�d�r�o�u�g�h�t�,� �d�e�f�o�r�e�s�t�a�t�i�o�n�,� �a�n�d� �o�v�e�r�g�r�a�z�i�n�g�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �s�o�i�l� 

�c�o�n�d�i�t�i�o�n�s� �o�f� �B�o�t�s�w�a�n�a�'�s� �s�a�v�a�n�n�a� �m�a�k�e�s� �i�t� �m�o�r�e� �s�u�i�t�a�b�l�e� �f�o�r� �g�r�a�z�i�n�g� 

�t�h�a�n� �c�r�o�p� �p�r�o�d�u�c�t�i�o�n�.� �H�o�w�e�v�e�r�,� �o�v�e�r�g�r�a�z�i�n�g� �o�n� �c�o�m�m�u�n�a�l� �p�a�s�t�u�r�e�s� �i�s� 

�n�o�w� �a� �s�e�r�i�o�u�s� �t�h�r�e�a�t�.� �A�l�s�o�,� �r�e�p�o�r�t�s� �s�h�o�w� �t�h�a�t� �t�h�e� �p�r�e�s�s�u�r�e� �o�n� 

�w�o�o�d�l�a�n�d�s� �t�o� �p�r�o�v�i�d�e� �f�i�r�e�w�o�o�d� �i�s� �i�n�c�r�e�a�s�i�n�g� �d�e�f�o�r�e�s�t�a�t�i�o�n� �a�t� �a�n� 

�a�l�a�r�m�i�n�g� �r�a�t�e�.� �C�o�m�b�i�n�i�n�g� �t�h�e�s�e� �p�r�e�s�s�u�r�e�s� �i�n� �t�h�e� �m�o�r�e� �p�o�p�u�l�a�t�e�d� 

�a�r�e�a�s� �c�o�m�p�o�u�n�d�s� �t�h�e� �e�f�f�e�c�t�s� �o�f� �e�n�v�i�r�o�n�m�e�n�t�a�l� �d�e�g�r�a�d�a�t�i�o�n� �m�a�k�i�n�g� 

�t�h�e�s�e� �a�r�e�a�s� �l�e�s�s� �p�r�o�d�u�c�t�i�v�e� �o�v�e�r� �t�i�m�e� �(�M�i�d�d�l�e�t�o�n�,� �1�9�9�0�)�.� 

�T�h�e� �l�i�t�e�r�a�t�u�r�e� �a�l�s�o� �d�e�s�c�r�i�b�e�d� �s�o�m�e� �s�o�c�i�a�l� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �t�h�a�t� 

�a�d�v�e�r�s�e�l�y� �i�m�p�a�c�t� �t�h�e� �l�i�v�e�s� �o�f� �f�a�m�i�l�i�e�s� �w�i�t�h�i�n� �r�u�r�a�l� �p�o�p�u�l�a�t�i�o�n�s�.� 

�H�o�u�s�e�h�o�l�d�s� �h�e�a�d�e�d� �b�y� �w�o�m�e�n� �(�r�o�u�g�h�l�y� �h�a�l�f�)� �a�r�e� �c�o�n�s�t�r�a�i�n�e�d� �b�y� 

�o�f�t�e�n� �n�o�t� �o�w�n�i�n�g� �d�r�a�f�t� �a�n�i�m�a�l�s� �o�r� �n�o�t� �h�a�v�i�n�g� �t�h�e� �a�i�d� �o�f� �m�a�l�e�s� �t�o� �h�e�l�p� 

�p�l�o�u�g�h� �f�i�e�l�d�s� �i�n� �o�r�d�e�r� �t�o� �p�l�a�n�t� �c�r�o�p�s� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� 

�D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�5�)�.� �T�h�i�s� �s�u�g�g�e�s�t�s� �t�h�a�t� �y�o�u�n�g� �c�h�i�l�d�r�e�n� 

�w�i�t�h�i�n� �t�h�e� �h�o�u�s�e�h�o�l�d� �w�i�l�l� �b�e� �a�f�f�e�c�t�e�d�.� �I�n� �a�d�d�i�t�i�o�n�,� �m�a�n�y� �o�f� �t�h�e� 

�m�o�b�i�l�e� �a�n�d� �b�e�t�t�e�r� �e�d�u�c�a�t�e�d� �y�o�u�n�g� �a�d�u�l�t�s� �a�r�e� �o�p�t�i�n�g� �t�o� �m�i�g�r�a�t�e� �o�u�t� �o�f� 

�r�u�r�a�l� �c�o�m�m�u�n�i�t�i�e�s� �i�n� �f�a�v�o�r� �o�f� �u�r�b�a�n� �o�c�c�u�p�a�t�i�o�n�s�.� �T�h�u�s�,� �t�h�e� �l�i�t�e�r�a�t�u�r�e� 

�p�r�e�s�e�n�t�e�d� �s�o�m�e� �s�e�r�i�o�u�s� �h�a�r�d�s�h�i�p�s� �f�a�c�e�d� �b�y� �f�a�m�i�l�i�e�s� �w�h�o�s�e� 

�l�i�v�e�l�i�h�o�o�d�s� �d�e�p�e�n�d� �o�n� �f�o�o�d� �p�r�o�d�u�c�t�i�o�n�.� 

�O�n� �a� �n�a�t�i�o�n�a�l� �s�c�a�l�e�,� �l�o�w� �p�r�o�d�u�c�t�i�o�n� �o�f� �s�t�a�p�l�e� �f�o�o�d� �c�r�o�p�s� �s�u�c�h� �a�s� 

�m�a�i�z�e� �a�n�d� �s�o�r�g�h�u�m� �r�e�q�u�i�r�e�s� �h�e�a�v�y� �i�m�p�o�r�t�a�t�i�o�n� �f�r�o�m� �n�e�i�g�h�b�o�r�i�n�g� 
�c�o�u�n�t�r�i�e�s� �t�o� �o�f�f�-�s�e�t� �t�h�e� �d�o�m�e�s�t�i�c� �s�h�o�r�t�a�g�e� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� 

�D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�4�)�.� �T�h�e� �i�n�a�b�i�l�i�t�y� �o�f� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �s�e�c�t�o�r� 

�t�o� �r�e�s�p�o�n�d� �t�o� �m�a�r�k�e�t� �d�e�m�a�n�d�s� �a�n�d� �t�h�e� �a�s�s�o�c�i�a�t�e�d� �d�e�p�e�n�d�e�n�c�y� �o�n� 

�i�m�p�o�r�t�s� �i�s� �c�o�n�t�r�i�b�u�t�e�d� �t�o� �b�y� �c�a�p�i�t�a�l� �c�o�n�s�t�r�a�i�n�t�s� �t�h�a�t� �p�r�e�v�e�n�t� 

�i�m�p�r�o�v�e�d� �m�e�t�h�o�d�s� �o�f� �p�r�o�d�u�c�t�i�o�n�.� �I�n� �s�h�o�r�t�,� �t�h�e� �t�y�p�e�s� �o�f� �l�a�b�o�r�-�s�a�v�i�n�g� 

�a�g�r�i�c�u�l�t�u�r�a�l� �s�o�l�u�t�i�o�n�s� �w�i�t�h�i�n� �i�n�d�u�s�t�r�i�a�l�i�z�e�d� �c�o�u�n�t�r�i�e�s� �c�a�n�n�o�t� �b�e� 

�a�s�s�u�m�e�d� �w�i�t�h�i�n� �t�h�e� �r�u�r�a�l� �c�o�n�t�e�x�t� �o�f� �B�o�t�s�w�a�n�a�.� �I�n� �f�a�c�t�,� �t�h�e� �n�a�t�u�r�e� �o�f� 

�a�g�r�i�c�u�l�t�u�r�e� �i�n� �B�o�t�s�w�a�n�a� �e�n�s�u�r�e�s� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l� �h�o�u�s�e�h�o�l�d� �i�n�c�o�m�e�s� 

�a�r�e� �u�s�u�a�l�l�y� �n�o�t� �s�u�f�f�i�c�i�e�n�t� �t�o� �i�n�v�e�s�t� �i�n� �n�e�w� �t�e�c�h�n�o�l�o�g�i�e�s� �o�r� �c�a�p�i�t�a�l� 

�g�o�o�d�s� �t�h�a�t� �m�i�g�h�t� �i�n�c�r�e�a�s�e� �o�u�t�p�u�t�s�.� 

�E�v�e�n� �w�h�e�n� �r�e�s�e�a�r�c�h� �p�r�o�v�i�d�e�s� �t�e�c�h�n�o�l�o�g�i�c�a�l� �s�o�l�u�t�i�o�n�s� �t�o� �l�o�c�a�l� 

�a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�b�l�e�m�s�,� �t�h�e� �b�e�n�e�f�i�t�s� �t�e�n�d� �t�o� �f�a�v�o�r� �l�a�r�g�e� �f�a�r�m�e�r�s� �a�n�d� 
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�t�h�o�s�e� �w�h�o� �c�a�n� �a�f�f�o�r�d� �t�h�e� �c�a�p�i�t�a�l� �o�u�t�l�a�y� �(�D�e� �J�a�n�v�r�y�,� �1�9�8�7�)�.� 

�C�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e� �n�a�t�u�r�e� �o�f� �s�u�c�h� �i�n�n�o�v�a�t�i�o�n� �i�s� �o�f�t�e�n� �m�i�x�e�d� �w�i�t�h� 

�l�a�b�o�r� �s�a�v�i�n�g� �r�a�t�h�e�r� �t�h�a�n� �e�m�p�l�o�y�m�e�n�t� �g�e�n�e�r�a�t�i�n�g� �t�e�c�h�n�o�l�o�g�i�e�s�.� �T�h�i�s� 

�t�y�p�e� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �d�e�v�e�l�o�p�m�e�n�t�,� �i�f� �c�o�n�t�i�n�u�e�d�,� �m�a�y� �p�r�o�d�u�c�e� �s�e�r�i�o�u�s� 

�c�o�n�s�e�q�u�e�n�c�e�s� �f�o�r� �t�h�e� �s�o�c�i�e�t�y�.� �A�f�t�e�r� �a�l�l�,� �t�h�e� �s�u�c�c�e�s�s�e�s� �t�h�a�t� �h�a�v�e� 

�a�l�l�o�w�e�d� �r�u�r�a�l� �c�o�m�m�u�n�i�t�i�e�s� �t�o� �c�o�n�t�r�i�b�u�t�e� �t�o� �G�r�o�s�s� �D�o�m�e�s�t�i�c� �P�r�o�d�u�c�t� 

�e�a�r�n�i�n�g�s� �(�r�o�u�g�h�l�y� �1�2� �p�e�r�c�e�n�t�)�,� �a�s� �w�e�l�l� �a�s� �j�o�b�s� �f�o�r� �t�h�r�e�e� �q�u�a�r�t�e�r�s� �o�f� 

�t�h�e� �p�o�p�u�l�a�t�i�o�n�,� �h�a�v�e� �t�r�a�d�i�t�i�o�n�a�l�l�y� �b�e�e�n� �t�i�e�d� �t�o� �l�a�b�o�r� �i�n�t�e�n�s�i�v�e� �m�o�d�e�s� 

�o�f� �p�r�o�d�u�c�t�i�o�n� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�4�)�.� 

�R�u�r�a�l� �c�o�m�m�u�n�i�t�i�e�s� �h�a�v�e� �k�e�p�t� �t�r�a�d�i�t�i�o�n�a�l� �v�a�l�u�e�s� �a�l�i�v�e� �w�h�i�l�e� 

�m�a�k�i�n�g� �c�o�n�t�r�i�b�u�t�i�o�n�s� �t�o� �a� �m�o�d�e�r�n� �e�c�o�n�o�m�y�.� �I�n� �t�h�e� �f�a�c�e� �o�f� 

�e�n�v�i�r�o�n�m�e�n�t�a�l� �f�r�a�g�i�l�i�t�y�,� �r�u�r�a�l� �p�e�o�p�l�e� �h�a�v�e� �p�r�o�v�e�d� �t�o� �b�e� �p�o�o�r�,� �b�u�t� 

�e�f�f�i�c�i�e�n�t� �f�a�r�m�e�r�s� �a�n�d� �s�k�i�l�l�e�d� �h�e�r�d�s�m�e�n�.� �T�h�e�r�e� �i�s� �b�a�l�a�n�c�e�,� �a� �s�e�n�s�e� �o�f� 

�b�e�l�o�n�g�i�n�g�,� �k�i�n�s�h�i�p� �a�n�d� �s�o�c�i�a�l� �h�a�r�m�o�n�y� �f�o�u�n�d� �w�i�t�h�i�n� �r�u�r�a�l� 

�c�o�m�m�u�n�i�t�i�e�s�.� �A�d�a�p�t�i�n�g� �t�e�c�h�n�o�l�o�g�i�e�s� �t�h�a�t� �l�e�a�d� �t�o� �a�n� �e�r�o�s�i�o�n� �w�i�t�h�i�n� 

�t�h�e� �s�o�c�i�a�l� �f�a�b�r�i�c� �a�n�d� �t�h�e� �i�m�p�o�r�t�a�n�t� �e�m�p�l�o�y�m�e�n�t� �g�e�n�e�r�a�t�i�n�g� �r�o�l�e� �o�f� 

�t�h�i�s� �s�e�c�t�o�r� �c�o�u�l�d� �c�r�e�a�t�e� �u�n�c�e�r�t�a�i�n� �s�o�c�i�a�l� �a�s� �w�e�l�l� �a�s� �p�o�l�i�t�i�c�a�l� 

�i�n�s�t�a�b�i�l�i�t�i�e�s� �w�i�t�h�i�n� �t�h�e� �n�a�t�i�o�n�.� 

�T�h�e� �l�i�t�e�r�a�t�u�r�e� �g�a�v�e� �e�v�i�d�e�n�c�e� �t�h�a�t� �m�i�g�r�a�t�i�n�g� �n�u�m�b�e�r�s� �o�f� �y�o�u�n�g� 

�p�e�o�p�l�e� �l�e�a�v�i�n�g� �t�h�e� �r�u�r�a�l� �a�r�e�a�s� �a�r�e� �i�n�c�r�e�a�s�i�n�g� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� 

�a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�5�)�.� �T�h�i�s� �c�o�n�t�i�n�u�e�s� �e�v�e�n� �t�h�o�u�g�h� 

�m�a�n�p�o�w�e�r� �i�m�b�a�l�a�n�c�e�s� �c�o�n�t�r�i�b�u�t�e� �t�o� �h�i�g�h�e�r� �a�n�n�u�a�l� �u�n�e�m�p�l�o�y�m�e�n�t� 
�f�i�g�u�r�e�s� �i�n� �u�r�b�a�n� �a�r�e�a�s�.� �T�h�i�s� �s�e�e�m�i�n�g�l�y� �c�o�u�n�t�e�r�-�i�n�t�u�i�t�i�v�e� �c�o�n�d�i�t�i�o�n� 

�h�a�s� �i�n�s�p�i�r�e�d� �a� �g�r�e�a�t� �d�e�a�l� �o�f� �r�e�s�e�a�r�c�h� �i�n�t�o� �t�h�i�s� �p�h�e�n�o�m�e�n�o�n�.� �H�a�r�r�i�s� 

�a�n�d� �T�o�d�a�r�o� �(�1�9�6�9�)� �e�x�p�l�a�i�n�e�d� �i�n� �t�h�e�i�r� �s�t�u�d�i�e�s� �t�h�a�t� �i�n� �d�u�a�l� �s�o�c�i�e�t�i�e�s�,� 

�f�i�n�d�i�n�g� �a� �j�o�b� �i�n� �t�h�e� �r�u�r�a�l� �s�e�c�t�o�r� �i�s� �e�n�s�u�r�e�d�.� �T�h�e� �d�e�c�i�s�i�o�n� �t�o� �f�i�n�d� �w�o�r�k� 

�i�n� �u�r�b�a�n� �c�e�n�t�e�r�s� �i�s� �l�a�r�g�e�l�y� �b�a�s�e�d� �o�n� �t�w�o� �f�a�c�t�o�r�s�:� �t�h�e� �e�x�p�e�c�t�a�t�i�o�n� �o�f� 

�h�i�g�h�e�r� �w�a�g�e�s�,� �a�n�d�,� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �f�i�n�d�i�n�g� �a� �j�o�b� �o�n�c�e� �a� �p�e�r�s�o�n� �g�e�t�s� 

�t�h�e�r�e�.� �H�o�w�e�v�e�r�,� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �d�o�e�s� �n�o�t� �s�p�e�c�i�f�i�c�a�l�l�y� �i�n�c�l�u�d�e� �a�t�t�i�t�u�d�e�s� 

�t�o�w�a�r�d� �t�e�c�h�n�o�l�o�g�y� �w�h�i�c�h� �m�a�y� �i�n�f�l�u�e�n�c�e� �t�h�e� �d�e�c�i�s�i�o�n� �t�o� �m�i�g�r�a�t�e� 

�t�o�w�a�r�d�s� �m�o�d�e�r�n�i�z�e�d� �e�n�c�l�a�v�e�s�.� 

�I�t� �w�o�u�l�d� �s�e�e�m� �t�h�a�t� �t�h�e�r�e� �i�s� �a� �v�i�t�a�l� �i�n�t�e�r�e�s�t� �a�t� �s�t�a�k�e� �i�n� �a�s�s�e�s�s�i�n�g� 

�t�h�e� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�e�c�h�n�o�l�o�g�y� �f�r�o�m� �t�h�e� �d�i�s�t�i�n�c�t� �p�e�r�s�p�e�c�t�i�v�e�s� �o�f� �t�h�i�s� 

�y�o�u�n�g�,� �r�u�r�a�l� �p�o�p�u�l�a�t�i�o�n�.� �A�l�s�o�,� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �d�o�e�s� �n�o�t� �r�e�v�e�a�l� �w�h�e�t�h�e�r� 
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�t�h�e� �c�o�n�c�e�p�t� �o�f� �t�e�c�h�n�o�l�o�g�y� �i�s� �s�i�m�i�l�a�r� �a�m�o�n�g� �r�u�r�a�l� �a�n�d� �u�r�b�a�n� �d�w�e�l�l�e�r�s�.� 

�T�h�e� �r�e�s�e�a�r�c�h�e�r� �h�o�p�e�s� �t�h�a�t� �t�h�e� �c�o�n�t�r�i�b�u�t�i�o�n�s� �o�f� �P�A�T�T�-�B�o�t�s�w�a�n�a� �m�i�g�h�t� 

�p�r�o�v�i�d�e� �i�n�f�o�r�m�a�t�i�o�n� �u�s�e�f�u�l� �t�o� �e�d�u�c�a�t�o�r�s� �a�n�d� �r�u�r�a�l� �p�l�a�n�n�e�r�s� �i�n� �t�h�e�i�r� 

�r�u�r�a�l� �d�e�v�e�l�o�p�m�e�n�t�s� �e�f�f�o�r�t�s�.� 

�T�h�e� �F�o�r�m� �5� �L�e�v�e�l� �P�o�p�u�l�a�t�i�o�n� 

�F�o�r�m� �5�,� �t�h�e� �f�i�n�a�l� �y�e�a�r� �o�f� �s�e�n�i�o�r� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l�,� �c�u�l�m�i�n�a�t�e�s� �i�n� 

�t�h�e� �C�a�m�b�r�i�d�g�e� �O�v�e�r�s�e�a�s� �S�c�h�o�o�l� �o�r� �'�O�'� �l�e�v�e�l� �e�x�a�m�i�n�a�t�i�o�n�.� �P�a�s�s�i�n�g� �t�h�i�s� 

�e�x�a�m�i�n�a�t�i�o�n�,� �p�u�p�i�l�s� �r�e�c�e�i�v�e� �t�h�e� �C�a�m�b�r�i�d�g�e� �O�v�e�r�s�e�a�s� �S�c�h�o�o�l� 

�C�e�r�t�i�f�i�c�a�t�e�.� �S�e�n�i�o�r� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l� �p�r�o�v�i�d�e�s� �b�o�t�h� �h�i�g�h�e�r� �a�c�a�d�e�m�i�c� 

�e�d�u�c�a�t�i�o�n� �a�n�d� �f�u�r�t�h�e�r� �s�p�e�c�i�a�l�i�z�a�t�i�o�n� �i�n� �g�e�n�e�r�a�l� �s�u�b�j�e�c�t�s�.� �B�y� 

�c�o�m�p�l�e�t�i�n�g� �F�o�r�m� �5�,� �p�u�p�i�l�s� �a�r�e� �c�o�n�s�i�d�e�r�e�d� �a�m�o�n�g� �t�h�e� �t�o�p� �r�a�n�k�s� �o�f� 

�p�u�p�i�l�s� �q�u�a�l�i�f�i�e�d� �f�o�r� �p�u�b�l�i�c� �a�n�d� �p�r�i�v�a�t�e� �e�m�p�l�o�y�m�e�n�t� �a�n�d� �h�i�g�h�e�r� 

�e�d�u�c�a�t�i�o�n�.� �I�n� �t�e�r�m�s� �o�f� �n�a�t�i�o�n�a�l� �o�b�j�e�c�t�i�v�e�s�,� �a� �g�r�o�w�i�n�g� �n�u�m�b�e�r� �o�f� 

�b�e�t�t�e�r� �e�d�u�c�a�t�e�d� �y�o�u�n�g� �a�d�u�l�t�s� �a�r�e� �b�e�i�n�g� �p�r�e�p�a�r�e�d� �t�o� �m�e�e�t� �t�h�e� �n�a�t�i�o�n�'�s� 

�m�a�n�p�o�w�e�r� �r�e�q�u�i�r�e�m�e�n�t�s�.� 

�A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �1�9�9�3� �r�e�p�o�r�t� �f�r�o�m� �t�h�e� �N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� �o�n� 

�E�d�u�c�a�t�i�o�n�,� �t�h�e� �1�9�9�1� �F�o�r�m� �5� �p�o�p�u�l�a�t�i�o�n� �i�n�c�l�u�d�e�d� �a�p�p�r�o�x�i�m�a�t�e�l�y� �6�0�4�1� 

�s�t�u�d�e�n�t�s�.� �T�h�e�r�e� �i�s� �a� �s�t�e�a�d�y� �i�n�c�r�e�a�s�e� �o�f� �p�u�p�i�l�s� �a�c�c�e�s�s�i�n�g� �s�e�n�i�o�r� 

�s�e�c�o�n�d�a�r�y� �e�d�u�c�a�t�i�o�n�.� �I�t� �w�a�s� �p�r�o�p�o�s�e�d� �t�h�a�t� �b�y� �1�9�9�2�,� �a� �m�i�n�i�m�u�m� �o�f� 
�1�2� �p�e�r�c�e�n�t� �o�f� �t�h�o�s�e� �l�e�a�v�i�n�g� �j�u�n�i�o�r� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l� �w�i�l�l� �h�a�v�e� �a�c�c�e�s�s� 

�t�o� �s�e�n�i�o�r� �s�e�c�o�n�d�a�r�y� �e�d�u�c�a�t�i�o�n�.� �T�h�i�s� �i�s� �a�n� �e�i�g�h�t� �p�e�r�c�e�n�t� �i�n�c�r�e�a�s�e� �o�v�e�r� 

�t�h�e� �n�u�m�b�e�r�s� �a�c�c�e�p�t�e�d� �i�n� �1�9�8�3� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� 

�P�l�a�n�n�i�n�g�,� �1�9�8�4�)�.� �T�h�i�s� �s�t�e�a�d�y� �i�n�c�r�e�a�s�e� �i�s� �e�x�p�e�c�t�e�d� �t�o� �c�o�n�t�i�n�u�e� �w�e�l�l� 

�i�n�t�o� �t�h�e� �1�9�9�0�'�s� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� 

�1�9�9�1�)�.� 

�T�h�e� �r�e�l�a�t�i�v�e�l�y� �h�i�g�h�e�r� �e�d�u�c�a�t�i�o�n� �F�o�r�m� �5� �p�u�p�i�l�s� �r�e�c�e�i�v�e� �p�r�o�v�i�d�e�s� 

�t�h�e�m� �w�i�t�h� �a� �s�i�g�n�i�f�i�c�a�n�t� �a�d�v�a�n�t�a�g�e� �o�v�e�r� �t�h�e� �m�a�j�o�r�i�t�y� �o�f� �s�c�h�o�o�l� �l�e�a�v�e�r�s� 

�l�o�o�k�i�n�g� �f�o�r� �w�o�r�k� �i�n� �t�h�e� �f�o�r�m�a�l� �s�e�c�t�o�r�.� �A�s�s�u�m�i�n�g� �t�h�a�t� �m�o�s�t� �o�f� �t�h�o�s�e� 

�p�u�p�i�l�s� �l�e�a�v�i�n�g� �F�o�r�m� �5� �w�i�l�l� �s�e�e�k� �w�a�g�e� �e�m�p�l�o�y�m�e�n�t�,� �i�m�p�o�r�t�a�n�t� 

�i�n�f�o�r�m�a�t�i�o�n� �1�s� �l�i�k�e�l�y� �t�o� �b�e� �g�a�i�n�e�d� �f�r�o�m� �i�n�q�u�i�r�i�e�s� �a�b�o�u�t� �s�t�u�d�e�n�t�s �� 

�a�t�t�i�t�u�d�e�s� �i�n� �r�e�g�a�r�d� �t�o� �e�m�p�l�o�y�m�e�n�t� �d�e�c�i�s�i�o�n�s�.� �R�e�s�u�l�t�s� �t�h�a�t� �c�o�n�t�r�i�b�u�t�e� 
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�t�o�w�a�r�d� �a� �b�e�t�t�e�r� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �a�t�t�i�t�u�d�e�s� �a�b�o�u�t� �c�a�r�e�e�r� �d�e�c�i�s�i�o�n�s� 

�a�n�d� �t�h�e� �r�o�l�e� �t�h�a�t� �t�e�c�h�n�o�l�o�g�y� �p�l�a�y�s� �i�n� �h�e�l�p�i�n�g� �t�o� �s�h�a�p�e� �p�u�p�i�l�s �� �c�h�o�i�c�e�s�,� 

�m�a�y� �a�l�s�o� �l�e�a�d� �t�o� �a� �g�r�e�a�t�e�r� �u�n�d�e�r�s�t�a�n�d�i�n�g� �a�b�o�u�t� �t�h�e� �c�o�m�p�l�e�x� �i�s�s�u�e�s� 

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �u�r�b�a�n� �m�i�g�r�a�t�i�o�n�.� �I�f� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�e�c�h�n�o�l�o�g�y� �c�a�n� 

�b�e� �s�t�r�e�n�g�t�h�e�n�e�d� �t�o� �c�h�a�l�l�e�n�g�e� �b�e�t�t�e�r� �e�d�u�c�a�t�e�d� �y�o�u�n�g� �a�d�u�l�t�s� �t�o� �b�e�c�o�m�e� 

�s�u�c�c�e�s�s�f�u�l� �b�y� �u�t�i�l�i�z�i�n�g� �i�n�n�o�v�a�t�i�v�e� �t�e�c�h�n�o�l�o�g�y� �i�n� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �s�e�c�t�o�r�,� 

�t�h�e�i�r� �e�x�a�m�p�l�e� �m�a�y� �h�e�l�p� �i�m�p�r�o�v�e� �c�o�n�d�i�t�i�o�n�s� �i�n� �r�u�r�a�l� �c�o�m�m�u�n�i�t�i�e�s� �a�n�d� 

�c�o�n�t�r�i�b�u�t�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �o�u�r� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �m�i�g�r�a�t�i�o�n� �i�n� �m�a�n�y� 

�d�e�v�e�l�o�p�i�n�g� �c�o�u�n�t�r�i�e�s�.� 

�A�c�c�e�s�s� �t�o� �E�d�u�c�a�t�i�o�n� �i�n� �B�o�t�s�w�a�n�a� 

�T�h�i�s� �s�e�c�t�i�o�n� �p�r�o�v�i�d�e�s� �a� �b�a�c�k�g�r�o�u�n�d� �o�n� �B�o�t�s�w�a�n�a ��s� �e�f�f�o�r�t�s� �t�o� 

�i�n�c�r�e�a�s�e� �a�c�c�e�s�s� �t�o� �e�d�u�c�a�t�i�o�n�,� �f�o�c�u�s�i�n�g� �p�r�i�m�a�r�i�l�y� �o�n� �t�h�e� �p�r�i�m�a�r�y�-� 

�j�u�n�i�o�r� �s�e�c�o�n�d�a�r�y�-�s�e�n�i�o�r� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l� �s�e�t�u�p�,� �a�n�d� �t�o�u�c�h�i�n�g� �u�p�o�n� 

�t�h�e� �i�s�s�u�e� �o�f�  ��m�i�s�s�i�n�g� �c�h�i�l�d�r�e�n�. �� �I�l�l�i�t�e�r�a�c�y� �p�r�o�b�l�e�m�s� �d�e�s�c�r�i�b�e�d� �i�n� �t�h�i�s� 

�s�e�c�t�i�o�n� �l�e�a�d� �t�o� �l�i�m�i�t�e�d� �c�o�v�e�r�a�g�e� �o�f� �n�o�n�-�f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n� �p�r�o�g�r�a�m�s�.� 

�T�h�e� �b�u�l�k� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �n�o�n�-�f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n� �p�r�o�g�r�a�m�s� �i�s� 

�i�n�c�l�u�d�e�d� �i�n� �a� �a�n�o�t�h�e�r� �s�e�c�t�i�o�n�  ��N�o�n�-�f�o�r�m�a�l� �E�d�u�c�a�t�i�o�n� �i�n� �B�o�t�s�w�a�n�a�. �� 

�T�h�e� �l�i�t�e�r�a�t�u�r�e� �i�d�e�n�t�i�f�i�e�d� �t�h�e� �1�9�7�0�'�s� �a�s� �a�n� �e�r�a� �o�f� �e�d�u�c�a�t�i�o�n�a�l� 
�r�e�f�o�r�m� �a�c�r�o�s�s� �m�u�c�h� �o�f� �A�f�r�i�c�a�.� �N�a�t�i�o�n�s� �s�o�u�g�h�t� �q�u�a�l�i�t�a�t�i�v�e� 

�i�m�p�r�o�v�e�m�e�n�t�s� �i�n� �f�o�r�m�a�l� �c�u�r�r�i�c�u�l�a�.� �S�c�i�e�n�c�e� �a�n�d� �m�a�t�h�e�m�a�t�i�c�s� 

�p�r�o�g�r�a�m�s� �o�c�c�u�p�i�e�d� �c�e�n�t�r�a�l� �p�o�s�i�t�i�o�n�s� �i�n� �c�u�r�r�i�c�u�l�u�m� �r�e�f�o�r�m�s�.� 

�P�a�r�t�i�c�u�l�a�r�l�y�,� �v�o�c�a�t�i�o�n�a�l� �t�r�a�i�n�i�n�g� �a�n�d� �m�o�d�e�l�s� �o�f� �p�r�e�-�v�o�c�a�t�i�o�n�a�l� 

�t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �w�e�r�e� �e�x�p�a�n�d�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �p�o�l�y�t�e�c�h�n�i�c� 

�s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l�s�,� �t�e�c�h�n�i�c�a�l� �t�e�a�c�h�e�r� �t�r�a�i�n�i�n�g� �c�o�l�l�e�g�e�s�,� �a�n�d� �p�o�s�t�-� 

�s�e�c�o�n�d�a�r�y� �i�n�s�t�i�t�u�t�e�s� �o�f� �t�e�c�h�n�o�l�o�g�y� �(�D�y�a�s�i� �a�n�d� �T�l�o�u�,� �1�9�8�7�)�.� 

�T�h�e� �e�a�r�l�y� �p�r�o�b�l�e�m�s� �w�i�t�h� �e�d�u�c�a�t�i�o�n� �i�n� �B�o�t�s�w�a�n�a� �w�e�r�e� �c�e�n�t�e�r�e�d� 

�o�n� �a�c�c�e�s�s� �a�n�d� �e�q�u�i�t�y�.� �F�o�r� �d�e�c�a�d�e�s� �f�o�l�l�o�w�i�n�g� �i�n�d�e�p�e�n�d�e�n�c�e�,� �m�o�s�t� �o�f� 

�t�h�e� �n�a�t�i�o�n�'�s� �c�h�i�l�d�r�e�n� �m�i�s�s�e�d� �o�p�p�o�r�t�u�n�i�t�i�e�s� �t�o� �c�o�m�p�l�e�t�e� �e�v�e�n� �p�r�i�m�a�r�y� 

�s�c�h�o�o�l�.� �T�h�e� �p�r�o�b�l�e�m� �o�f� �e�q�u�i�t�y� �i�n� �e�d�u�c�a�t�i�o�n� �w�a�s� �o�f�f�i�c�i�a�l�l�y� �a�d�d�r�e�s�s�e�d� 

�i�n� �1�9�7�7� �w�h�e�n� �t�h�e� �f�i�r�s�t� �N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� �o�n� �E�d�u�c�a�t�i�o�n� �w�a�s� 
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�d�i�r�e�c�t�e�d� �t�o� �s�t�u�d�y� �s�u�c�h� �c�o�n�d�i�t�i�o�n�s� �i�n� �t�h�e� �c�o�u�n�t�r�y� �a�n�d� �p�r�e�s�e�n�t�e�d� �a� �p�l�a�n� 

�b�a�s�e�d� �o�n� �i�t�s� �f�i�n�d�i�n�g�s�.� �I�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �t�h�i�s� �s�t�u�d�y� �i�s� �p�r�e�s�e�n�t�e�d� �i�n� 

�g�r�e�a�t�e�r� �d�e�t�a�i�l� �i�n� �s�u�b�s�e�q�u�e�n�t� �s�e�c�t�i�o�n�s�.� �G�o�v�e�r�n�m�e�n�t� �h�a�s� �s�i�n�c�e� 

�r�e�s�p�o�n�d�e�d� �s�t�e�a�d�f�a�s�t�l�y� �t�h�r�o�u�g�h� �n�u�m�e�r�o�u�s� �p�r�o�j�e�c�t�s� �u�n�d�e�r�t�a�k�e�n� �d�u�r�i�n�g� 

�t�h�e� �s�t�r�a�t�e�g�i�c� �p�l�a�n�n�i�n�g� �p�e�r�i�o�d�s� �o�f� �N�D�P� �5� �(�1�9�7�9�-�8�5�)�,� �N�D�P� �6� �(�1�9�8�5�-�9�1�)�,� 

�a�n�d� �c�u�r�r�e�n�t�l�y� �N�D�P� �7� �(�1�9�9�1�-�9�7�)�.� 

�U�n�i�v�e�r�s�a�l� �P�r�i�m�a�r�y� �E�d�u�c�a�t�i�o�n� �(�U�P�E�)� �w�a�s� �d�e�c�l�a�r�e�d� �a� �g�o�a�l� �o�f� �t�h�e� 

�N�D�P� �5� �(�1�9�7�9�-�1�9�8�5�)�.� �U�P�E� �w�a�s� �a� �s�t�e�p� �t�o�w�a�r�d�s� �t�h�e� �e�v�e�n�t�u�a�l� �p�l�a�n� �o�f� 

�p�r�o�v�i�d�i�n�g� �n�i�n�e� �y�e�a�r�s� �o�f� �b�a�s�i�c� �f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n� �f�o�r� �a�l�l� �B�a�t�s�w�a�n�a�.� �T�h�e� 

�S�t�r�a�t�e�g�i�e�s� �o�u�t�l�i�n�e�d� �i�n� �N�D�P� �6� �(�1�9�8�5�-�1�9�9�1�)� �t�o� �a�c�h�i�e�v�e� �U�P�E� �t�a�r�g�e�t�s�,� �a�n�d� 

�o�u�t�l�i�n�e�d� �i�n� �N�D�P� �7� �(�1�9�9�1�-�1�9�9�7�)� �t�o� �m�a�k�e� �p�r�o�g�r�e�s�s� �t�o�w�a�r�d� �u�n�i�v�e�r�s�a�l� 

�a�c�c�e�s�s� �t�o� �a� �n�i�n�e� �y�e�a�r� �b�a�s�i�c� �e�d�u�c�a�t�i�o�n� �(�t�h�e� �i�n�c�l�u�s�i�o�n� �o�f� �s�e�c�o�n�d�a�r�y� 

�s�c�h�o�o�l�)�,� �i�n�c�l�u�d�e� �p�l�a�n�s� �f�o�r� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �s�e�v�e�r�a�l� �h�u�n�d�r�e�d� �n�e�w� 

�s�c�h�o�o�l� �f�a�c�i�l�i�t�i�e�s� �a�n�d� �a� �m�a�s�s�i�v�e� �e�f�f�o�r�t� �t�o� �s�u�p�p�l�y� �a� �c�a�d�r�e� �o�f� �q�u�a�l�i�f�i�e�d� 

�n�e�w� �t�e�a�c�h�e�r�s�.� �T�h�e� �B�o�i�p�e�l�e�g�o� �E�d�u�c�a�t�i�o�n� �P�r�o�j�e�c�t� �U�n�i�t� �i�m�p�l�e�m�e�n�t�e�d� �t�h�e� 

�C�o�m�m�u�n�i�t�y� �J�u�n�i�o�r� �S�e�c�o�n�d�a�r�y� �S�c�h�o�o�l� �(�C�J�S�S�)� �C�o�n�s�t�r�u�c�t�i�o�n� �P�r�o�g�r�a�m�.� 

�B�e�t�w�e�e�n� �1�9�8�5� �a�n�d� �1�9�9�1� �t�h�e� �p�r�o�g�r�a�m� �w�a�s� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� 

�c�o�n�s�t�r�u�c�t�i�n�g� �1�3�1� �n�e�w� �s�c�h�o�o�l�s� �a�n�d� �e�x�p�a�n�d�i�n�g� �a�n� �a�d�d�i�t�i�o�n�a�l� �2�4�.� 

�G�o�v�e�r�n�m�e�n�t�'�s� �a�i�m� �t�o� �a�c�h�i�e�v�e� �a�n� �8�0� �p�e�r�c�e�n�t� �e�n�r�o�l�l�m�e�n�t� �t�a�r�g�e�t� 

�b�y� �t�h�e� �y�e�a�r� �2�0�0�0� �h�a�s� �b�e�e�n� �m�e�t� �f�o�r� �p�r�i�m�a�r�y� �e�d�u�c�a�t�i�o�n�.� �P�r�o�g�r�e�s�s� 

�t�o�w�a�r�d� �n�i�n�e� �y�e�a�r�s� �o�f� �b�a�s�i�c� �f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n� �f�o�r� �a�l�l� �p�u�p�i�l�s� �i�s� �e�v�i�d�e�n�t� 

�i�n� �t�h�e� �c�o�n�t�i�n�u�a�t�i�o�n� �r�a�t�e�s� �f�r�o�m� �p�r�i�m�a�r�y� �t�o� �j�u�n�i�o�r� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l� 
�(�S�e�e� �T�a�b�l�e�s� �B�-�1�,� �B�-�2�,� �a�n�d� �B�-�3�,� �a�n�d� �F�i�g�u�r�e�s� �B�-�1�,� �B�-�2�,� �a�n�d� �B�-�3� �i�n� 

�A�p�p�e�n�d�i�x� �B�)�.� �T�h�e� �t�a�r�g�e�t�e�d� �1�9�9�1� �i�n�t�a�k�e� �o�f� �7�0� �p�e�r�c�e�n�t� �w�a�s� �m�e�t� �b�y� �a�n� 

�a�c�t�u�a�l� �i�n�t�a�k�e� �o�f� �6�5� �p�e�r�c�e�n�t�.� �D�e�s�p�i�t�e� �t�h�e� �s�h�o�r�t�f�a�l�l� �t�h�i�s� �w�a�s� �a�n� �i�n�c�r�e�a�s�e� 

�o�f� �2�7� �p�e�r�c�e�n�t� �f�r�o�m� �1�9�8�5�.� �T�h�e� �t�o�t�a�l� �n�u�m�b�e�r� �o�f� �p�u�p�i�l�s� �e�n�r�o�l�l�e�d� 

�b�e�t�w�e�e�n� �1�9�8�9� �a�n�d� �1�9�9�0� �i�n� �a�l�l� �g�r�a�d�e� �l�e�v�e�l�s� �(�p�r�i�m�a�r�y� �+� �j�u�n�i�o�r� 

�s�e�c�o�n�d�a�r�y� �+� �s�e�n�i�o�r� �s�e�c�o�n�d�a�r�y�)� �w�a�s� �3�2�6�,�0�0�0�.� �G�o�v�e�r�n�m�e�n�t� �e�x�c�e�e�d�e�d� 

�i�t�s� �t�a�r�g�e�t�e�d� �1�9�8�9� �p�r�i�m�a�r�y� �s�t�u�d�e�n�t� �e�n�r�o�l�l�m�e�n�t� �o�f� �2�6�0�,�9�1�0� �b�y� �r�o�u�g�h�l�y� 

�7�0�0�0� �p�u�p�i�l�s�.� �E�n�r�o�l�l�m�e�n�t� �t�o�t�a�l�s� �w�i�t�h�i�n� �J�u�n�i�o�r� �S�e�c�o�n�d�a�r�y� �E�d�u�c�a�t�i�o�n� �f�o�r� 

�1�9�9�0� �e�x�c�e�e�d�e�d� �t�h�e� �t�a�r�g�e�t�e�d� �f�i�g�u�r�e� �b�y� �1�,�1�8�7� �f�o�r� �a� �t�o�t�a�l� �e�n�r�o�l�l�m�e�n�t� �o�f� 

�4�0�,�7�4�7� �p�u�p�i�l�s�.� �T�h�e� �t�o�t�a�l� �e�n�r�o�l�l�m�e�n�t� �o�f� �p�u�p�i�l�s� �i�n� �S�e�n�i�o�r� �S�e�c�o�n�d�a�r�y� 

�E�d�u�c�a�t�i�o�n� �f�o�r� �1�9�9�0� �s�t�o�o�d� �a�t� �1�7�,�0�4�8�.� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� 

�D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�9�1�)�.� 

�3�0



�I�n� �1�9�8�8�,� �a� �7� �p�r�i�m�a�r�y� �+� �2� �j�u�n�i�o�r� �s�e�c�o�n�d�a�r�y� �+� �3� �s�e�n�i�o�r� �s�e�c�o�n�d�a�r�y� 

�s�t�r�u�c�t�u�r�e� �w�a�s� �i�n�t�r�o�d�u�c�e�d� �a�s� �a� �t�r�a�n�s�i�t�i�o�n�a�l� �s�t�e�p� �t�o� �a� �6�+�3�+�3� �s�t�r�u�c�t�u�r�e�.� 

�H�o�w�e�v�e�r�,� �a� �r�e�p�o�r�t� �f�r�o�m� �t�h�e� �N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� �o�n� �E�d�u�c�a�t�i�o�n� �l�a�t�e�r� 

�c�a�l�l�e�d� �f�o�r� �t�h�e� �r�e�-�i�n�t�r�o�d�u�c�t�i�o�n� �o�f� �t�h�e� �7�+�3�+�2� �s�t�r�u�c�t�u�r�e� �i�n� �1�9�9�5� 

�(�M�i�n�i�s�t�r�y� �o�f� �E�d�u�c�a�t�i�o�n�,� �1�9�9�3�)�.� �W�i�t�h� �t�h�e� �r�e�s�t�r�u�c�t�u�r�i�n�g� �i�n� �1�9�8�8�,� �a� 

�J�u�n�i�o�r� �C�e�r�t�i�f�i�c�a�t�i�o�n� �(�J�C�)� �E�x�a�m�i�n�a�t�i�o�n� �w�a�s� �i�n�t�r�o�d�u�c�e�d� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�e� 

�s�e�c�o�n�d� �y�e�a�r� �(�F�o�r�m� �2�)� �o�f� �j�u�n�i�o�r� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l�.� �T�h�e� �J�C� �E�x�a�m�i�n�a�t�i�o�n� 

�s�c�o�r�e�s� �a�r�e� �u�s�e�d� �a�s� �t�h�e� �b�a�s�i�s� �f�o�r� �p�r�o�m�o�t�i�o�n� �i�n�t�o� �s�e�n�i�o�r� �s�e�c�o�n�d�a�r�y� 

�s�c�h�o�o�l�.� �C�o�m�p�l�e�t�i�o�n� �o�f� �S�e�n�i�o�r� �S�e�c�o�n�d�a�r�y� �E�d�u�c�a�t�i�o�n� �i�s� �m�a�r�k�e�d� �b�y� �t�h�e� 

�C�a�m�b�r�i�d�g�e� �O�v�e�r�s�e�a�s� �C�e�r�t�i�f�i�c�a�t�e� �E�x�a�m�i�n�a�t�i�o�n� �w�h�i�c�h� �l�e�a�d�s� �t�o� �t�h�e� 

�C�a�m�b�r�i�d�g�e� �O�v�e�r�s�e�a�s� �S�c�h�o�o�l� �C�e�r�t�i�f�i�c�a�t�e�.� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� 

�D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�4�)�.� 

�D�e�s�p�i�t�e� �t�h�e� �n�o�t�e�d� �i�m�p�r�o�v�e�m�e�n�t�s� �i�n� �s�t�u�d�e�n�t� �e�n�r�o�l�l�m�e�n�t� �f�i�g�u�r�e�s�,� 

�i�n�c�o�n�s�i�s�t�e�n�c�i�e�s� �a�p�p�e�a�r�e�d� �b�e�t�w�e�e�n� �t�h�e� �e�s�t�i�m�a�t�e�d� �s�c�h�o�o�l� �a�g�e�d� 

�p�o�p�u�l�a�t�i�o�n� �a�n�d� �e�d�u�c�a�t�i�o�n� �e�n�r�o�l�l�m�e�n�t� �s�t�a�t�i�s�t�i�c�s�.� �A� �1�9�8�9� �f�o�l�l�o�w�-�u�p� 

�c�o�n�f�i�r�m�e�d� �t�h�a�t� �e�n�r�o�l�l�m�e�n�t� �f�i�g�u�r�e�s� �s�h�o�w�e�d� �1�7� �p�e�r�c�e�n�t� �o�f� �t�h�e� �7�-�1�3� �a�g�e� 

�g�r�o�u�p� �w�e�r�e� �n�o�t� �e�n�r�o�l�l�e�d� �i�n� �s�c�h�o�o�l� �(�N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� �o�n� �E�d�u�c�a�t�i�o�n�,� 

�1�9�9�3�)�.� �A� �s�t�u�d�y� �i�d�e�n�t�i�f�i�e�d� �t�h�i�s� �g�r�o�u�p� �a�s� �t�h�e� �"�m�i�s�s�i�n�g� �c�h�i�l�d�r�e�n�"�.� �I�t� �w�a�s� 

�f�o�u�n�d� �t�h�a�t� �t�h�e� �m�i�s�s�i�n�g� �c�h�i�l�d�r�e�n� �w�e�r�e� �e�x�c�e�p�t�i�o�n�a�l�l�y� �d�i�s�a�d�v�a�n�t�a�g�e�d� 

�e�i�t�h�e�r� �g�e�o�g�r�a�p�h�i�c�a�l�l�y�,� �o�r� �t�h�r�o�u�g�h� �g�e�n�d�e�r�,� �e�t�h�n�i�c� �o�r�i�g�i�n�,� �o�r� �d�i�s�a�b�i�l�i�t�y�,� 

�o�r� �a� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �t�h�e�s�e� �c�o�n�d�i�t�i�o�n�s�.� �T�h�e� �e�x�i�s�t�i�n�g� �h�a�r�d�s�h�i�p�s� �o�f� �t�h�e� 

�c�h�i�l�d�r�e�n� �w�e�r�e� �c�o�m�p�o�u�n�d�e�d� �b�y� �n�o�t� �a�t�t�e�n�d�i�n�g� �s�c�h�o�o�l�.� �P�a�r�t�i�c�u�l�a�r�l�y�,� �n�o�t� 
�o�n�l�y� �w�e�r�e� �y�o�u�n�g�s�t�e�r�s� �m�i�s�s�i�n�g� �a�n� �e�d�u�c�a�t�i�o�n�,� �b�u�t� �m�a�n�y� �w�h�o� �w�o�u�l�d� 

�h�a�v�e� �b�e�n�e�f�i�t�e�d� �f�r�o�m� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �l�u�n�c�h� �p�r�o�g�r�a�m� �w�e�r�e� �u�n�a�b�l�e� �t�o� 

�a�t�t�e�n�d�.� �C�a�s�e�s� �o�f� �a�b�u�s�e� �h�a�d� �a�l�s�o� �s�u�r�f�a�c�e�d� �a�t� �s�c�h�o�o�l�s� �a�n�d� �h�o�s�t�e�l�s� �w�h�e�r�e� 

�c�h�i�l�d�r�e�n� �o�f� �t�h�e� �m�i�n�o�r�i�t�y� �B�a�s�a�r�w�a� �g�r�o�u�p� �a�n�d� �o�t�h�e�r� �p�e�o�p�l�e� �l�i�v�i�n�g� �i�n� 

�t�h�e� �K�a�l�a�h�a�r�i� �d�e�s�e�r�t� �h�a�d� �t�r�i�e�d� �t�o� �a�t�t�e�n�d� �s�c�h�o�o�l� �b�u�t� �e�v�e�n�t�u�a�l�l�y� 

�v�o�l�u�n�t�e�e�r�e�d� �t�o� �l�e�a�v�e�.� �R�e�p�o�r�t�s� �s�u�c�h� �a�s� �t�h�e�s�e� �p�r�e�s�e�n�t�e�d� �g�r�o�u�n�d�s� �f�o�r� 

�G�o�v�e�r�n�m�e�n�t� �t�o� �i�m�p�r�o�v�e� �c�o�n�d�i�t�i�o�n�s�.� 

�G�o�v�e�r�n�m�e�n�t� �r�e�a�c�t�e�d� �w�i�t�h� �m�e�a�s�u�r�e�s� �t�o� �h�e�l�p� �o�v�e�r�c�o�m�e� �t�h�e� 

�d�i�s�p�a�r�i�t�y�.� �T�h�e� �m�e�a�s�u�r�e�s� �i�n�c�l�u�d�e�d� �b�u�i�l�d�i�n�g� �m�o�r�e� �s�c�h�o�o�l�s� �f�o�r� �t�h�e� 

�d�i�s�a�b�l�e�d� �a�n�d� �i�n� �r�e�m�o�t�e� �s�e�t�t�l�e�m�e�n�t�s�,� �s�e�n�s�i�t�i�z�i�n�g� �t�e�a�c�h�e�r�s� �t�o� �c�u�l�t�u�r�a�l� 

�d�i�f�f�e�r�e�n�c�e�s� �a�n�d� �i�m�p�r�o�v�i�n�g� �s�u�p�e�r�v�i�s�i�o�n� �f�o�r� �b�o�a�r�d�i�n�g� �p�u�p�i�l�s�,� �f�i�n�a�n�c�i�a�l� 

�a�s�s�i�s�t�a�n�c�e� �p�r�o�g�r�a�m�s�,� �a�n�d� �t�h�e� �u�s�e� �o�f� �u�n�q�u�a�l�i�f�i�e�d� �t�e�a�c�h�e�r�s� �w�h�e�r�e� 

�3�1



�q�u�a�l�i�f�i�e�d� �t�e�a�c�h�e�r�s� �w�e�r�e� �n�o�t� �a�v�a�i�l�a�b�l�e�.� �G�o�v�e�r�n�m�e�n�t� �s�t�o�p�p�e�d� �s�h�o�r�t� �o�f� 

�e�n�a�c�t�i�n�g� �c�o�m�p�u�l�s�o�r�y� �e�d�u�c�a�t�i�o�n� �l�e�g�i�s�l�a�t�i�o�n� �p�r�e�f�e�r�r�i�n�g� �i�n�s�t�e�a�d� �t�o� 

�e�n�c�o�u�r�a�g�e� �p�a�r�e�n�t�s� �t�o� �s�e�n�d� �t�h�e�i�r� �c�h�i�l�d�r�e�n� �t�o� �s�c�h�o�o�l�s�.� �(�N�a�t�i�o�n�a�l� 

�C�o�m�m�i�s�s�i�o�n� �o�n� �E�d�u�c�a�t�i�o�n�,� �1�9�9�3�)� 

�D�e�s�p�i�t�e� �t�h�e� �r�e�c�e�n�t� �i�m�p�r�o�v�e�m�e�n�t�s� �i�n� �a�c�c�e�s�s� �t�o� �e�d�u�c�a�t�i�o�n� 

�d�e�s�c�r�i�b�e�d� �a�b�o�v�e�,� �i�l�l�i�t�e�r�a�c�y� �r�e�m�a�i�n�s� �a� �p�r�o�b�l�e�m� �i�n� �B�o�t�s�w�a�n�a�'�s� �r�u�r�a�l� 

�a�n�d� �r�e�m�o�t�e� �a�r�e�a�s�.� �I�t� �i�s� �a�l�s�o� �a� �p�r�o�b�l�e�m� �f�o�r� �m�a�n�y� �u�r�b�a�n� �a�n�d� �p�e�r�i�-� 

�u�r�b�a�n� �a�d�u�l�t�s� �w�h�o� �h�a�d� �l�i�t�t�l�e� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �a�t�t�e�n�d� �o�r� �c�o�m�p�l�e�t�e� �s�c�h�o�o�l� 

�b�e�c�a�u�s�e� �t�h�e�y� �c�h�o�s�e� �t�o� �w�o�r�k� �(�i�n� �t�h�e� �m�i�n�e�s�,� �t�e�n�d�i�n�g� �l�i�v�e�s�t�o�c�k�,� �e�t�c�.�)� �o�r� 

�l�o�o�k� �a�f�t�e�r� �f�a�m�i�l�i�e�s�.� �[�l�i�t�e�r�a�c�y� �n�a�t�i�o�n�w�i�d�e� �h�a�s� �b�e�e�n� �r�e�p�o�r�t�e�d� �a�t� �3�1� 

�p�e�r�c�e�n�t� �f�o�r� �a�d�u�l�t� �w�o�m�e�n� �a�n�d� �2�9� �p�e�r�c�e�n�t� �f�o�r� �m�e�n� �(�W�o�r�l�d� �B�a�n�k�,� 

�1�9�9�0�)�.� 

�T�h�e� �A�d�u�l�t� �B�a�s�i�c� �E�d�u�c�a�t�i�o�n� �P�r�o�g�r�a�m� �a�n�d� �N�a�t�i�o�n�a�l� �L�i�t�e�r�a�c�y� 

�P�r�o�g�r�a�m� �a�r�e� �a�i�m�e�d� �d�i�r�e�c�t�l�y� �t�o�w�a�r�d� �t�h�e� �s�e�g�m�e�n�t� �o�f� �a�d�u�l�t�s� �w�h�o� �n�e�e�d� 

�r�e�m�e�d�i�a�l� �a�n�d� �b�a�s�i�c� �e�d�u�c�a�t�i�o�n�a�l� �s�e�r�v�i�c�e�s�.� �V�a�r�i�o�u�s� �o�t�h�e�r� �n�o�n�-�f�o�r�m�a�l� 
�G�o�v�e�r�n�m�e�n�t� �p�r�o�g�r�a�m�s� �a�i�m�e�d� �t�o�w�a�r�d� �p�r�o�v�i�d�i�n�g� �a�d�u�l�t�s� �w�i�t�h� �o�t�h�e�r� 

�s�k�i�l�l�s� �a�r�e� �d�e�t�a�i�l�e�d� �i�n� �t�h�e�  ��N�o�n�-�f�o�r�m�a�l� �E�d�u�c�a�t�i�o�n� �i�n� �B�o�t�s�w�a�n�a �� �s�e�c�t�i�o�n�.� 

�A�c�t�u�a�l� �_�a�n�d�_� �F�o�r�e�c�a�s�t�e�d� �I�s�s�u�e�s� �R�e�l�a�t�e�d� �t�o� �E�m�p�l�o�y�m�e�n�t� �a�n�d� 

�M�a�n�p�o�w�e�r� 

�T�h�i�s� �s�e�c�t�i�o�n� �i�n�t�r�o�d�u�c�e�s� �p�r�o�b�l�e�m�s� �i�n� �B�o�t�s�w�a�n�a� �r�e�l�a�t�e�d� �t�o� 

�e�m�p�l�o�y�m�e�n�t� �a�n�d� �m�a�n�p�o�w�e�r�,� �a�n�d� �p�r�o�v�i�d�e�s� �a� �l�i�s�t� �o�f� �f�o�r�e�c�a�s�t�e�d� �t�r�e�n�d�s� 

�r�e�l�a�t�e�d� �t�o� �t�h�i�s� �s�u�b�j�e�c�t�.� �B�e�c�a�u�s�e� �e�d�u�c�a�t�i�o�n�a�l� �g�o�a�l�s� �a�r�e� �l�i�n�k�e�d� �i�n� �p�a�r�t� �t�o� 

�t�o� �e�m�p�l�o�y�m�e�n�t�,� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�e�s�e�n�t�e�d� �h�e�r�e� �i�s� �a�l�s�o� �e�m�p�h�a�s�i�z�e�d� 

�a�n�d� �f�u�r�t�h�e�r� �d�e�t�a�i�l�e�d� �i�n� �o�t�h�e�r� �s�e�c�t�i�o�n�s�.� 

�T�h�e� �n�e�e�d� �t�o� �e�m�p�l�o�y� �n�o�n�-�c�i�t�i�z�e�n�s� �i�n� �k�e�y� �a�r�e�a�s� �h�a�s� �c�o�n�t�i�n�u�e�d� �t�o� 

�c�h�a�l�l�e�n�g�e� �l�e�a�d�e�r�s� �i�n� �G�o�v�e�r�n�m�e�n�t�,� �e�d�u�c�a�t�i�o�n� �a�n�d� �t�r�a�i�n�i�n�g�.� �S�k�i�l�l�e�d� 

�t�e�c�h�n�i�c�a�l� �a�n�d� �m�a�n�a�g�e�r�i�a�l� �p�o�s�i�t�i�o�n�s� �h�a�v�e� �b�e�e�n� �r�e�p�o�r�t�e�d� �t�o� �a�c�c�o�u�n�t� �f�o�r� 

�a�p�p�r�o�x�i�m�a�t�e�l�y� �f�i�v�e� �p�e�r�c�e�n�t� �o�f� �t�h�e� �d�e�m�a�n�d� �f�o�r� �f�o�r�m�a�l� �s�e�c�t�o�r� 

�p�e�r�s�o�n�n�e�l�.� �T�h�e�s�e� �j�o�b�s� �a�r�e� �c�o�n�c�e�n�t�r�a�t�e�d� �i�n� �o�c�c�u�p�a�t�i�o�n�s� �w�i�t�h� �t�h�e� 

�h�i�g�h�e�s�t� �s�k�i�l�l� �r�e�q�u�i�r�e�m�e�n�t�s� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� 

�P�l�a�n�n�i�n�g�,� �1�9�8�4�)�.� �T�h�e� �a�b�s�o�l�u�t�e� �n�u�m�b�e�r� �o�f� �e�m�p�l�o�y�e�d� �n�o�n�-�c�i�t�i�z�e�n�s� �r�o�s�e� 
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�f�r�o�m� �4�0�0�0� �i�n� �1�9�7�8� �t�o� �4�8�0�0� �i�n� �1�9�8�1� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� 

�D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�5�)�.� �A�f�t�e�r� �e�x�p�e�r�i�e�n�c�i�n�g� �a� �s�h�o�r�t� �d�e�c�l�i�n�e�,� �t�h�e� 

�n�u�m�b�e�r� �o�f� �j�o�b�s� �h�e�l�d� �b�y� �e�x�p�a�t�r�i�a�t�e�s� �r�o�s�e� �s�t�e�a�d�i�l�y�.� �A� �l�a�t�e�r� �r�e�p�o�r�t� 

�a�n�n�o�u�n�c�e�d� �t�h�a�t� �t�h�e� �t�o�t�a�l� �f�i�g�u�r�e� �i�n� �1�9�9�2� �t�o�p�p�e�d� �1�1�,�0�0�0�.� �T�h�e� �b�u�l�k� �o�f� 

�f�o�r�e�i�g�n� �w�o�r�k�e�r�s� �(�9�,�1�9�4�)� �o�c�c�u�p�i�e�d� �j�o�b�s� �i�n� �t�h�e� �p�a�r�a�s�t�a�t�a�l� �a�n�d� �p�r�i�v�a�t�e� 

�s�e�c�t�o�r�s�,� �a�n�d� �G�o�v�e�r�n�m�e�n�t� �w�a�s� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �h�i�r�i�n�g� �2�,�1�8�7� �n�o�n�-� 

�c�i�t�i�z�e�n�s� �(�D�e�p�a�r�t�m�e�n�t� �o�f� �T�e�c�h�n�i�c�a�l� �a�n�d� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n�,� �1�9�9�2�)�.� 

�L�i�t�e�r�a�t�u�r�e� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �B�o�t�s�w�a�n�a�'�s� �a�b�i�l�i�t�y� �t�o� �m�e�e�t� �i�t�s� �n�e�e�d�s� 

�f�o�r� �s�k�i�l�l�e�d� �l�a�b�o�r� �i�n� �k�e�y� �a�r�e�a�s� �w�i�l�l� �n�o�t� �c�o�m�e� �f�r�o�m� �l�o�c�a�l� �m�a�n�p�o�w�e�r� 

�s�u�p�p�l�i�e�s�.� �T�h�e� �B�o�t�s�w�a�n�a� �E�d�u�c�a�t�i�o�n� �a�n�d� �H�u�m�a�n� �R�e�s�o�u�r�c�e�s� �S�e�c�t�o�r� 

�A�s�s�e�s�s�m�e�n�t� �f�o�r�e�c�a�s�t�e�d� �t�h�a�t� �o�c�c�u�p�a�t�i�o�n�s� �i�n� �t�e�c�h�n�i�c�a�l� �f�i�e�l�d�s� �w�o�u�l�d� 

�c�o�n�t�i�n�u�e� �t�o� �f�o�r�c�e� �b�o�t�h� �p�u�b�l�i�c� �a�n�d� �p�r�i�v�a�t�e� �s�e�c�t�o�r�s� �t�o� �d�e�p�e�n�d� �o�n� 

�e�x�p�a�t�r�i�a�t�e� �l�a�b�o�r� �t�h�r�o�u�g�h� �t�h�e� �1�9�9�0�'�s� �(�1�9�8�4�)�.� 

�A� �r�e�p�o�r�t� �b�y� �t�h�e� �N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� �o�n� �E�d�u�c�a�t�i�o�n� �c�o�n�t�a�i�n�e�d� 

�f�o�r�e�c�a�s�t�e�d� �t�r�e�n�d�s� �r�e�l�a�t�e�d� �t�o� �e�m�p�l�o�y�m�e�n�t� �a�n�d� �m�a�n�p�o�w�e�r� �i�n� �B�o�t�s�w�a�n�a� 

�i�n�c�l�u�d�i�n�g� �t�h�e� �f�o�l�l�o�w�i�n�g�:� 

�A� �g�e�n�e�r�a�l� �d�e�c�l�i�n�e� �i�n� �s�i�g�n�i�f�i�c�a�n�c�e� �o�f� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �a�g�r�i�c�u�l�t�u�r�e� 

�s�e�c�t�o�r� �1�s� �e�x�p�e�c�t�e�d�.� 

�T�h�e� �n�e�a�r� �f�u�t�u�r�e� �s�h�a�l�l� �s�h�o�w� �g�r�o�w�t�h� �i�n� �b�o�t�h� �t�h�e� �i�n�d�u�s�t�r�i�a�l� �a�n�d� 

�c�o�m�m�e�r�c�i�a�l� �s�e�c�t�o�r�s�.� 

�¢� �I�n�c�r�e�a�s�e�s� �i�n� �f�o�r�m�a�l� �s�e�c�t�o�r� �e�m�p�l�o�y�m�e�n�t� �w�i�l�l� �e�m�e�r�g�e� �(�i�e�.� 
�s�e�r�v�i�c�e�,� �f�i�n�a�n�c�i�a�l�,� �a�n�d� �t�o�u�r�i�s�m�)�.� 

�T�h�e� �f�u�t�u�r�e� �e�c�o�n�o�m�y� �w�i�l�l� �b�e� �c�h�a�r�a�c�t�e�r�i�z�e�d� �b�y� �a� �m�o�r�e� �s�k�i�l�l�-� 

�i�n�t�e�n�s�i�v�e� �s�t�a�g�e� �o�f� �i�n�d�u�s�t�r�i�a�l�i�z�a�t�i�o�n�.� 

�C�o�m�p�e�t�i�t�i�o�n� �f�r�o�m� �o�t�h�e�r� �n�a�t�i�o�n�s� �w�i�l�l� �f�o�r�c�e� �B�o�t�s�w�a�n�a�'�s� �w�o�r�k�e�r�s� 

�t�o� �f�i�n�d� �w�a�y�s� �o�f� �r�e�a�c�h�i�n�g� �h�i�g�h�e�r� �l�e�v�e�l�s� �o�f� �s�c�i�e�n�t�i�f�i�c� �a�n�d� 

�t�e�c�h�n�i�c�a�l� �s�k�i�l�l�s�.� �(�1�9�9�3�)� 

�I�s�s�u�e�s�,� �S�t�r�a�t�e�g�i�e�s�,� �a�n�d� �R�e�c�e�n�t� �C�h�a�n�g�e�s� �i�n� �B�o�t�s�w�a�n�a ��s� 

�E�d�u�c�a�t�i�o�n� �S�t�r�u�c�t�u�r�e� 
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�A� �b�r�o�a�d� �a�r�r�a�y� �o�f� �i�s�s�u�e�s�,� �s�t�r�a�t�e�g�i�e�s�,� �a�n�d� �c�h�a�n�g�e�s� �t�h�a�t� �h�a�v�e� 

�a�f�f�e�c�t�e�d� �t�h�e� �e�d�u�c�a�t�i�o�n�a�l� �s�t�r�u�c�t�u�r�e� �i�n� �B�o�t�s�w�a�n�a� �a�r�e� �i�n�c�l�u�d�e�d� 

�t�h�r�o�u�g�h�o�u�t� �t�h�i�s� �s�e�c�t�i�o�n�.� �H�i�g�h�l�i�g�h�t�s� �f�r�o�m� �t�h�e� �s�i�g�n�i�f�i�c�a�n�t� �1�9�9�3� �r�e�p�o�r�t� 

�f�r�o�m� �t�h�e� �N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� �o�n� �E�d�u�c�a�t�i�o�n� �a�r�e� �i�n�c�l�u�d�e�d�.� �I�s�s�u�e�s� �o�f� 

�h�i�s�t�o�r�i�c�a�l� �s�i�g�n�i�f�i�c�a�n�c�e� �a�r�e� �d�i�s�c�u�s�s�e�d� �r�e�l�a�t�i�v�e� �t�o� �t�h�e� �i�m�p�a�c�t� �e�a�c�h� �m�a�y� 

�h�a�v�e� �h�a�d� �i�n� �g�e�n�e�r�a�t�i�n�g� �p�o�l�i�c�y� �g�u�i�d�e�l�i�n�e�s� �f�o�r� �f�u�t�u�r�e� �p�e�r�f�o�r�m�a�n�c�e�.� 

�I�n�f�o�r�m�a�t�i�o�n� �o�n� �G�o�v�e�r�n�m�e�n�t�'�s� �r�e�s�p�o�n�s�i�v�e�n�e�s�s� �t�o� �p�r�o�b�l�e�m�s� �a�n�d� �t�h�e� 

�p�r�o�c�e�s�s�e�s� �o�f� �f�i�n�d�i�n�g� �p�r�o�s�p�e�c�t�s� �f�o�r� �t�h�e� �f�u�t�u�r�e� �i�s� �i�n�c�l�u�d�e�d�.� �N�o�t�e� �t�h�a�t�,� 

�a�l�t�h�o�u�g�h� �t�o�u�c�h�e�d� �u�p�o�n� �i�n� �t�h�i�s� �s�e�c�t�i�o�n�,� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �a�s� �w�e�l�l� 

�a�s� �t�e�c�h�n�i�c�a�l�/�v�o�c�a�t�i�o�n�a�l� �e�d�u�c�a�t�i�o�n� �a�n�d� �t�r�a�i�n�i�n�g� �a�r�e� �b�o�t�h� �s�u�b�j�e�c�t�s� �o�f� 

�s�u�b�s�e�q�u�e�n�t� �s�e�c�t�i�o�n�s�.� 

�I�n� �1�9�9�2�,� �t�h�e� �N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� �o�n� �E�d�u�c�a�t�i�o�n� �e�m�b�a�r�k�e�d� �o�n� 

�e�d�u�c�a�t�i�o�n� �d�e�v�e�l�o�p�m�e�n�t� �e�f�f�o�r�t�s� �w�h�i�c�h� �w�o�u�l�d� �c�o�n�t�r�i�b�u�t�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� 

�t�o� �c�h�a�n�g�e�s� �i�n� �B�o�t�s�w�a�n�a ��s� �n�a�t�i�o�n�a�l� �e�d�u�c�a�t�i�o�n� �p�o�l�i�c�i�e�s�.� �T�h�e�s�e� �e�f�f�o�r�t�s� 

�w�e�r�e� �d�i�r�e�c�t�e�d� �t�o�w�a�r�d� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �B�o�t�s�w�a�n�a ��s� �e�d�u�c�a�t�i�o�n� �a�n�d� 

�t�r�a�i�n�i�n�g� �s�y�s�t�e�m� �o�v�e�r� �t�h�e� �n�e�x�t� �t�w�e�n�t�y� �f�i�v�e� �y�e�a�r� �p�e�r�i�o�d�.� �A� �r�e�p�o�r�t� �w�a�s� 

�g�e�n�e�r�a�t�e�d� �w�h�i�c�h� �u�p�h�o�l�d�s� �t�h�e� �o�r�i�g�i�n�a�l� �g�u�i�d�i�n�g� �p�r�i�n�c�i�p�l�e�s� �f�o�r� �e�d�u�c�a�t�i�o�n� 

�f�i�r�s�t� �p�u�b�l�i�s�h�e�d� �i�n� �E�d�u�c�a�t�i�o�n� �f�o�r� �K�a�g�i�s�a�n�o� �i�n� �1�9�7�7�.� �T�h�e� �c�u�r�r�e�n�t� �r�e�p�o�r�t�,� 

�R�e�p�o�r�t� �o�f� �t�h�e� �N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� �o�n� �E�d�u�c�a�t�i�o�n�:� �1�9�9�3�,� �r�e�f�l�e�c�t�s� �t�h�e� 

�f�u�n�d�a�m�e�n�t�a�l� �a�s�s�u�m�p�t�i�o�n� �t�h�a�t� �B�o�t�s�w�a�n�a�'�s� �m�a�j�o�r� �r�e�s�o�u�r�c�e� �i�s� �i�t�s� 

�p�e�o�p�l�e�;� �t�h�e�r�e�f�o�r�e� �i�n�v�e�s�t�m�e�n�t� �i�n� �t�h�e�i�r� �e�d�u�c�a�t�i�o�n� �a�n�d� �t�r�a�i�n�i�n�g� �i�s� �a� 

�n�e�c�e�s�s�a�r�y� �c�o�n�d�i�t�i�o�n� �o�f� �n�a�t�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t�.� 
�P�r�o�p�o�s�e�d� �s�t�r�a�t�e�g�i�e�s� �a�n�d� �p�l�a�n�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �r�e�p�o�r�t� �t�a�k�e� �i�n�t�o� 

�a�c�c�o�u�n�t� �s�o�c�i�a�l� �c�o�n�d�i�t�i�o�n�s� �f�o�r�e�c�a�s�t�e�d� �f�o�r� �t�h�e� �2�1�s�t� �c�e�n�t�u�r�y�;� �e�m�p�h�a�s�i�z�e� 

�t�h�e� �s�o�c�i�a�l� �v�a�l�u�e� �o�f� �a�n� �e�d�u�c�a�t�i�o�n�a�l� �s�y�s�t�e�m� �t�h�a�t� �i�s� �r�e�s�p�o�n�s�i�v�e� �t�o� �t�h�e� 

�e�v�o�l�v�i�n�g� �n�e�e�d�s� �o�f� �t�h�e� �e�c�o�n�o�m�y�;� �a�n�d� �r�e�c�o�g�n�i�z�e� �t�h�e� �p�o�t�e�n�t�i�a�l� �b�e�n�e�f�i�t�s� 

�o�f� �s�t�r�o�n�g�e�r� �c�o�o�p�e�r�a�t�i�o�n� �w�i�t�h�i�n� �t�h�e� �t�r�i�p�a�r�t�i�t�e� �s�t�r�u�c�t�u�r�e� �l�i�n�k�i�n�g� 

�e�d�u�c�a�t�i�o�n�,� �b�u�s�i�n�e�s�s�,� �a�n�d� �l�a�b�o�r�.� 

�T�h�e� �r�e�p�o�r�t� �e�m�p�h�a�s�i�z�e�s� �t�h�e� �f�u�t�u�r�e� �"�v�o�c�a�t�i�o�n�a�l�i�z�a�t�i�o�n�"� �o�f� �t�h�e� 

�c�u�r�r�i�c�u�l�u�m� �a�n�d� �p�r�o�p�o�s�e�s� �p�o�l�i�c�i�e�s� �d�e�f�i�n�i�n�g� �t�h�e� �r�o�l�e� �o�f� �t�h�e� �s�c�h�o�o�l� �a�s� �a� 

�p�r�e�-�v�o�c�a�t�i�o�n�a�l� �e�x�p�e�r�i�e�n�c�e�.� �H�e�n�c�e�,� �t�h�e� �s�c�h�o�o�l� �e�x�p�e�r�i�e�n�c�e� �w�a�s� �s�e�e�n� �t�o� 

�p�r�o�v�i�d�e� �b�o�t�h� �s�o�u�n�d� �b�a�s�i�c� �e�d�u�c�a�t�i�o�n� �f�o�r� �t�h�e� �f�u�t�u�r�e� �a�n�d� �a� �b�r�i�d�g�e� �t�o� �t�h�e� 

�w�o�r�l�d� �o�f� �w�o�r�k� �i�n� �t�h�e� �2�1�s�t� �c�e�n�t�u�r�y�.� 

�3�4



�T�h�e� �f�o�l�l�o�w�i�n�g� �e�x�c�e�r�p�t�s� �f�r�o�m� �t�h�e� �r�e�p�o�r�t� �w�r�i�t�t�e�n� �b�y� �t�h�e� �N�a�t�i�o�n�a�l� 

�C�o�m�m�i�s�s�i�o�n� �o�n� �E�d�u�c�a�t�i�o�n� �h�e�l�p� �s�u�m�m�a�r�i�z�e� �i�t�s� �p�o�s�i�t�i�o�n�.� 

�.�.�.�t�h�e� �r�a�t�i�o�n�a�l�e� �f�o�r� �e�d�u�c�a�t�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �i�s� �n�o�t� �t�o� �b�e� 
�f�o�u�n�d� �s�o�l�e�l�y� �i�n� �i�t�s� �c�o�n�t�r�i�b�u�t�i�o�n� �t�o� �t�h�e� �e�c�o�n�o�m�y�.� �A�c�c�e�s�s� �t�o� 
�b�a�s�i�c� �e�d�u�c�a�t�i�o�n� �i�s� �a� �f�u�n�d�a�m�e�n�t�a�l� �h�u�m�a�n� �r�i�g�h�t�.� �E�d�u�c�a�t�i�o�n� 
�m�u�s�t� �r�e�s�p�o�n�d� �n�o�t� �o�n�l�y� �t�o� �t�h�e� �c�h�a�n�g�e�s� �i�n� �t�h�e� �e�c�o�n�o�m�y� �b�u�t� 
�a�l�s�o� �t�o� �t�h�o�s�e� �i�n� �s�o�c�i�e�t�y�.�.�.�T�h�e� �h�u�m�a�n�i�s�t�i�c� �a�i�m�s� �o�f� �e�d�u�c�a�t�i�o�n� 
�c�o�n�t�i�n�u�e� �t�o� �b�e� �t�h�e� �p�r�o�m�o�t�i�o�n� �o�f� �t�h�e� �a�l�l�-�r�o�u�n�d� 
�d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l�,� �i�n� �o�r�d�e�r� �t�o� �f�o�s�t�e�r� 
�i�n�t�e�l�l�e�c�t�u�a�l� �g�r�o�w�t�h� �a�n�d� �c�r�e�a�t�i�v�i�t�y� �a�n�d� �e�n�a�b�l�e� �e�v�e�r�y�o�n�e� �t�o� 
�r�e�a�c�h� �t�h�e�i�r� �f�u�l�l� �p�o�t�e�n�t�i�a�l�.� �T�h�e� �C�o�m�m�i�s�s�i�o�n� �b�e�l�i�e�v�e�s� �t�h�a�t� 
�e�d�u�c�a�t�i�o�n� �m�u�s�t� �d�e�v�e�l�o�p� �m�o�r�a�l� �a�n�d� �s�o�c�i�a�l� �v�a�l�u�e�s�,� �c�u�l�t�u�r�a�l� 
�i�d�e�n�t�i�t�y� �a�n�d� �s�e�l�f�-�e�s�t�e�e�m�,� �c�i�t�i�z�e�n�s�h�i�p� �a�n�d� �d�e�m�o�c�r�a�c�y�.� �I�t�s� 
�p�r�o�p�o�s�a�l�s� �f�o�r� �t�h�e� �f�u�t�u�r�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �e�d�u�c�a�t�i�o�n� �h�a�v�e� 
�t�h�e�r�e�f�o�r�e� �b�e�e�n� �b�a�s�e�d� �o�n� �a� �v�i�s�i�o�n� �o�f� �s�o�c�i�e�t�y� �i�n� �t�h�e� �2�1�s�t� 
�c�e�n�t�u�r�y�.� �(�1�9�9�3�,� �p�.�1�9�)�.� 

�T�h�e� �C�o�m�m�i�s�s�i�o�n�'�s� �v�i�e�w� �i�s� �t�h�a�t� �a� �c�o�m�m�o�n� �g�e�n�e�r�a�l� 
�e�d�u�c�a�t�i�o�n� �a�n�d� �p�r�e�-�e�m�p�l�o�y�m�e�n�t� �t�r�a�i�n�i�n�g� �a�p�p�r�o�a�c�h� �w�i�l�l� 
�p�r�o�v�i�d�e� �t�h�e� �b�e�s�t� �p�r�e�p�a�r�a�t�i�o�n� �f�o�r� �y�o�u�n�g� �p�e�o�p�l�e� �w�h�e�t�h�e�r� 
�t�h�e�y� �e�n�t�e�r� �t�h�e� �f�o�r�m�a�l� �o�r� �i�n�f�o�r�m�a�l� �s�e�c�t�o�r� �i�n�i�t�i�a�l�l�y�.� �(�1�9�9�3�,� 
�p�.�2�2�)� 

�C�o�n�s�e�q�u�e�n�t�l�y�,� �t�h�e� �C�o�m�m�i�s�s�i�o�n� �h�a�s� �a�d�o�p�t�e�d� �t�h�e� �c�o�n�c�e�p�t� �o�f� 
 ��p�r�e�-�v�o�c�a�t�i�o�n�a�l� �p�r�e�p�a�r�a�t�i�o�n �� �t�o� �s�u�m�m�a�r�i�z�e� �t�h�e� �r�o�l�e� �o�f� �t�h�e� 
�s�c�h�o�o�l� �i�n� �r�e�l�a�t�i�o�n� �t�o� �t�h�e� �e�c�o�n�o�m�y�.� �(�1�9�9�3�,� �p�.�2�3�)� 

�T�h�e� �i�s�s�u�e� �(�o�f� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �e�d�u�c�a�t�i�o�n�,� �t�r�a�i�n�i�n�g� 
�a�n�d� �w�o�r�k�)� �i�s� �c�o�n�t�a�i�n�e�d� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �T�e�r�m�s� �o�f� 
�R�e�f�e�r�e�n�c�e�:� 
�2�.� �T�o�.�.�.�r�e�c�o�m�m�e�n�d� �a� �s�y�s�t�e�m� �t�h�a�t� �w�i�l�l� �g�u�a�r�a�n�t�e�e� �u�n�i�v�e�r�s�a�l� 
�a�c�c�e�s�s� �t�o� �b�a�s�i�c� �e�d�u�c�a�t�i�o�n�,� �w�h�i�l�s�t� �c�o�n�s�o�l�i�d�a�t�i�n�g� 
�v�o�c�a�t�i�o�n�a�l�i�z�i�n�g� �t�h�e� �c�u�r�r�i�c�u�l�u�m� �c�o�n�t�e�n�t� �a�t� �t�h�i�s� �l�e�v�e�l�.� 
�3�.� �T�o� �a�d�v�i�s�e� �o�n� �a�n� �e�d�u�c�a�t�i�o�n� �s�y�s�t�e�m� �t�h�a�t� �i�s� �s�e�n�s�i�t�i�v�e� �a�n�d� 
�r�e�s�p�o�n�s�i�v�e� �t�o� �t�h�e� �.�.�.�m�a�n�p�o�w�e�r� �r�e�q�u�i�r�e�m�e�n�t�s� �o�f� �t�h�e� 
�c�o�u�n�t�r�y�.� 
�4�.� �T�o� �s�t�u�d�y� �v�a�r�i�o�u�s� �p�o�s�s�i�b�l�e� �m�e�t�h�o�d�s� �o�f� �s�t�u�d�e�n�t� 
�s�t�r�e�a�m�i�n�g� �i�n�t�o� �v�o�c�a�t�i�o�n�a�l� �a�n�d� �a�c�a�d�e�m�i�c� �g�r�o�u�p�s� �a�t� �s�e�n�i�o�r� 
�s�e�c�o�n�d�a�r�y� �l�e�v�e�l�.� �(�1�9�9�3�,� �p�.� �2�0�)� 
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�.�.�.�T�h�r�e�e� �c�e�n�t�r�a�l� �e�l�e�m�e�n�t�s� �o�f� �t�h�e� �C�o�m�m�i�s�s�i�o�n�'�s� �s�t�r�a�t�e�g�y� 
�n�a�m�e�l�y�:� 
�a�)� �T�h�e� �a�d�o�p�t�i�o�n� �o�f� �a� �p�r�e�-�v�o�c�a�t�i�o�n�a�l� �o�r�i�e�n�t�a�t�i�o�n� �i�n� �t�h�e� 
�s�c�h�o�o�l� �s�y�s�t�e�m� �a�n�d� �t�h�e� �e�m�p�h�a�s�i�s� �o�n� �s�o�u�n�d� �g�e�n�e�r�a�l� 
�e�d�u�c�a�t�i�o�n� �a�s� �t�h�e� �e�s�s�e�n�t�i�a�l� �b�a�s�i�s� �f�o�r� �t�r�a�i�n�i�n�g� �a�n�d� �w�o�r�k�.� 
�b�)� �T�h�e� �s�t�r�e�n�g�t�h�e�n�i�n�g� �o�f� �p�o�s�t�-�s�c�h�o�o�l� �v�o�c�a�t�i�o�n�a�l� �a�n�d� 
�t�e�c�h�n�i�c�a�l� �t�r�a�i�n�i�n�g�.� 
�c�)� �T�h�e� �e�m�p�h�a�s�i�s� �o�n� �S�c�i�e�n�c�e�,� �M�a�t�h�e�m�a�t�i�c�s� �a�n�d� �T�e�c�h�n�o�l�o�g�y� 
�e�d�u�c�a�t�i�o�n�.� �(�1�9�9�3�,� �p�.� �2�2�)� 

�B�y� �i�n� �l�a�r�g�e� �G�o�v�e�r�n�m�e�n�t� �h�a�s� �r�e�s�p�o�n�d�e�d� �p�o�s�i�t�i�v�e�l�y� �t�o� �t�h�e� 

�C�o�m�m�i�s�s�i�o�n�'�s� �r�e�p�o�r�t�.� �A� �n�u�m�b�e�r� �o�f� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �t�h�a�t� �e�m�e�r�g�e�d� �a�s� 

�a� �r�e�s�u�l�t� �o�f� �t�h�e� �C�o�m�m�i�s�s�i�o�n�'�s� �s�t�u�d�y� �h�a�v�e� �b�e�e�n� �a�c�t�e�d� �u�p�o�n�.� �T�h�i�s� �h�a�s� 

�l�e�d� �t�o� �a�n� �o�v�e�r�a�l�l� �r�e�v�i�s�e�d� �n�a�t�i�o�n�a�l� �p�o�l�i�c�y� �r�e�g�a�r�d�i�n�g� �e�d�u�c�a�t�i�o�n�.� �I�n� �1�9�9�4� 

�t�h�e� �g�o�v�e�r�n�m�e�n�t� �a�n�n�o�u�n�c�e�d� �i�t�s� �p�l�a�n�s� �i�n� �T�h�e� �R�e�v�i�s�e�d� �N�a�t�i�o�n�a�l� �P�o�l�i�c�y� 

�o�n� �E�d�u�c�a�t�i�o�n� �w�h�i�c�h� �s�p�e�l�l�e�d� �o�u�t� �t�h�e� �r�a�t�i�o�n�a�l�e�,� �s�t�r�a�t�e�g�y�,� �a�n�d� �c�h�a�n�g�e�s� 

�t�h�a�t� �w�o�u�l�d� �a�f�f�e�c�t� �t�h�e� �s�t�r�u�c�t�u�r�e� �o�f� �e�d�u�c�a�t�i�o�n� �a�n�d� �l�e�a�d� �t�h�e� �w�a�y� 

�f�o�r�w�a�r�d� �i�n�t�o� �t�h�e� �n�e�w� �m�i�l�l�e�n�n�i�u�m�.� �T�h�e� �i�n�i�t�i�a�t�i�v�e�s� �w�e�r�e� �b�a�c�k�e�d� �u�p� �b�y� 

�f�u�n�d�i�n�g� �e�x�p�e�c�t�e�d� �t�o� �r�e�a�c�h� �2�2� �p�e�r�c�e�n�t� �o�f� �t�h�e� �n�a�t�i�o�n�'�s� �t�o�t�a�l� �a�n�n�u�a�l� 

�b�u�d�g�e�t�.� �(�T�h�e� �B�o�t�s�w�a�n�a� �N�a�t�i�o�n�a�l� �A�s�s�e�m�b�l�y�,� �1�9�9�4�)� 

�T�h�e� �r�e�v�i�s�e�d� �p�o�l�i�c�y� �p�r�e�s�c�r�i�b�e�d� �l�a�r�g�e� �s�c�a�l�e� �c�h�a�n�g�e�s� �t�h�a�t� �a�f�f�e�c�t�e�d� 

�n�o�t� �o�n�l�y� �c�u�r�r�i�c�u�l�u�m� �b�u�t� �a�l�s�o� �t�e�a�c�h�e�r� �t�r�a�i�n�i�n�g� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t�,� 

�f�a�c�i�l�i�t�i�e�s� �p�l�a�n�n�i�n�g� �a�n�d� �i�m�p�r�o�v�e�m�e�n�t�,� �a�n�d� �t�h�e� �s�y�s�t�e�m�'�s� �c�o�r�e� �s�t�r�u�c�t�u�r�e�.� 

�T�h�e� �C�o�m�m�i�s�s�i�o�n� �w�a�s� �i�n� �f�a�v�o�r� �o�f� �i�n�i�t�i�a�t�i�n�g� �a� �s�c�i�e�n�c�e� �a�n�d� �t�e�c�h�n�o�l�o�g�y� 

�p�o�l�i�c�y�.� �I�t�s� �r�e�c�o�m�m�e�n�d�a�t�i�o�n� �s�p�e�c�i�f�i�e�d� �t�h�a�t� �s�c�h�o�o�l� �c�h�i�l�d�r�e�n� �s�h�o�u�l�d� 

�r�e�c�e�i�v�e� �a� �"�s�o�u�n�d� �S�c�i�e�n�c�e� �a�n�d� �T�e�c�h�n�o�l�o�g�y� �b�a�s�e�"� �(�T�h�e� �N�a�t�i�o�n�a�l� 

�C�o�m�m�i�s�s�i�o�n� �o�n� �E�d�u�c�a�t�i�o�n�,� �1�9�9�3�,� �p�.� �2�5�)�.� �T�h�e� �C�o�m�m�i�s�s�i�o�n� �a�l�s�o� 

�c�o�n�s�i�d�e�r�e�d� �m�a�k�i�n�g� �t�h�e� �j�u�n�i�o�r� �s�e�c�o�n�d�a�r�y� �(�o�p�t�i�o�n�a�l�)� �c�o�u�r�s�e� �c�a�l�l�e�d� 

�D�e�s�i�g�n� �a�n�d� �T�e�c�h�n�o�l�o�g�y� �(�D�&�T�)� �a� �c�o�r�e� �s�u�b�j�e�c�t�.� �T�h�i�s� �i�n�i�t�i�a�t�i�v�e� �c�a�l�l�e�d� �f�o�r� 

�p�l�a�n�n�i�n�g� �t�o� �b�e�g�i�n� �f�o�r� �f�u�t�u�r�e� �c�l�a�s�s�r�o�o�m�s� �a�n�d� �e�q�u�i�p�m�e�n�t� �a�s� �w�e�l�l� �a�s� 

�i�m�m�e�d�i�a�t�e� �t�e�a�c�h�e�r� �t�r�a�i�n�i�n�g� �p�r�e�p�a�r�a�t�i�o�n� �i�n� �a�n�t�i�c�i�p�a�t�i�o�n� �o�f� �t�h�e� 

�i�n�c�r�e�a�s�e�d� �e�n�r�o�l�l�m�e�n�t� �p�r�e�s�s�u�r�e� �p�l�a�c�e�d� �o�n� �D�e�s�i�g�n� �a�n�d� �T�e�c�h�n�o�l�o�g�y� 

�f�a�c�i�l�i�t�i�e�s� �a�n�d� �i�t�s� �t�e�a�c�h�e�r�s�.� 
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�G�o�v�e�r�n�m�e�n�t� �w�a�s� �t�h�e�n� �a�l�r�e�a�d�y� �f�a�c�e�d� �w�i�t�h� �a�n� �o�v�e�r�w�h�e�l�m�i�n�g� 

�e�x�p�a�n�s�i�o�n� �o�f� �i�t�s� �j�u�n�i�o�r� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l�s� �b�e�c�a�u�s�e� �o�f� �a�n� �a�p�p�r�o�v�e�d� 

�r�e�c�o�m�m�e�n�d�a�t�i�o�n� �t�o� �c�h�a�n�g�e� �t�h�e� �7�+�2�+�3�+�4� �(�p�r�i�m�a�r�y� �+� �j�u�n�i�o�r� �s�e�c�o�n�d�a�r�y� 

�+� �s�e�n�i�o�r� �s�e�c�o�n�d�a�r�y� �+� �u�n�i�v�e�r�s�i�t�y�)� �s�t�r�u�c�t�u�r�e� �t�o� �a� �7�+�3�+�2�+�4� �s�t�r�u�c�t�u�r�e�.� 

�A�d�d�i�t�i�o�n� �o�f� �a�n� �e�x�t�r�a� �y�e�a�r� �t�o� �t�h�e� �j�u�n�i�o�r� �s�e�c�o�n�d�a�r�y� �s�y�s�t�e�m� �r�e�q�u�i�r�e�d� �a�n� 

�a�l�l� �o�u�t� �e�x�p�a�n�s�i�o�n� �t�o� �t�h�o�s�e� �s�c�h�o�o�l� �f�a�c�i�l�i�t�i�e�s�.� �(�T�h�e� �N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� 

�f�o�r� �E�d�u�c�a�t�i�o�n�,� �1�9�9�3�)�.� 

�G�o�v�e�r�n�m�e�n�t� �u�p�h�e�l�d� �t�h�e� �C�o�m�m�i�s�s�i�o�n�'�s� �v�i�e�w� �t�h�a�t� �p�r�e�s�e�n�t� 

�i�n�v�e�s�t�m�e�n�t�s� �i�n� �e�d�u�c�a�t�i�o�n� �w�o�u�l�d� �l�e�a�d� �t�o� �e�f�f�e�c�t�i�v�e� �s�a�v�i�n�g�s� �i�n� �t�h�e� 

�f�u�t�u�r�e�.� �T�o� �h�e�l�p� �o�f�f�s�e�t� �a�n�t�i�c�i�p�a�t�e�d� �s�p�e�n�d�i�n�g� �i�n�c�r�e�a�s�e�s�,� �s�e�v�e�r�a�l� �p�l�a�n�s� 

�e�m�e�r�g�e�d�.� �T�h�e� �g�e�n�e�r�a�l� �t�h�r�u�s�t� �o�f� �t�h�e� �o�v�e�r�a�l�l� �s�t�r�a�t�e�g�y� �t�o� �f�i�n�a�n�c�e� 

�c�h�a�n�g�e�s� �i�n� �e�d�u�c�a�t�i�o�n� �c�a�m�e� �i�n� �t�w�o�-�p�a�r�t�s�.� �T�h�e� �f�i�r�s�t� �i�n�v�o�l�v�e�d� �a� �p�l�a�n� �t�o� 

�i�n�c�r�e�a�s�e� �o�v�e�r�a�l�l� �c�o�s�t�-�e�f�f�e�c�t�i�v�e�n�e�s�s�.� �T�h�e� �s�e�c�o�n�d� �p�a�r�t� �p�l�a�n�n�e�d� �t�o� �c�r�e�a�t�e� 

�a� �c�o�s�t�-�s�h�a�r�i�n�g� �s�t�r�u�c�t�u�r�e� �t�h�a�t� �w�a�s� �t�a�r�g�e�t�e�d� �t�o� �i�n�c�l�u�d�e� �t�h�e� �p�r�i�v�a�t�e� 

�s�e�c�t�o�r�.� 

�M�e�a�s�u�r�e�s� �t�o� �i�m�p�r�o�v�e� �c�o�s�t� �e�f�f�e�c�t�i�v�e�n�e�s�s� �w�e�r�e� �d�i�r�e�c�t�e�d� �a�t� 

�i�n�t�e�r�n�a�l� �a�n�d� �e�x�t�e�r�n�a�l� �e�f�f�i�c�i�e�n�c�y�.� �H�e�r�e�,� �s�e�v�e�r�a�l� �i�n�i�t�i�a�t�i�v�e�s� �w�e�r�e� 

�p�l�a�n�n�e�d� �i�n� �t�h�e� �h�o�p�e�s� �o�f� �r�e�d�u�c�i�n�g� �t�h�e� �l�e�v�e�l� �o�f� �u�n�i�t� �c�o�s�t�s� �i�n� �e�d�u�c�a�t�i�o�n�.� 

�F�i�r�s�t�,� �s�c�h�o�o�l� �f�a�c�i�l�i�t�i�e�s� �w�e�r�e� �e�x�p�e�c�t�e�d� �t�o� �s�e�r�v�e� �a� �m�o�r�e� �m�u�l�t�i�p�u�r�p�o�s�e� 

�r�o�l�e� �i�n� �t�h�e� �c�o�m�m�u�n�i�t�y�.� �P�l�a�n�s� �f�o�r� �n�i�g�h�t�,� �w�e�e�k�e�n�d� �a�n�d� �s�c�h�o�o�l� �v�a�c�a�t�i�o�n� 

�p�e�r�i�o�d�s� �w�e�r�e� �e�x�p�l�o�r�e�d� �t�o� �h�e�l�p� �m�e�e�t� �t�h�e� �n�e�e�d�s� �o�f� �m�a�n�y� �a�d�u�l�t�s� �a�n�d� 

�o�t�h�e�r�s� �w�h�o� �w�e�r�e� �r�e�p�o�r�t�e�d� �a�s� �h�a�v�i�n�g� �e�d�u�c�a�t�i�o�n�a�l� �d�e�f�i�c�i�e�n�c�i�e�s� �(�t�h�e� 
�1�9�9�1� �c�e�n�s�u�s� �r�e�p�o�r�t�e�d� �t�h�a�t� �3�1� �p�e�r�c�e�n�t� �o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �a�b�o�v�e� �t�h�e� 

�a�g�e� �o�f� �f�i�f�t�e�e�n� �h�a�d� �n�o� �s�c�h�o�o�l�i�n�g� �w�h�i�l�e� �r�o�u�g�h�l�y� �a�n�o�t�h�e�r� �3�0� �p�e�r�c�e�n�t� �h�a�d� 

�o�n�l�y� �p�a�r�t�i�a�l� �p�r�i�m�a�r�y� �e�d�u�c�a�t�i�o�n�)�,� �a�n�d� �t�o� �h�e�l�p� �a�c�h�i�e�v�e� �g�r�e�a�t�e�r� �i�n�t�e�r�n�a�l� 

�e�f�f�i�c�i�e�n�c�y�.� �T�o� �t�r�y� �a�n�d� �b�r�i�n�g� �a�b�o�u�t� �g�r�e�a�t�e�r� �e�x�t�e�r�n�a�l� �e�f�f�i�c�i�e�n�c�y� �i�n� 

�e�d�u�c�a�t�i�o�n�,� �t�h�e� �c�o�n�c�e�p�t� �o�f� �p�r�e�-�v�o�c�a�t�i�o�n�a�l� �p�r�e�p�a�r�a�t�i�o�n� �w�a�s� �s�t�r�e�s�s�e�d� �i�n� 

�a�n� �a�t�t�e�m�p�t� �t�o� �b�e�t�t�e�r� �l�i�n�k� �s�c�h�o�o�l�s� �w�i�t�h� �t�h�e� �w�o�r�l�d� �o�f� �w�o�r�k� �a�n�d� �t�h�e� 

�d�e�m�a�n�d�s� �f�r�o�m� �l�a�b�o�r�.� �L�a�s�t�l�y�,� �t�h�e� �C�o�m�m�i�s�s�i�o�n� �h�o�p�e�d� �t�o� �f�u�r�t�h�e�r� �r�e�d�u�c�e� 

�u�n�i�t� �c�o�s�t�s� �b�y� �c�o�n�t�i�n�u�i�n�g� �e�f�f�o�r�t�s� �t�o� �r�e�d�u�c�e� �t�h�e� �n�e�e�d� �f�o�r� �e�x�p�a�t�r�i�a�t�e� 

�t�e�a�c�h�e�r�s� �(�T�h�e� �N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� �f�o�r� �E�d�u�c�a�t�i�o�n�,� �1�9�9�3�)�.� 

�T�h�e� �C�o�m�m�i�s�s�i�o�n�'�s� �a�p�p�r�o�a�c�h� �t�o� �i�n�c�r�e�a�s�e�d� �c�o�s�t�-�s�h�a�r�i�n�g� �f�r�o�m� �t�h�e� 

�p�r�i�v�a�t�e� �s�e�c�t�o�r� �w�a�s� �t�o� �a�s�k� �f�o�r� �c�o�n�t�r�i�b�u�t�i�o�n�s� �f�r�o�m� �t�h�e� �b�e�n�e�f�i�c�i�a�r�i�e�s� �o�f� 

�e�d�u�c�a�t�i�o�n�.� �W�h�e�r�e� �a�p�p�r�o�p�r�i�a�t�e�,� �t�h�e� �C�o�m�m�i�s�s�i�o�n� �a�n�d� �G�o�v�e�r�n�m�e�n�t� 
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�s�o�u�g�h�t� �t�o� �b�u�i�l�d� �s�t�r�a�t�e�g�i�e�s� �o�f� �c�o�s�t�-�r�e�c�o�v�e�r�y� �i�n�t�o� �p�r�o�g�r�a�m�s� �t�h�a�t� 

�b�e�n�e�f�i�t�e�d� �e�m�p�l�o�y�e�r�s�,� �c�o�m�m�u�n�i�t�i�e�s� �a�n�d� �i�n�d�i�v�i�d�u�a�l�s�.� �I�n� �g�e�n�e�r�a�l�,� �t�h�e� 

�f�o�c�u�s� �o�f� �t�h�e�s�e� �s�t�r�a�t�e�g�i�e�s� �w�a�s� �l�e�v�e�l�e�d� �a�t� �b�o�a�r�d�i�n�g� �s�t�u�d�e�n�t�s�,� �v�o�c�a�t�i�o�n�a�l� 

�t�r�a�i�n�i�n�g�,� �a�n�d� �t�e�r�t�i�a�r�y� �p�r�o�g�r�a�m�s�.� �A�l�t�h�o�u�g�h� �i�n�t�r�o�d�u�c�t�i�o�n� �o�f� �s�c�h�o�o�l� �f�e�e�s� 

�w�a�s� �n�o�t� �p�l�a�n�n�e�d� �f�o�r� �b�a�s�i�c� �e�d�u�c�a�t�i�o�n� �(�p�r�i�m�a�r�y� �+� �j�u�n�i�o�r� �s�e�c�o�n�d�a�r�y�)�,� 

�e�x�p�l�o�r�a�t�i�o�n�s� �w�e�r�e� �m�a�d�e� �t�o� �a�s�s�e�s�s� �t�h�e� �f�e�a�s�i�b�i�l�i�t�y� �o�f� �i�n�t�r�o�d�u�c�i�n�g� �s�c�h�o�o�l� 

�f�e�e�s� �i�n� �o�t�h�e�r� �a�r�e�a�s� �(�T�h�e� �N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� �f�o�r� �E�d�u�c�a�t�i�o�n�,� �1�9�9�3�)�.� 

�I�n� �1�9�9�1�,� �i�t� �w�a�s� �e�x�p�e�c�t�e�d� �t�h�a�t� �a�b�o�u�t� �o�n�e� �t�h�i�r�d� �o�f� �a�l�l� �p�u�p�i�l�s� 

�e�n�t�e�r�i�n�g� �t�h�e� �(�n�i�n�e� �y�e�a�r�)� �b�a�s�i�c� �e�d�u�c�a�t�i�o�n� �s�t�r�u�c�t�u�r�e� �w�o�u�l�d� �b�e� 

�p�r�o�m�o�t�e�d� �t�o� �s�e�n�i�o�r� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l�.� �U�n�d�e�r� �t�h�e� �C�o�m�m�i�s�s�i�o�n�'�s� �r�e�v�i�s�e�d� 

�p�l�a�n�,� �o�n�e� �y�e�a�r� �w�a�s� �a�d�d�e�d� �t�o� �t�h�e� �b�a�s�i�c� �e�d�u�c�a�t�i�o�n� �s�t�r�u�c�t�u�r�e�.� �T�h�i�s� �p�l�a�n� 

�p�r�o�v�i�d�e�d� �f�o�r� �a�n� �a�d�d�i�t�i�o�n�a�l� �2�0� �p�e�r�c�e�n�t� �o�f� �p�u�p�i�l�s� �t�o� �b�e� �p�r�o�m�o�t�e�d� �i�n�t�o� 

�s�e�n�i�o�r� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l�s�.� �T�h�e� �c�o�n�c�e�r�n� �f�o�r� �t�h�o�s�e� �i�n� �t�h�e� �p�e�r�c�e�n�t�a�g�e� �n�o�t� 

�p�r�o�m�o�t�e�d� �o�r� �a�c�c�e�p�t�e�d� �i�n�t�o� �s�e�n�i�o�r� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l� �i�s� �a� �g�r�o�w�i�n�g� �i�s�s�u�e�.� 

�T�h�e� �d�a�t�a� �i�n� �T�a�b�l�e�s� �B�-�4� �a�n�d� �B�-�5� �(�S�e�e� �A�p�p�e�n�d�i�x� �B�)� �i�l�l�u�s�t�r�a�t�e�d� �t�h�e� 

�s�c�o�p�e� �a�n�d� �t�h�e� �m�a�g�n�i�t�u�d�e� �o�f� �t�h�e� �p�r�o�b�l�e�m� �f�a�c�i�n�g� �G�o�v�e�r�n�m�e�n�t�.� 

�G�o�v�e�r�n�m�e�n�t�'�s� �a�c�c�e�l�e�r�a�t�e�d� �e�x�p�a�n�s�i�o�n� �o�f� �s�e�c�o�n�d�a�r�y� �e�d�u�c�a�t�i�o�n� 

�t�h�r�o�u�g�h� �p�r�o�g�r�a�m�s� �d�u�r�i�n�g� �t�h�e� �1�9�8�0�'�s� �h�e�l�p�e�d� �t�o� �m�e�e�t� �s�o�m�e� �m�a�n�p�o�w�e�r� 

�s�h�o�r�t�a�g�e�s�.� �H�o�w�e�v�e�r�,� �t�h�e� �p�r�o�g�r�a�m�s� �h�a�v�e� �n�o�t� �r�e�d�u�c�e�d� �t�h�e� �p�e�r�s�i�s�t�e�n�t� 

�p�r�o�b�l�e�m� �o�f� �u�n�s�k�i�l�l�e�d� �m�a�n�p�o�w�e�r� �s�u�r�p�l�u�s�e�s�.� �T�h�e� �m�a�n�p�o�w�e�r� �p�r�o�b�l�e�m� 

�m�a�y� �h�a�v�e� �b�e�e�n� �c�o�m�p�o�u�n�d�e�d� �b�y� �t�h�e� �r�i�s�e� �i�n� �n�u�m�b�e�r�s� �o�f� �c�h�i�l�d�r�e�n� 

�n�e�w�l�y� �g�a�i�n�i�n�g� �a�c�c�e�s�s� �t�o� �s�c�h�o�o�l�s�.� �T�h�i�s� �i�n� �t�u�r�n� �p�r�o�d�u�c�e�d� �a� �m�u�c�h� �l�a�r�g�e�r� 
�t�u�r�n� �o�u�t� �i�n� �t�h�e� �n�u�m�b�e�r�s� �o�f� �s�c�h�o�o�l� �l�e�a�v�e�r�s� �t�h�a�n� �p�r�e�v�i�o�u�s� �g�e�n�e�r�a�t�i�o�n�s� 

�h�a�d� �k�n�o�w�n�.� �T�h�e� �f�o�r�t�u�n�a�t�e� �g�e�n�e�r�a�t�i�o�n� �o�f� �y�o�u�n�g� �p�e�o�p�l�e�,� �w�h�o� �a�f�t�e�r� 

�g�r�e�a�t� �e�f�f�o�r�t� �a�n�d� �e�x�p�e�n�s�e� �t�o� �t�h�e� �G�o�v�e�r�n�m�e�n�t�,� �c�o�m�p�l�e�t�e�d� �n�i�n�e� �y�e�a�r�s� �o�f� 

�b�a�s�i�c� �e�d�u�c�a�t�i�o�n�,� �a�n�d� �w�e�r�e� �s�e�e�n� �a�s� �e�d�u�c�a�t�e�d� �c�a�n�d�i�d�a�t�e�s� �f�o�r� 

�e�m�p�l�o�y�m�e�n�t�.� �U�n�f�o�r�t�u�n�a�t�e�l�y� �f�o�r� �t�h�e� �a�c�c�e�l�e�r�a�t�e�d� �n�u�m�b�e�r�s� �o�f� 

�g�r�a�d�u�a�t�e�s�,� �j�o�b�s� �d�i�d� �n�o�t� �k�e�e�p� �p�a�c�e�.� 

�T�h�i�s� �c�o�n�d�i�t�i�o�n� �w�a�s� �c�l�e�a�r�l�y� �r�e�v�e�a�l�e�d� �i�n� �t�h�e� �1�9�9�3� �r�e�p�o�r�t� �f�r�o�m� �t�h�e� 

�C�o�m�m�i�s�s�i�o�n� �o�n� �E�d�u�c�a�t�i�o�n�.� �I�t� �w�a�s� �h�o�p�e�d� �t�h�a�t� �G�o�v�e�r�n�m�e�n�t� �w�o�u�l�d� 

�i�n�v�e�s�t� �i�n� �a�n� �e�x�p�a�n�d�e�d� �v�o�c�a�t�i�o�n�a�l� �t�r�a�i�n�i�n�g� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �t�o� 

�c�o�n�t�i�n�u�a�l�l�y� �u�p�g�r�a�d�e� �t�h�e� �q�u�a�l�i�t�y� �o�f� �t�h�e� �f�o�r�m�a�l� �w�o�r�k�f�o�r�c�e�.� �A�l�s�o�,� �b�y� 

�c�r�e�a�t�i�n�g� �i�n�c�e�n�t�i�v�e�s� �f�o�r� �i�n�c�r�e�a�s�e�d� �p�a�r�t�i�c�i�p�a�t�i�o�n� �f�r�o�m� �t�h�e� �p�r�i�v�a�t�e� 

�s�e�c�t�o�r�,� �1�t� �w�a�s� �h�o�p�e�d� �t�h�a�t� �c�o�m�p�a�n�i�e�s� �w�o�u�l�d� �b�e�n�e�f�i�t� �a�l�o�n�g� �w�i�t�h� 
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�e�m�p�l�o�y�e�e�s� �t�h�r�o�u�g�h� �o�n�-�t�h�e�-�j�o�b� �t�r�a�i�n�i�n�g� �s�c�h�e�m�e�s� �a�n�d� �a�p�p�r�e�n�t�i�c�e�s�h�i�p� 

�p�r�o�g�r�a�m�s�.� �T�h�e� �C�o�m�m�i�s�s�i�o�n� �h�o�p�e�d� �i�t�s� �p�l�a�n� �w�o�u�l�d� �c�o�m�e� �t�o� �t�h�e� �a�i�d� �o�f� 

�t�h�e� �f�o�r�m�a�l� �s�e�c�t�o�r� �b�y� �r�e�d�u�c�i�n�g� �u�n�e�m�p�l�o�y�m�e�n�t�,� �i�m�p�r�o�v�i�n�g� �t�h�e� �q�u�a�l�i�t�y� 

�o�f� �t�h�e� �w�o�r�k�f�o�r�c�e�,� �p�r�o�v�i�d�i�n�g� �m�o�r�e� �o�u�t�-�o�f�-�s�c�h�o�o�l� �o�p�p�o�r�t�u�n�i�t�i�e�s� �t�o� 

�l�a�r�g�e�r� �n�u�m�b�e�r�s� �o�f� �s�c�h�o�o�l� �l�e�a�v�e�r�s�,� �a�n�d� �e�a�s�i�n�g� �p�u�b�l�i�c� �d�i�s�s�a�t�i�s�f�a�c�t�i�o�n� 

�o�v�e�r� �t�h�e� �a�n�n�u�a�l�l�y� �i�n�c�r�e�a�s�i�n�g� �n�u�m�b�e�r� �o�f� �b�a�s�i�c� �e�d�u�c�a�t�i�o�n� �c�o�m�p�l�e�t�e�r�s� 

�w�h�o� �c�a�n�n�o�t� �f�i�n�d� �n�e�e�d�e�d� �w�o�r�k�.� 
�L�i�t�e�r�a�t�u�r�e� �s�h�o�w�e�d� �t�h�a�t� �t�h�e� �s�t�r�u�c�t�u�r�e� �o�f� �t�h�e� �e�d�u�c�a�t�i�o�n� �a�n�d� 

�t�r�a�i�n�i�n�g� �s�y�s�t�e�m� �f�o�r� �1�9�9�5� �a�n�d� �b�e�y�o�n�d� �i�n�c�l�u�d�e�d� �p�l�a�n�s� �t�o� �r�e�c�o�n�s�t�r�u�c�t� 

�a�n�d� �e�x�p�a�n�d� �b�o�t�h� �t�h�e� �g�e�n�e�r�a�l� �e�d�u�c�a�t�i�o�n� �s�y�s�t�e�m� �a�n�d� �t�h�e� �o�u�t�-�o�f�-�s�c�h�o�o�l� 

�v�o�c�a�t�i�o�n�a�l� �p�r�o�g�r�a�m�s�.� �(�S�e�e� �F�i�g�u�r�e� �B�-�6� �i�n� �A�p�p�e�n�d�i�x� �B�)� �T�h�e� �f�i�g�u�r�e� 

�s�h�o�w�s� �t�h�a�t� �t�h�e� �m�i�n�i�m�u�m� �a�g�e� �t�o� �b�e�g�i�n� �e�m�p�l�o�y�m�e�n�t� �s�t�a�r�t�s� �a�t� �s�i�x�t�e�e�n� 

�y�e�a�r�s�.� �C�o�m�p�l�e�t�i�o�n� �o�f�.� �j�u�n�i�o�r� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l� �a�l�s�o� �s�i�g�n�i�f�i�e�s� �c�o�m�p�l�e�t�i�o�n� 

�o�f� �a� �c�h�i�l�d ��s� �g�u�a�r�a�n�t�e�e�d� �f�r�e�e� �e�d�u�c�a�t�i�o�n�.� �P�r�o�g�r�e�s�s�i�o�n� �i�n�t�o� �s�e�n�i�o�r� 

�s�e�c�o�n�d�a�r�y� �e�d�u�c�a�t�i�o�n�,� �v�o�c�a�t�i�o�n�a�l� �t�r�a�i�n�i�n�g� �a�n�d� �o�t�h�e�r� �o�p�t�i�o�n�s� �i�s� �h�i�g�h�l�y� 

�c�o�m�p�e�t�i�t�i�v�e� �a�n�d� �o�f�t�e�n� �r�e�q�u�i�r�e�s� �f�e�e�s�.� 

�T�h�e� �n�e�x�t� �t�w�o� �s�e�c�t�i�o�n�s� �f�o�c�u�s� �r�e�s�p�e�c�t�i�v�e�l�y� �o�n� �t�e�c�h�n�o�l�o�g�y� 

�e�d�u�c�a�t�i�o�n� �a�n�d� �v�o�c�a�t�i�o�n�a�l�/�t�e�c�h�n�i�c�a�l� �e�d�u�c�a�t�i�o�n� �a�n�d� �t�r�a�i�n�i�n�g�.� 

�T�h�e� �D�e�v�e�l�o�p�m�e�n�t� �o�f� �T�e�c�h�n�o�l�o�g�y� �E�d�u�c�a�t�i�o�n� �i�n� �B�o�t�s�w�a�n�a� 

�R�e�c�e�n�t� �d�e�v�e�l�o�p�m�e�n�t�s� �i�n� �t�e�c�h�n�o�l�o�g�i�c�a�l� �e�d�u�c�a�t�i�o�n� �i�n� �B�o�t�s�w�a�n�a� �a�s� 

�w�e�l�l� �a�s� �t�h�e� �f�a�c�t�o�r�s� �w�h�i�c�h� �s�i�g�n�i�f�i�c�a�n�t�l�y� �i�n�f�l�u�e�n�c�e�d� �t�h�e�s�e� �d�e�v�e�l�o�p�m�e�n�t�s� 

�a�r�e� �e�x�a�m�i�n�e�d� �i�n� �t�h�i�s� �s�e�c�t�i�o�n�.� 

�T�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �i�n� �t�h�e� �s�c�h�o�o�l� �s�y�s�t�e�m� �h�a�d� �t�r�a�d�i�t�i�o�n�a�l�l�y� 

�e�n�c�o�m�p�a�s�s�e�d� �s�u�c�h� �o�p�t�i�o�n�a�l� �c�o�u�r�s�e�s� �a�s� �W�o�o�d�w�o�r�k�,� �M�e�t�a�l�w�o�r�k�,� �a�n�d� 

�T�e�c�h�n�i�c�a�l� �D�r�a�w�i�n�g� �f�o�r� �b�o�y�s�;� �w�h�i�l�e� �g�i�r�l�s� �t�y�p�i�c�a�l�l�y� �o�p�t�e�d� �f�o�r� �H�o�m�e� 

�E�c�o�n�o�m�i�c�s�.� �T�h�e�s�e� �c�o�u�r�s�e�s� �w�e�r�e� �u�n�i�q�u�e�l�y� �p�a�r�t� �o�f� �t�h�e� �j�u�n�i�o�r� �a�n�d� �s�e�n�i�o�r� 

�s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l� �c�u�r�r�i�c�u�l�a� �a�n�d� �n�o�t� �o�f�f�e�r�e�d� �d�u�r�i�n�g� �p�r�i�m�a�r�y� �s�c�h�o�o�l�.� �I�n� 

�t�h�e� �l�a�t�e� �1�9�8�0�'�s�,� �a� �t�r�a�n�s�i�t�i�o�n�a�l� �c�o�u�r�s�e� �k�n�o�w�n� �a�s� �T�e�c�h�n�i�c�a�l� �S�t�u�d�i�e�s� 

�c�a�m�e� �t�o� �f�o�r�m� �a�n� �i�n�t�e�g�r�a�t�e�d� �r�e�p�l�a�c�e�m�e�n�t� �f�o�r� �t�h�e� �t�h�r�e�e� �p�r�e�v�i�o�u�s� 

�t�e�c�h�n�o�l�o�g�y� �c�o�u�r�s�e�s�,� �a�n�d� �i�n� �1�9�8�9� �t�h�e� �p�r�o�g�r�a�m� �n�a�m�e� �D�e�s�i�g�n� �a�n�d� 
�T�e�c�h�n�o�l�o�g�y� �r�e�p�l�a�c�e�d� �t�h�e� �T�e�c�h�n�i�c�a�l� �S�t�u�d�i�e�s� �t�i�t�l�e�.� 
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�T�h�e�s�e� �c�h�a�n�g�e�s� �w�e�r�e� �b�r�o�u�g�h�t� �a�b�o�u�t� �b�y� �s�e�v�e�r�a�l� �f�a�c�t�o�r�s�.� �F�i�r�s�t�,� �T�h�e� 

�c�o�s�t�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �e�q�u�i�p�p�i�n�g� �a�n�d� �s�t�a�f�f�i�n�g� �e�a�c�h� �o�f� �t�h�e� �n�e�w�l�y� 

�c�o�n�s�t�r�u�c�t�e�d� �j�u�n�i�o�r� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l�s� �w�e�r�e� �h�i�g�h�.� �T�h�i�s� �w�a�s� �p�a�r�t�i�c�u�l�a�r�l�y� 

�t�r�u�e� �i�n� �t�e�r�m�s� �o�f� �u�n�i�t� �c�o�s�t�s� �f�o�r� �o�p�t�i�o�n�a�l� �p�r�a�c�t�i�c�a�l� �s�u�b�j�e�c�t�s�.� �S�e�c�o�n�d�l�y�,� 

�t�h�e�r�e� �w�a�s� �i�n�t�e�r�n�a�l� �p�r�e�s�s�u�r�e� �t�o� �.�.�.�"�d�o�w�n�p�l�a�y� �t�h�e� �v�o�c�a�t�i�o�n�a�l� �n�a�t�u�r�e� �o�f� 

�t�h�e� �c�u�r�r�i�c�u�l�u�m� �a�n�d� �a�l�i�g�n� �t�h�e� �p�r�o�g�r�a�m�m�e� �m�o�r�e� �c�l�o�s�e�l�y� �w�i�t�h� �t�h�e� 

�c�h�a�n�g�i�n�g� �t�r�e�n�d� �t�o� �T�e�c�h�n�o�l�o�g�y� �E�d�u�c�a�t�i�o�n� �t�h�a�t� �w�a�s� �o�c�c�u�r�r�i�n�g� 

�i�n�t�e�r�n�a�t�i�o�n�a�l�l�y�"� �(�R�o�b�b�,� �e�t�.� �a�l�.�,� �1�9�8�9�,� �p�.�1�3�5�)�.� �F�i�n�a�l�l�y�,� �D�e�s�i�g�n� �a�n�d� 

�T�e�c�h�n�o�l�o�g�y� �w�a�s� �t�a�i�l�o�r�e�d� �t�o� �m�e�e�t� �t�h�e� �r�e�f�o�r�m�-�m�i�n�d�e�d� �A�i�m�s� �o�f� �t�h�e� 

�N�i�n�e� �Y�e�a�r� �C�u�r�r�i�c�u�l�u�m� �t�h�a�t� �d�e�v�e�l�o�p�e�d� �f�r�o�m� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�i�m�p�r�o�v�e�m�e�n�t� �p�r�o�j�e�c�t�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �m�i�d�-�e�i�g�h�t�y ��s�.� 

�D�e�v�e�l�o�p�m�e�n�t� �o�f� �B�o�t�s�w�a�n�a ��s� �n�i�n�e� �y�e�a�r�,� �b�a�s�i�c� �e�d�u�c�a�t�i�o�n� 

�c�u�r�r�i�c�u�l�u�m� �w�a�s� �p�a�r�t� �o�f� �a� �l�a�r�g�e�r� �i�n�t�e�r�n�a�t�i�o�n�a�l� �p�r�o�j�e�c�t� �c�a�l�l�e�d� �E�f�f�i�c�i�e�n�c�y� 

�o�f� �E�d�u�c�a�t�i�o�n�a�l� �S�y�s�t�e�m�s� �(�I�E�E�S�)� �P�r�o�j�e�c�t�.� �I�n� �B�o�t�s�w�a�n�a�,� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� 

�A�g�e�n�c�y� �f�o�r� �I�n�t�e�r�n�a�t�i�o�n�a�l� �D�e�v�e�l�o�p�m�e�n�t� �(�U�S�A�I�D�)� �j�o�i�n�e�d� �G�o�v�e�r�n�m�e�n�t� �t�o� 

�i�m�p�l�e�m�e�n�t� �t�w�o� �i�n�s�t�r�u�c�t�i�o�n�a�l� �i�m�p�r�o�v�e�m�e�n�t� �p�r�o�j�e�c�t�s�,� �t�h�e� �J�u�n�i�o�r� 

�S�e�c�o�n�d�a�r�y� �E�d�u�c�a�t�i�o�n� �I�m�p�r�o�v�e�m�e�n�t� �P�r�o�j�e�c�t� �(�J�S�E�I�P�)� �a�n�d� �t�h�e� �P�r�i�m�a�r�y� 

�E�d�u�c�a�t�i�o�n� �I�m�p�r�o�v�e�m�e�n�t� �P�r�o�j�e�c�t� �(�P�E�I�P�)�.� �T�h�e�s�e� �p�r�o�j�e�c�t�s� �r�e�s�u�l�t�e�d� �i�n� �t�h�e� 

�A�i�m�s� �o�f� �t�h�e� �N�i�n�e� �Y�e�a�r� �C�u�r�r�i�c�u�l�u�m� �p�a�p�e�r� �a�n�d� �t�h�e� �A�i�m�s�:� �D�e�s�i�g�n� �a�n�d� 

�T�e�c�h�n�o�l�o�g�y� �A�p�p�l�i�c�a�t�i�o�n�/�R�e�l�e�v�a�n�c�e� �p�a�p�e�r� �b�y� �W�a�l�t�o�n� �(�1�9�8�9�)�.� �B�o�t�h� �a�r�e� 

�p�r�e�s�e�n�t�e�d� �i�n� �A�p�p�e�n�d�i�x� �C�.� 

�T�h�e� �D�e�s�i�g�n� �a�n�d� �T�e�c�h�n�o�l�o�g�y� �c�o�u�r�s�e� �(�o�p�t�i�o�n�a�l� �t�h�r�o�u�g�h� �1�9�9�4�)� �w�a�s� 
�d�e�s�i�g�n�e�d� �t�o� �k�e�e�p� �p�a�c�e� �w�i�t�h� �t�h�e� �c�h�a�n�g�i�n�g� �t�e�c�h�n�o�l�o�g�i�c�a�l� �e�n�v�i�r�o�n�m�e�n�t� 

�a�n�d� �t�h�u�s� �t�e�a�c�h� �a�l�l� �p�u�p�i�l�s� �a�b�o�u�t� �r�e�l�e�v�a�n�t� �t�e�c�h�n�o�l�o�g�i�e�s� �t�h�a�t� �a�r�e� �u�s�e�f�u�l� 

�a�t� �h�o�m�e�,� �i�n� �t�h�e� �c�o�m�m�u�n�i�t�y�,� �a�n�d� �a�t� �w�o�r�k�.� �T�h�e� �s�u�b�j�e�c�t� �d�e�v�e�l�o�p�e�d� 

�a�r�o�u�n�d� �t�h�e� �p�r�o�b�l�e�m�-�s�o�l�v�i�n�g� �a�p�p�r�o�a�c�h� �a�n�d� �r�e�f�l�e�c�t�e�d� �a� �c�u�l�t�u�r�a�l�l�y� 

�a�p�p�r�o�p�r�i�a�t�e� �u�s�e� �o�f� �m�a�t�e�r�i�a�l�s� �t�h�r�o�u�g�h� �t�h�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �s�k�i�l�l�s� �a�n�d� 

�a�b�i�l�i�t�i�e�s� �t�o� �d�e�v�e�l�o�p� �a�n� �u�n�d�e�r�s�t�a�n�d�i�n�g� �a�n�d� �a�p�p�r�e�c�i�a�t�i�o�n� �o�f� �t�e�c�h�n�o�l�o�g�y� 

�a�s� �i�t� �r�e�l�a�t�e�s� �t�o� �s�t�u�d�e�n�t�'�s� �p�r�e�s�e�n�t� �a�n�d� �f�u�t�u�r�e� �l�i�v�e�s�.� �(�W�a�l�t�o�n�,� �1�9�8�9�)�.� 

�T�h�e� �r�a�t�i�o�n�a�l�e� �f�o�r� �i�n�t�r�o�d�u�c�i�n�g� �a� �c�o�u�r�s�e� �t�h�a�t� �w�a�s� �n�o�t� �i�n�t�e�n�s�e�l�y� 

�m�a�t�e�r�i�a�l�-�b�a�s�e�d�,� �b�u�t� �r�a�t�h�e�r�,� �o�n�e� �t�h�a�t� �o�f�f�e�r�e�d� �a� �b�r�o�a�d�-�b�a�s�e�d� �a�p�p�r�o�a�c�h� 

�t�o� �t�e�c�h�n�o�l�o�g�y�,� �(�"�t�e�c�h�n�o�l�o�g�y�"� �a�s� �a� �f�o�r�c�e� �o�f� �s�o�c�i�a�l� �a�n�d� �e�c�o�n�o�m�i�c� 

�d�e�v�e�l�o�p�m�e�n�t�)� �p�r�e�s�e�n�t�e�d� �a� �s�i�g�n�i�f�i�c�a�n�t� �s�h�i�f�t� �w�i�t�h�i�n� �t�h�e� �p�a�r�a�d�i�g�m� �f�o�r� 
�t�e�a�c�h�i�n�g� �t�e�c�h�n�i�c�a�l� �s�u�b�j�e�c�t�s� �a�t� �s�c�h�o�o�l�.� �P�r�o�p�o�n�e�n�t�s� �o�f� �t�h�e� �n�e�w� �p�r�o�g�r�a�m� 
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�p�l�a�c�e�d� �e�m�p�h�a�s�i�s� �o�n� �t�h�e� �n�e�e�d� �t�o� �s�t�i�m�u�l�a�t�e� �i�n�t�e�r�e�s�t�s� �i�n� �c�a�r�e�e�r� �c�h�o�i�c�e�s� 

�t�h�a�t� �i�n�v�o�l�v�e�d� �t�h�e� �u�s�e� �o�f� �t�e�c�h�n�o�l�o�g�y�;� �b�u�t� �f�e�l�t� �t�h�a�t� �p�r�o�v�i�d�i�n�g� �p�u�p�i�l�s� 

�w�i�t�h� �j�o�b� �s�k�i�l�l�s� �w�a�s� �n�o�t� �t�h�e� �s�c�h�o�o�l�'�s� �m�i�s�s�i�o�n�.� �T�h�e�r�e� �w�a�s� �a�l�s�o� �s�e�n�t�i�m�e�n�t� 

�t�h�a�t� �g�i�r�l�s�,� �w�h�o� �t�r�a�d�i�t�i�o�n�a�l�l�y� �r�e�m�a�i�n�e�d� �a�p�a�r�t� �f�r�o�m� �s�u�b�j�e�c�t�s� �l�i�k�e� 

�W�o�o�d�w�o�r�k�,� �M�e�t�a�l�w�o�r�k�,� �T�e�c�h�n�i�c�a�l� �D�r�a�w�i�n�g� �a�n�d� �e�v�e�n� �T�e�c�h�n�i�c�a�l� 

�S�t�u�d�i�e�s�,� �s�h�o�u�l�d� �n�o�w� �b�e� �e�n�c�o�u�r�a�g�e�d� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �m�o�r�e� �a�c�t�i�v�e�l�y� �i�n� 

�t�e�c�h�n�o�l�o�g�y� �c�l�a�s�s�e�s� �(�R�o�b�b�,� �e�t�.� �a�l�.�,� �1�9�8�9�)�.� 

�T�h�e� �1�9�9�3� �C�o�m�m�i�s�s�i�o�n� �o�n� �E�d�u�c�a�t�i�o�n� �r�e�p�o�r�t� �h�i�g�h�l�i�g�h�t�e�d� �t�h�e� 

�v�a�l�u�e� �o�f� �s�c�h�o�o�l� �p�r�o�g�r�a�m�s� �a�i�m�e�d� �t�o� �e�x�p�a�n�d� �k�n�o�w�l�e�d�g�e� �a�n�d� �a�w�a�r�e�n�e�s�s� 

�i�n� �a�r�e�a�s� �s�u�c�h� �a�s� �c�o�m�p�u�t�e�r�s�,� �s�c�i�e�n�c�e�,� �a�n�d� �t�e�c�h�n�o�l�o�g�y�.� �G�o�a�l�s� �t�h�a�t� �w�e�r�e� 

�e�x�p�e�c�t�e�d� �t�o� �a�c�c�o�m�p�a�n�y� �o�t�h�e�r� �o�u�t�c�o�m�e�s� �o�f� �t�h�e� �C�o�m�m�i�s�s�i�o�n ��s� �p�r�o�p�o�s�e�d� 

�t�h�r�e�e� �y�e�a�r� �j�u�n�i�o�r� �s�e�c�o�n�d�a�r�y� �c�u�r�r�i�c�u�l�u�m� �a�r�e� �l�i�s�t�e�d� �b�e�l�o�w�:� 

�*� �c�o�m�p�u�t�e�r� �l�i�t�e�r�a�c�y�;� 

�*� �a�n� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �s�c�i�e�n�t�i�f�i�c� �c�o�n�c�e�p�t�s�;� 

�e� �c�r�i�t�i�c�a�l� �t�h�i�n�k�i�n�g� �a�n�d� �p�r�o�b�l�e�m�-�s�o�l�v�i�n�g� �a�b�i�l�i�t�y�;� 

�*� �a�p�p�r�e�c�i�a�t�i�o�n� �o�f� �t�e�c�h�n�o�l�o�g�y� �a�n�d� �t�h�e� �a�c�q�u�i�s�i�t�i�o�n� �o�f� �b�a�s�i�c� �s�k�i�l�l�s� 

�i�n� �h�a�n�d�l�i�n�g� �t�o�o�l�s� �a�n�d� �m�a�t�e�r�i�a�l�s�;� 

�e� �a�n�d� �r�e�a�d�i�n�e�s�s� �f�o�r� �t�h�e� �w�o�r�l�d� �o�f� �w�o�r�k�.� 

�A� �p�e�r�i�o�d� �o�f� �p�i�l�o�t� �t�e�s�t�i�n�g� �f�o�r� �D�e�s�i�g�n� �a�n�d� �T�e�c�h�n�o�l�o�g�y� �b�e�g�a�n� �i�n� �t�h�e� 

�1�9�8�9�-�1�9�9�0� �a�c�a�d�e�m�i�c� �y�e�a�r� �a�n�d� �e�n�d�e�d� �i�n� �1�9�9�2�.� �I�n� �1�9�9�3�,� �t�h�e� �M�i�n�i�s�t�r�y� 
�o�f� �E�d�u�c�a�t�i�o�n� �h�a�d� �d�e�c�i�d�e�d� �t�o� �i�m�p�l�e�m�e�n�t� �t�h�e� �p�r�o�g�r�a�m� �t�h�r�o�u�g�h�o�u�t� �t�h�e� 

�e�n�t�i�r�e� �j�u�n�i�o�r� �s�e�c�o�n�d�a�r�y� �s�y�s�t�e�m�.� �P�l�a�n�s� �w�e�r�e� �a�l�s�o� �b�e�i�n�g� �m�a�d�e� �t�o� �b�e�g�i�n� 

�d�e�v�e�l�o�p�i�n�g� �s�e�n�i�o�r� �s�e�c�o�n�d�a�r�y� �l�e�v�e�l� �D�e�s�i�g�n� �a�n�d� �T�e�c�h�n�o�l�o�g�y� �p�r�o�g�r�a�m�s� 

�t�o� �p�r�o�v�i�d�e� �c�o�n�t�i�n�u�i�t�y� �f�o�r� �c�o�h�o�r�t�s� �w�h�o� �w�o�u�l�d� �p�r�o�g�r�e�s�s� �b�e�y�o�n�d� �t�h�e� 

�j�u�n�i�o�r� �s�e�c�o�n�d�a�r�y� �c�u�r�r�i�c�u�l�u�m�.� 

�T�h�e� �C�o�m�m�i�s�s�i�o�n�'�s� �a�s�s�e�s�s�m�e�n�t� �o�n� �s�e�e�i�n�g� �D�e�s�i�g�n� �a�n�d� �T�e�c�h�n�o�l�o�g�y� 

�p�o�s�i�t�i�o�n�e�d� �w�i�t�h�i�n� �t�h�e� �s�c�o�p�e� �o�f� �a� �p�r�e�-�v�o�c�a�t�i�o�n�a�l� �c�u�r�r�i�c�u�l�u�m� �w�a�s� 

�f�a�v�o�r�a�b�l�e�.� �I�n� �t�h�e�i�r� �r�e�p�o�r�t�,� �t�h�e� �C�o�m�m�i�s�s�i�o�n� �i�d�e�n�t�i�f�i�e�d� �D�e�s�i�g�n� �a�n�d� 

�T�e�c�h�n�o�l�o�g�y� �a�s� �a� �s�u�b�j�e�c�t� �t�h�a�t� �s�h�o�u�l�d� �b�e� �c�o�n�s�i�d�e�r�e�d� �p�a�r�t� �o�f� �e�v�e�r�y� 

�c�h�i�l�d�'�s� �b�a�s�i�c� �e�d�u�c�a�t�i�o�n�.� �I�n� �1�9�9�4�,� �t�h�e� �G�o�v�e�r�n�m�e�n�t� �a�p�p�r�o�v�e�d� �t�h�e� 

�C�o�m�m�i�s�s�i�o�n�'�s� �r�e�c�o�m�m�e�n�d�a�t�i�o�n� �t�o� �i�n�c�l�u�d�e�d� �D�e�s�i�g�n� �a�n�d� �T�e�c�h�n�o�l�o�g�y� 
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�a�m�o�n�g� �t�h�e� �e�i�g�h�t� �c�o�r�e� �s�u�b�j�e�c�t�s� �s�p�e�c�i�f�i�e�d� �i�n� �t�h�e� �f�u�t�u�r�e� �t�h�r�e�e� �y�e�a�r� 

�j�u�n�i�o�r� �s�e�c�o�n�d�a�r�y� �c�u�r�r�i�c�u�l�u�m�.� 

�V�o�c�a�t�i�o�n�a�l�/�T�e�c�h�n�i�c�a�l� �E�d�u�c�a�t�i�o�n� �a�n�d� �T�r�a�i�n�i�n�g� �i�n� �B�o�t�s�w�a�n�a� 

�A�n� �o�v�e�r�v�i�e�w� �o�f� �v�o�c�a�t�i�o�n�a�l�/�t�e�c�h�n�i�c�a�l� �e�d�u�c�a�t�i�o�n� �a�n�d� �t�r�a�i�n�i�n�g� �i�n� 

�B�o�t�s�w�a�n�a� �n�e�e�d�s� �t�o� �b�e�g�i�n� �w�i�t�h� �a�n� �i�m�p�o�r�t�a�n�t� �d�i�s�t�i�n�c�t�i�o�n� �b�e�t�w�e�e�n� 

�v�o�c�a�t�i�o�n�a�l� �e�d�u�c�a�t�i�o�n� �a�n�d� �t�e�c�h�n�i�c�a�l� �e�d�u�c�a�t�i�o�n�.� �"�V�o�c�a�t�i�o�n�a�l� �e�d�u�c�a�t�i�o�n� �i�s� 

�c�o�n�s�i�d�e�r�e�d� �a�s� �t�r�a�i�n�i�n�g� �w�h�i�c�h� �i�s� �o�r�i�e�n�t�e�d� �t�o�w�a�r�d� �c�r�a�f�t� �s�k�i�l�l� 

�d�e�v�e�l�o�p�m�e�n�t� �w�h�e�r�e�a�s� �t�e�c�h�n�i�c�a�l� �e�d�u�c�a�t�i�o�n� �c�o�n�s�i�s�t�s� �o�f� �a�c�a�d�e�m�i�c� �a�n�d� 

�o�c�c�u�p�a�t�i�o�n�a�l� �t�r�a�i�n�i�n�g� �a�i�m�e�d� �a�t� �h�i�g�h�e�r� �o�r�d�e�r� �s�k�i�l�l�s�,� �u�s�u�a�l�l�y� �i�n�v�o�l�v�i�n�g� 

�i�n�t�e�g�r�a�t�i�o�n� �o�f� �s�e�v�e�r�a�l� �t�e�c�h�n�i�c�a�l� �s�k�i�l�l�s�.�"� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� 

�d�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�4�,� �p�.� �8�-�1�)�.� �F�o�r�m�a�l� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s� �a�r�e� 

�d�i�v�i�d�e�d� �i�n�t�o� �t�w�o� �s�u�b�c�a�t�e�g�o�r�i�e�s�:� 

�1�.� �t�h�o�s�e� �i�n� �i�n�s�t�i�t�u�t�i�o�n�s� �w�i�t�h� �t�h�e� �s�o�l�e� �p�u�r�p�o�s�e� �o�f� �p�r�o�v�i�d�i�n�g� 

�t�r�a�i�n�i�n�g�,� �a�n�d� 

�2�.� �t�h�o�s�e� �t�h�a�t� �a�r�e� �p�a�r�t� �o�f� �t�h�e� �v�a�r�i�o�u�s� �m�i�n�i�s�t�r�i�e�s� �o�r� �p�a�r�a�s�t�a�t�a�l�s� 

�(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�4� �p�.� �8�-� 

�5�)�.� 

�T�h�e� �G�o�v�e�r�n�m�e�n�t�'�s� �c�o�m�m�i�t�m�e�n�t� �t�o� �t�e�c�h�n�i�c�a�l� �e�d�u�c�a�t�i�o�n� �h�a�s� �b�e�e�n� 

�w�e�l�l� �s�p�e�l�l�e�d� �o�u�t� �w�i�t�h�i�n� �t�h�e� �s�t�r�a�t�e�g�y� �f�o�r� �n�a�t�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t�.� 

�N�a�t�i�o�n�a�l� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�s� �5�,� �6�,� �a�n�d� �7� �(�1�9�7�9�-�1�9�9�7�)�,� �s�p�e�c�i�f�i�c�a�l�l�y� 

�i�d�e�n�t�i�f�i�e�d� �t�e�c�h�n�i�c�a�l� �e�d�u�c�a�t�i�o�n� �a�m�o�n�g� �t�h�e� �n�a�t�i�o�n�'�s� �t�o�p� �e�d�u�c�a�t�i�o�n�a�l� 

�p�r�i�o�r�i�t�i�e�s�:� 

�N�D�P� �5� 

�¢� �I�m�p�r�o�v�e� �t�h�e� �q�u�a�l�i�t�y� �o�f� �a�n�d� �a�c�c�e�s�s� �t�o� �p�r�i�m�a�r�y� �e�d�u�c�a�t�i�o�n�;� 

�¢� �D�e�v�e�l�o�p� �t�e�c�h�n�i�c�a�l� �e�d�u�c�a�t�i�o�n� �t�o� �m�e�e�t� �t�h�e� �c�o�u�n�t�r�y�'�s� �n�e�e�d�s�;� 

�e� �A�n�d� �i�n�c�r�e�a�s�e� �t�h�e� �n�u�m�b�e�r�s� �o�f� �F�o�r�m� �5� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l� 

�l�e�a�v�e�r�s� �w�h�o� �a�r�e� �w�e�l�l� �q�u�a�l�i�f�i�e�d� �i�n� �m�a�t�h�e�m�a�t�i�c�s� �a�n�d� �s�c�i�e�n�c�e�.� 

�(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�7�9�)�.� 

�4�2



�N�D�P� �6� 

�¢� �A�c�h�i�e�v�e�m�e�n�t� �o�f� �u�n�i�v�e�r�s�a�l� �a�c�c�e�s�s� �t�o� �p�r�i�m�a�r�y� �e�d�u�c�a�t�i�o�n� �d�u�r�i�n�g� 

�t�h�e� �p�l�a�n� �p�e�r�i�o�d�;� 

�¢� �I�n�c�r�e�a�s�e� �a�c�c�e�s�s� �t�o� �p�o�s�t�-�p�r�i�m�a�r�y� �e�d�u�c�a�t�i�o�n�,� �i�n� �p�a�r�t�i�c�u�l�a�r� 

�s�e�c�o�n�d�a�r�y� �a�n�d� �v�o�c�a�t�i�o�n�a�l�/�t�e�c�h�n�i�c�a�l�;� 

�¢� �G�r�o�w�t�h� �o�f� �u�n�i�v�e�r�s�i�t�y� �e�n�r�o�l�l�m�e�n�t�s� �r�e�l�a�t�e�d� �t�o� �t�h�e� �n�a�t�i�o�n�'�s� 

�m�a�n�p�o�w�e�r� �n�e�e�d�s�;� 

�e� �A�n�d� �e�x�p�a�n�s�i�o�n� �o�f� �n�o�n�-�f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n� �a�c�t�i�v�i�t�i�e�s� �t�o� 

�c�o�m�p�l�e�m�e�n�t� �f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n�.� 

�(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�5�)� 

�N�D�P� �7� 
�e� �P�r�o�m�o�t�e� �i�n�d�u�s�t�r�i�a�l� �a�n�d� �r�u�r�a�l� �d�e�v�e�l�o�p�m�e�n�t�;� 

�e� �D�e�v�e�l�o�p� �n�e�w� �l�o�c�a�l� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s�;� 

�¢� �U�s�e� �s�t�u�d�e�n�t�s�'� �v�o�c�a�t�i�o�n�a�l� �a�p�t�i�t�u�d�e�s� �t�o� �d�e�v�e�l�o�p� �t�h�e�i�r� 

�i�n�t�e�l�l�e�c�t�u�a�l� �a�b�i�l�i�t�i�e�s�;� 

�¢� �I�n�c�r�e�a�s�e� �t�h�e� �p�a�r�t�i�c�i�p�a�t�i�o�n� �o�f� �w�o�m�e�n�;� 

�e� �C�o�n�t�i�n�u�e� �w�i�t�h� �i�n�s�t�r�u�c�t�o�r� �t�r�a�i�n�i�n�g� �f�o�r� �l�o�c�a�l�i�z�a�t�i�o�n�.� 

�(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�9�1�)� 

�A�c�r�o�s�s� �t�h�e� �n�a�t�i�o�n�,� �p�u�b�l�i�c� �a�n�d� �p�r�i�v�a�t�e� �a�g�e�n�c�i�e�s� �a�r�e� �a�c�t�i�v�e� �i�n� 

�v�o�c�a�t�i�o�n�a�l� �a�n�d� �t�e�c�h�n�i�c�a�l� �e�d�u�c�a�t�i�o�n�.� �C�o�l�l�e�c�t�i�v�e�l�y� �t�h�e�y� �o�f�f�e�r� �t�r�a�i�n�i�n�g� 

�O�p�p�o�r�t�u�n�i�t�i�e�s� �t�o� �m�o�r�e� �t�h�a�n� �1�0�,�0�0�0� �t�r�a�i�n�e�e�s� �a�n�n�u�a�l�l�y� �a�t� �r�o�u�g�h�l�y� �7�0� 
�d�i�f�f�e�r�e�n�t� �c�e�n�t�e�r�s�.� �W�i�t�h�i�n� �t�h�e� �p�u�b�l�i�c� �s�e�c�t�o�r�,� �G�o�v�e�r�n�m�e�n�t� �p�r�o�v�i�d�e�s� �t�h�e� 

�g�r�e�a�t�e�s�t� �s�h�a�r�e� �o�f� �t�r�a�i�n�i�n�g� �t�h�r�o�u�g�h� �i�n�s�t�i�t�u�t�i�o�n�s� �s�u�c�h� �a�s� �t�h�e� �U�n�i�v�e�r�s�i�t�y� 

�o�f� �B�o�t�s�w�a�n�a�,� �B�o�t�s�w�a�n�a� �P�o�l�y�t�e�c�h�n�i�c�,� �t�h�e� �B�o�t�s�w�a�n�a� �I�n�s�t�i�t�u�t�e� �o�f� 

�A�d�m�i�n�i�s�t�r�a�t�i�o�n� �a�n�d� �C�o�m�m�e�r�c�e�,� �t�h�e� �N�a�t�i�o�n�a�l� �H�e�a�l�t�h� �I�n�s�t�i�t�u�t�e�,� �t�h�e� 

�R�o�a�d�s� �T�r�a�i�n�i�n�g� �S�c�h�o�o�l�,� �t�h�e� �P�o�l�i�c�e� �C�o�l�l�e�g�e�,� �P�r�i�s�o�n�s�,� �a�n�d� �t�h�e� �B�r�i�g�a�d�e�s�.� 

�V�a�r�i�o�u�s� �g�o�v�e�r�n�m�e�n�t� �d�e�p�a�r�t�m�e�n�t�s� �h�a�v�e� �f�a�c�i�l�i�t�i�e�s� �t�o� �s�a�t�i�s�f�y� �t�h�e�i�r� �o�w�n� 

�n�e�e�d�s� �a�n�d� �o�f� �t�h�e�s�e�,� �C�o�-�o�p�e�r�a�t�i�v�e� �D�e�v�e�l�o�p�m�e�n�t�,� �t�h�e� �U�n�i�f�i�e�d� �L�o�c�a�l� 

�G�o�v�e�r�n�m�e�n�t� �S�e�r�v�i�c�e�s�,� �a�n�d� �t�h�e� �C�e�n�t�r�a�l� �T�r�a�n�s�p�o�r�t� �O�r�g�a�n�i�z�a�t�i�o�n� �a�r�e� 

�f�o�r�e�m�o�s�t� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�5�)�.� 

�T�e�c�h�n�i�c�a�l� �e�d�u�c�a�t�i�o�n� �w�i�t�h�i�n� �B�o�t�s�w�a�n�a�'�s� �p�u�b�l�i�c� �s�c�h�o�o�l�s� �h�a�s� 

�h�i�s�t�o�r�i�c�a�l�l�y� �p�r�o�v�i�d�e�d� �a� �p�r�e�-�v�o�c�a�t�i�o�n�a�l� �b�r�i�d�g�e� �f�o�r� �p�u�p�i�l�s� �t�o� �a�c�c�e�s�s� 

�f�u�r�t�h�e�r� �v�o�c�a�t�i�o�n�a�l�/�t�e�c�h�n�i�c�a�l� �t�r�a�i�n�i�n�g� �i�n� �o�n�e� �o�r� �m�o�r�e� �o�f� �t�h�e� �c�o�u�n�t�r�y�'�s� 
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�a�d�u�l�t� �e�d�u�c�a�t�i�o�n� �f�a�c�i�l�i�t�i�e�s�.� �T�a�b�l�e�s� �D�-�1� �a�n�d� �D�-�2� �i�n� �A�p�p�e�n�d�i�x� �D� �l�i�s�t� �t�h�e� 

�e�n�t�r�y� �r�e�q�u�i�r�e�m�e�n�t�s� �f�o�r� �s�e�v�e�r�a�l� �f�o�r�m�a�l� �v�o�c�a�t�i�o�n�a�l� �a�n�d� �t�e�c�h�n�i�c�a�l� 

�t�r�a�i�n�i�n�g� �i�n�s�t�i�t�u�t�e�s�.� 

�E�n�r�o�l�l�m�e�n�t�s�,� �i�n� �m�o�s�t� �c�a�s�e�s�,� �s�h�o�w�e�d� �t�h�a�t� �v�o�c�a�t�i�o�n�a�l� �t�r�a�i�n�i�n�g� �1�s� 

�f�a�v�o�r�e�d� �o�v�e�r� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n�.� �T�h�e� �1�9�8�4� �N�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �a�n�d� 

�H�u�m�a�n� �R�e�s�o�u�r�c�e�s� �S�e�c�t�o�r� �A�s�s�e�s�s�m�e�n�t� �d�e�s�c�r�i�b�e�d� �a� �n�e�a�r�l�y� �f�o�u�r� �t�o� �o�n�e� 

�p�r�e�f�e�r�e�n�c�e� �a�m�o�n�g� �p�u�p�i�l�s� �t�o� �d�e�v�e�l�o�p� �c�r�a�f�t� �s�k�i�l�l�s� �o�v�e�r� �g�e�n�e�r�a�l� 

�t�e�c�h�n�o�l�o�g�y� �s�k�i�l�l�s�.� �A�s� �a�n� �e�x�p�l�a�n�a�t�i�o�n�,� �t�h�e� �r�e�p�o�r�t� �c�i�t�e�d� �t�h�a�t� �"�B�o�t�s�w�a�n�a�'�s� 

�w�o�r�k�p�l�a�c�e� �r�e�q�u�i�r�e�s� �t�h�i�s� �h�e�a�v�y� �e�m�p�h�a�s�i�s� �o�n� �v�o�c�a�t�i�o�n�a�l� �t�r�a�i�n�i�n�g�,� �a�n�d� 

�m�a�y� �d�e�p�e�n�d� �o�n� �i�t� �a�s� �a� �f�o�u�n�d�a�t�i�o�n� �f�o�r� �m�o�r�e� �a�d�v�a�n�c�e�d� �t�e�c�h�n�i�c�a�l� 

�t�r�a�i�n�i�n�g�.�"� �T�h�i�s�,� �h�o�w�e�v�e�r�,� �a�d�d�s� �t�o� �t�h�e� �c�o�n�s�t�r�a�i�n�t� �o�f� �s�a�t�i�s�f�y�i�n�g� �t�h�e� 

�d�e�m�a�n�d� �f�o�r� �h�i�g�h�-�l�e�v�e�l� �t�e�c�h�n�i�c�a�l� �p�e�r�s�o�n�n�e�l� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� 

�D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�4�,� �p�.� �8�-�5�8�)�.� 

�F�u�r�t�h�e�r� �c�o�n�s�t�r�a�i�n�t�s� �h�a�v�e� �e�f�f�e�c�t�i�v�e�l�y� �r�e�d�u�c�e�d� �t�h�e� �n�u�m�b�e�r�s� �o�f� 

�p�o�t�e�n�t�i�a�l� �p�u�p�i�l�s� �f�r�o�m� �e�n�t�e�r�i�n�g� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �a�n�d� �p�r�e�-� 

�v�o�c�a�t�i�o�n�a�l� �t�e�c�h�n�i�c�a�l� �s�u�b�j�e�c�t�s�.� �P�r�o�g�r�a�m�s� �i�n� �j�u�n�i�o�r� �a�n�d� �s�e�n�i�o�r� 

�s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l�s� �t�h�a�t� �h�a�v�e� �t�r�a�d�i�t�i�o�n�a�l�l�y� �c�o�n�c�e�n�t�r�a�t�e�d� �o�n� �s�u�b�j�e�c�t�-� 

�c�e�n�t�e�r�e�d� �d�i�s�c�i�p�l�i�n�e�s� �l�i�k�e� �W�o�o�d�w�o�r�k�,� �M�e�t�a�l�w�o�r�k�,� �T�e�c�h�n�i�c�a�l� �D�r�a�w�i�n�g�,� 

�P�l�a�s�t�i�c�s�,� �e�t�c�.�,� �a�r�e� �f�o�r�c�e�d� �t�o� �c�o�m�p�e�t�e� �w�i�t�h� �o�t�h�e�r� �e�l�e�c�t�i�v�e� �c�o�u�r�s�e�s� �l�i�k�e� 

�A�r�t�,� �H�o�m�e� �E�c�o�n�o�m�i�c�s�,� �M�o�r�a�l� �a�n�d� �R�e�l�i�g�i�o�u�s� �E�d�u�c�a�t�i�o�n�,� �a�n�d� �c�o�l�l�e�g�e� �p�r�e�p� 

�M�a�t�h� �a�n�d� �S�c�i�e�n�c�e� �c�o�u�r�s�e�s� �f�o�r� �e�n�r�o�l�l�m�e�n�t�.� 

�I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �s�t�a�t�u�s� �o�f� �t�e�c�h�n�o�l�o�g�y�-�r�e�l�a�t�e�d� �s�u�b�j�e�c�t�s� �i�n� �s�c�h�o�o�l�s� 
�h�a�s� �b�e�e�n� �s�u�c�h� �t�h�a�t� �g�i�r�l�s� �h�a�v�e� �o�f�t�e�n� �b�e�e�n� �e�n�c�o�u�r�a�g�e�d� �(�b�y� �l�i�m�i�t�e�d� 

�o�p�p�o�r�t�u�n�i�t�i�e�s� �f�o�r� �f�e�m�a�l�e�s� �i�n� �c�e�r�t�a�i�n� �t�e�c�h�n�i�c�a�l� �p�r�o�g�r�a�m�s� �a�n�d� �c�a�r�e�e�r�s�)� 

�t�o� �a�v�o�i�d� �t�a�k�i�n�g� �t�h�e�s�e� �c�o�u�r�s�e�s� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� 

�P�l�a�n�n�i�n�g�,� �1�9�8�4�)�.� �C�o�m�b�i�n�e�d�,� �t�h�e�s�e� �c�o�n�d�i�t�i�o�n�s� �h�a�v�e� �h�i�s�t�o�r�i�c�a�l�l�y� 

�r�e�s�t�r�i�c�t�e�d� �t�h�e� �p�o�t�e�n�t�i�a�l� �f�o�r� �o�b�t�a�i�n�i�n�g� �l�a�r�g�e�r� �n�u�m�b�e�r�s� �o�f� �h�i�g�h�-�l�e�v�e�l� 

�t�e�c�h�n�i�c�i�a�n�s� �n�e�e�d�e�d� �t�o� �m�e�e�t� �t�h�e� �e�c�o�n�o�m�y�'�s� �c�h�a�n�g�i�n�g� �d�e�m�a�n�d�s�.� 

�W�i�t�h� �t�h�i�s� �i�n� �m�i�n�d�,� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �r�e�v�e�a�l�e�d� �t�h�a�t� �g�o�v�e�r�n�m�e�n�t� �h�a�s� 

�e�s�t�a�b�l�i�s�h�e�d� �a� �f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n� �s�t�r�a�t�e�g�y� �t�o� �e�l�i�m�i�n�a�t�e� �s�o�m�e� �o�f� �t�h�e�s�e� 

�c�o�n�s�t�r�a�i�n�t�s�.� �M�a�n�y� �o�f� �t�h�e�s�e� �i�n�i�t�i�a�t�i�v�e�s� �c�a�l�l�e�d� �f�o�r� �c�l�o�s�e�r� �i�n�s�t�i�t�u�t�i�o�n�a�l� 

�l�i�n�k�s�.� �O�t�h�e�r�s� �h�a�v�e� �b�e�e�n� �m�o�r�e� �d�i�r�e�c�t�l�y� �i�n�v�o�l�v�e�d� �w�i�t�h� �i�d�e�n�t�i�f�y�i�n�g� 

�s�t�u�d�e�n�t� �n�e�e�d�s�.� �T�h�e�s�e� �i�n�i�t�i�a�t�i�v�e�s� �i�n�c�l�u�d�e�:� �c�a�r�e�e�r� �c�o�u�n�s�e�l�i�n�g� �f�o�r� 
�s�e�c�o�n�d�a�r�y� �a�n�d� �p�o�s�t�-�s�e�c�o�n�d�a�r�y� �p�u�p�i�l�s�,� �i�m�p�r�o�v�i�n�g� �t�h�e� �q�u�a�l�i�t�y� �o�f� �l�o�c�a�l� 
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�i�n�s�t�r�u�c�t�o�r� �t�r�a�i�n�i�n�g�,� �i�n�c�o�r�p�o�r�a�t�i�n�g� �m�o�r�e� �j�o�b�-�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� �i�n� 

�v�o�c�a�t�i�o�n�a�l�/�t�e�c�h�n�i�c�a�l� �p�r�o�g�r�a�m� �c�u�r�r�i�c�u�l�a�,� �m�a�k�i�n�g� �g�r�e�a�t�e�r� �e�f�f�o�r�t�s� �t�o� 

�e�n�r�o�l�l� �f�e�m�a�l�e�s�,� �a�n�d� �e�x�p�a�n�d�i�n�g� �a�c�c�e�s�s� �t�o� �v�o�c�a�t�i�o�n�a�l�/�t�e�c�h�n�i�c�a�l� 

�e�d�u�c�a�t�i�o�n� �p�r�o�g�r�a�m�s� �t�h�r�o�u�g�h� �r�e�v�i�s�e�d� �e�n�t�r�a�n�c�e� �r�e�q�u�i�r�e�m�e�n�t�s� 

�(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�4�)�.� 

�O�n�e� �s�p�e�c�i�f�i�c� �r�e�c�o�m�m�e�n�d�a�t�i�o�n� �m�a�d�e� �b�y� �M�i�n�i�s�t�r�y� �o�f� �T�r�a�d�e� �a�n�d� 

�C�o�m�m�e�r�c�e� �c�a�l�l�e�d� �f�o�r� �t�h�e� �e�s�t�a�b�l�i�s�h�m�e�n�t� �o�f� �a� �l�a�b�o�r� �m�a�r�k�e�t� �i�n�f�o�r�m�a�t�i�o�n� 

�s�e�r�v�i�c�e� �a�s� �a�n� �i�n�t�e�g�r�a�l� �p�a�r�t� �o�f� �t�h�e� �n�a�t�i�o�n�a�l� �m�a�n�p�o�w�e�r� �s�u�r�v�e�y�.� �I�n� �t�h�e� 

�p�r�o�p�o�s�a�l�,� �t�h�e� �l�a�b�o�r� �m�a�r�k�e�t� �s�e�r�v�i�c�e� �w�o�u�l�d� �p�r�o�v�i�d�e� �a�n� �o�f�f�i�c�i�a�l� �c�h�a�n�n�e�l� 

�t�h�r�o�u�g�h� �w�h�i�c�h� �b�u�s�i�n�e�s�s� �a�n�d� �i�n�d�u�s�t�r�y�'�s� �i�n�t�e�r�e�s�t� �w�o�u�l�d� �b�e� �r�e�p�r�e�s�e�n�t�e�d� 

�(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�4�)�.� 

�I�n� �r�e�c�e�n�t� �t�i�m�e�s� �G�o�v�e�r�n�m�e�n�t� �h�a�s� �p�l�a�c�e�d� �g�r�o�w�i�n�g� �e�m�p�h�a�s�i�s� �o�n� 

�c�r�e�a�t�i�n�g� �V�o�c�a�t�i�o�n�a�l� �T�r�a�i�n�i�n�g� �C�e�n�t�e�r�s� �(�V�T�C�s�)� �f�o�r� �a�r�t�i�s�a�n� �t�r�a�i�n�i�n�g�,� �a�n�d� 

�V�o�c�a�t�i�o�n�a�l� �T�e�a�c�h�e�r� �T�r�a�i�n�i�n�g� �C�e�n�t�e�r�s� �(�V�T�T�C�s�)� �f�o�r� �s�t�a�f�f�i�n�g� �o�f� �p�r�i�m�a�r�y� 

�a�n�d� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l�s�.� �T�h�e� �d�i�a�g�r�a�m� �t�i�t�l�e�d� �"�T�h�e� �S�t�r�u�c�t�u�r�e� �o�f� �t�h�e� 

�E�d�u�c�a�t�i�o�n� �S�y�s�t�e�m�"� �(�F�i�g�u�r�e� �D�-�1� �i�n� �A�p�p�e�n�d�i�x� �D�)� �r�e�p�r�e�s�e�n�t�s� �a� 

�p�a�r�t�i�c�u�l�a�r�l�y� �u�s�e�f�u�l� �v�i�s�u�a�l� �r�o�a�d� �m�a�p� �o�f� �v�o�c�a�t�i�o�n�a�l� �t�r�a�i�n�i�n�g� 

�d�e�s�t�i�n�a�t�i�o�n�s�.� 
�G�o�v�e�r�n�m�e�n�t� �h�a�s� �a�l�s�o� �c�r�e�a�t�e�d� �l�e�g�i�s�l�a�t�i�o�n� �t�h�a�t� �p�r�o�m�o�t�e�s� �p�r�i�v�a�t�e� 

�a�n�d� �p�a�r�a�s�t�a�t�a�l� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s� �(�A�p�p�r�e�n�t�i�c�e�s�h�i�p� �a�n�d� �I�n�d�u�s�t�r�i�a�l� 

�T�r�a�i�n�i�n�g� �P�r�o�g�r�a�m�m�e�,� �R�u�r�a�l� �I�n�d�u�s�t�r�i�e�s� �I�n�n�o�v�a�t�i�o�n� �C�e�n�t�e�r�,� �e�t�c�.�)� �a�n�d� 

�h�a�s� �e�s�t�a�b�l�i�s�h�e�d� �a� �c�o�o�r�d�i�n�a�t�e�d� �n�e�t�w�o�r�k� �o�f� �m�o�n�i�t�o�r�i�n�g� �a�n�d� �p�l�a�n�n�i�n�g� 
�b�o�a�r�d�s�.� �S�o�m�e� �o�f� �t�h�e�s�e� �b�o�a�r�d�s� �a�r�e�:� 

�¢� �C�o�m�m�i�t�t�e�e� �f�o�r� �N�a�t�i�o�n�a�l� �M�a�n�p�o�w�e�r� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g� 
�(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�)�;� 

�e� �T�e�c�h�n�i�c�a�l� �E�d�u�c�a�t�i�o�n� �D�e�p�a�r�t�m�e�n�t� �(�M�i�n�i�s�t�r�y� �o�f� �E�d�u�c�a�t�i�o�n�)�;� 
�¢� �N�a�t�i�o�n�a�l� �A�d�v�i�s�o�r�y� �B�o�a�r�d� �f�o�r� �A�p�p�r�e�n�t�i�c�e�s�h�i�p� �a�n�d� �I�n�d�u�s�t�r�i�a�l� 

�T�r�a�i�n�i�n�g� �(�M�i�n�i�s�t�r�y� �o�f� �H�o�m�e� �A�f�f�a�i�r�s�,� �L�a�b�o�u�r� �D�e�p�a�r�t�m�e�n�t�)�;� 
�e� �I�n�d�u�s�t�r�i�a�l� �T�r�a�i�n�i�n�g� �a�n�d� �T�r�a�d�e�s� �T�e�s�t�i�n�g� �C�e�n�t�e�r� �(�M�i�n�i�s�t�r�y� �o�f� 

�H�o�m�e� �A�f�f�a�i�r�s�,� �L�a�b�o�u�r� �D�e�p�a�r�t�m�e�n�t�)�;� 
�¢� �E�m�p�l�o�y�m�e�n�t� �S�e�r�v�i�c�e�s� �U�n�i�t� �(�M�i�n�i�s�t�r�y� �o�f� �H�o�m�e� �A�f�f�a�i�r�s�,� �L�a�b�o�u�r� 

�D�e�p�a�r�t�m�e�n�t�)�;� 
�e� �N�a�t�i�o�n�a�l� �I�n�d�u�s�t�r�i�a�l� �T�r�a�i�n�i�n�g� �a�n�d� �T�e�c�h�n�i�c�a�l� �E�d�u�c�a�t�i�o�n� �C�o�u�n�c�i�l� 

�(�N�I�T�T�E�C�)�;� 
�e� �T�r�a�n�s�p�o�r�t�a�t�i�o�n� �C�o�m�m�i�t�t�e�e� �o�f� �G�o�v�e�r�n�m�e�n�t�,� �E�m�p�l�o�y�e�r�s�,� �a�n�d� 

�E�m�p�l�o�y�e�e�s�;� 
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�¢� �B�o�t�s�w�a�n�a� �C�o�n�f�e�d�e�r�a�t�i�o�n� �o�f� �C�o�m�m�e�r�c�e�,� �I�n�d�u�s�t�r�y� �a�n�d� 
�M�a�n�p�o�w�e�r� �(�B�O�C�C�I�M�)�;� 

�e� �N�a�t�i�o�n�a�l� �B�r�i�g�a�d�e�s� �C�o�o�r�d�i�n�a�t�i�n�g� �C�o�m�m�i�t�t�e�e� �(�N�B�C�C�)�;� �a�n�d�,� 
�¢� �N�a�t�i�o�n�a�l� �A�d�v�i�s�o�r�y� �B�o�a�r�d� �f�o�r� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �a�n�d� 

�T�r�a�i�n�i�n�g� �(�N�A�B�V�E�T�)�.� 

�D�u�r�i�n�g� �t�h�e� �e�a�r�l�y� �1�9�9�0�'�s�,� �s�e�v�e�r�a�l� �s�t�u�d�i�e�s� �w�e�r�e� �c�o�n�d�u�c�t�e�d� �t�h�a�t� 

�h�a�d� �r�e�s�o�u�n�d�i�n�g� �i�m�p�l�i�c�a�t�i�o�n�s� �f�o�r� �p�o�l�i�c�y� �m�a�t�t�e�r�s� �w�h�e�r�e� �t�e�c�h�n�i�c�a�l� �a�n�d� 

�v�o�c�a�t�i�o�n�a�l� �e�d�u�c�a�t�i�o�n� �w�a�s� �c�o�n�c�e�r�n�e�d�.� �T�h�e� �M�i�n�i�s�t�r�y� �o�f� �E�d�u�c�a�t�i�o�n� 

�r�e�c�e�i�v�e�d� �t�w�o� �r�e�p�o�r�t�s� �c�o�n�c�e�r�n�i�n�g� �t�h�e� �v�o�c�a�t�i�o�n�a�l� �e�d�u�c�a�t�i�o�n� �a�n�d� 

�t�r�a�i�n�i�n�g� �s�y�s�t�e�m�.� �T�h�e�s�e� �w�e�r�e� �t�h�e� �M�a�n�s�e�l�l� �R�e�p�o�r�t� �i�n� �1�9�9�1�,� �w�h�i�c�h� 

�S�t�a�t�e�d� �w�h�a�t� �a�c�t�i�o�n�s� �w�e�r�e� �r�e�q�u�i�r�e�d� �t�o� �o�p�t�i�m�i�z�e� �t�h�e� �s�y�s�t�e�m�'�s� 

�e�f�f�e�c�t�i�v�e�n�e�s�s� �a�n�d� �t�h�e� �G�r�e�i�n�e�r�t�/�B�i�e�r�m�a�n�n� �R�e�p�o�r�t� �i�n� �1�9�9�2�,� �w�h�i�c�h� 

�a�t�t�e�m�p�t�e�d� �t�o� �i�n�v�e�s�t�i�g�a�t�e� �h�o�w� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �m�i�g�h�t� �o�c�c�u�r�.� �T�h�e� 

�c�o�m�b�i�n�e�d� �e�f�f�e�c�t� �o�f� �t�h�e�s�e� �t�w�o� �r�e�p�o�r�t�s� �i�n�s�p�i�r�e�d� �t�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� 

�T�e�c�h�n�i�c�a�l� �a�n�d� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �t�o� �d�r�a�f�t� �a� �w�h�i�t�e� �p�a�p�e�r� �w�h�i�c�h� �s�e�t� 

�n�e�w� �g�u�i�d�e�l�i�n�e�s� �f�o�r� �t�h�e� �f�u�t�u�r�e� �o�f� �m�a�n�p�o�w�e�r� �d�e�v�e�l�o�p�m�e�n�t�.� �T�h�e� 

�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g� �(�M�F�D�P�)� �r�e�l�e�a�s�e�d� �i�t�s� 

�R�e�v�i�s�e�d� �N�a�t�i�o�n�a�l� �P�o�l�i�c�y� �o�n� �I�n�c�o�m�e�s�,� �E�m�p�l�o�y�m�e�n�t�,� �P�r�i�c�e�s� �a�n�d� �P�r�o�f�i�t�s� 

�w�h�i�c�h� �e�m�p�h�a�s�i�z�e�d� �t�h�e� �c�o�m�p�l�e�x� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �e�m�p�l�o�y�m�e�n�t�,� 

�e�d�u�c�a�t�i�o�n�,� �a�n�d� �t�h�e� �s�t�a�n�d�a�r�d� �o�f� �l�i�v�i�n�g�.� �I�t� �a�l�s�o� �o�u�t�l�i�n�e�d� �t�h�e� �g�o�a�l�s� �o�f� �a� 

�r�e�v�i�s�e�d� �s�t�r�a�t�e�g�y� �w�h�i�c�h� �i�n�c�l�u�d�e�d� �t�h�e� �f�o�l�l�o�w�i�n�g�:� 

�¢� �G�o�v�e�r�n�m�e�n�t� �w�i�l�l� �a�s�s�u�m�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� �i�d�e�n�t�i�f�y�i�n�g� 

�t�r�a�i�n�i�n�g� �d�o�m�a�i�n�s� �f�o�r� �h�u�m�a�n� �r�e�s�o�u�r�c�e� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �f�o�r� 

�g�e�n�e�r�a�l� �t�r�a�i�n�i�n�g� �a�s� �a� �w�h�o�l�e�.� 

�e� �R�e�l�i�a�n�c�e� �o�n� �e�x�p�a�t�i�a�t�e� �m�a�n�p�o�w�e�r� �w�i�l�l� �b�e� �r�e�d�u�c�e�d� �b�y� 

�e�n�c�o�u�r�a�g�i�n�g� �e�m�p�l�o�y�e�r�s� �a�n�d� �c�i�t�i�z�e�n�s� �t�o� �b�e�c�o�m�e� �a�c�t�i�v�e�l�y� 

�i�n�v�o�l�v�e�d� �i�n� �m�o�r�e� �o�n�-�t�h�e�-�j�o�b� �t�r�a�i�n�i�n�g� �a�n�d� �a�p�p�r�e�n�t�i�c�e�s�h�i�p� 

�p�r�o�g�r�a�m�s�.� 

�e� �P�a�r�e�n�t�s� �a�n�d� �y�o�u�t�h�s� �s�h�o�u�l�d� �b�e�c�o�m�e� �b�e�t�t�e�r� �i�n�f�o�r�m�e�d� �a�b�o�u�t� 

�o�p�p�o�r�t�u�n�i�t�i�e�s� �a�n�d� �n�e�e�d�s� �o�f� �t�h�e� �e�c�o�n�o�m�y� �s�o� �a�s� �t�o� �m�a�t�c�h� �t�h�e�i�r� 

�a�s�p�i�r�a�t�i�o�n�s� �w�i�l�l� �j�o�b�s� �a�n�d� �p�r�o�f�e�s�s�i�o�n�s� �(�D�e�p�a�r�t�m�e�n�t� �o�f� 

�T�e�c�h�n�i�c�a�l� �a�n�d� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n�,� �1�9�9�2�)�.� 
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�T�h�e� �M�a�n�s�e�l�l� �r�e�p�o�r�t� �d�e�a�l�t� �w�i�t�h� �t�h�e� �w�h�o�l�e� �o�f� �t�h�e� �e�d�u�c�a�t�i�o�n� 

�s�y�s�t�e�m� �b�u�t� �h�i�g�h�l�i�g�h�t�e�d� �c�o�n�c�e�r�n� �i�n� �t�h�e� �c�o�n�t�e�x�t� �o�f� �V�o�c�a�t�i�o�n�a�l� 

�E�d�u�c�a�t�i�o�n� �a�n�d� �T�r�a�i�n�i�n�g� �a�n�d� �t�h�e� �g�o�a�l�s� �s�t�a�t�e�d� �i�n� �t�h�e� �R�e�v�i�s�e�d� �N�a�t�i�o�n�a�l� 

�P�o�l�i�c�y� �o�n� �I�n�c�o�m�e�s�,� �E�m�p�l�o�y�m�e�n�t�,� �P�r�i�c�e�s� �a�n�d� �P�r�o�f�i�t�s� �.� �M�a�n�s�e�l�l�'�s� �r�e�p�o�r�t� 

�o�f�f�e�r�e�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�t�r�a�t�e�g�i�c� �g�o�a�l�s�:� 

�¢� �I�m�p�r�o�v�e� �g�e�n�e�r�a�l� �e�d�u�c�a�t�i�o�n� �a�n�d� �i�n�t�r�o�d�u�c�e� �p�r�e�-�v�o�c�a�t�i�o�n�a�l� 

�e�d�u�c�a�t�i�o�n� �w�i�t�h�i�n� �t�h�e� �g�e�n�e�r�a�l� �e�d�u�c�a�t�i�o�n� �c�u�r�r�i�c�u�l�u�m�.� 

�¢� �D�e�v�e�l�o�p� �s�t�a�f�f�.� 

�¢� �I�m�p�r�o�v�e� �t�h�e� �s�t�r�u�c�t�u�r�e� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n� �o�f� �V�o�c�a�t�i�o�n�a�l� 

�E�d�u�c�a�t�i�o�n� �a�n�d� �T�r�a�i�n�i�n�g� �e�s�p�e�c�i�a�l�l�y� �t�h�r�o�u�g�h� �t�h�e� �f�o�u�n�d�a�t�i�o�n� �o�f� 

�a� �n�a�t�i�o�n�a�l� �a�g�e�n�c�y� �f�o�r� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �a�n�d� �T�r�a�i�n�i�n�g�.� 

�e� �D�e�s�i�g�n� �a� �s�t�r�u�c�t�u�r�e� �o�f� �v�o�c�a�t�i�o�n�a�l� �a�w�a�r�d�s� 

�(�D�e�p�a�r�t�m�e�n�t� �o�f� �T�e�c�h�n�i�c�a�l� �a�n�d� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n�,� �1�9�9�2�,� 

�p�.�1�6�9�)�.� 

�P�a�r�t� �o�f� �t�h�e� �M�a�n�s�e�l�l� �R�e�p�o�r�t� �c�o�n�t�a�i�n�e�d� �a�n� �a�s�s�e�s�s�m�e�n�t� �o�f� �t�r�a�i�n�i�n�g� 

�s�t�a�n�d�a�r�d�s�.� �T�h�e� �r�e�p�o�r�t� �c�o�n�s�i�d�e�r�e�d� �d�i�s�t�i�n�c�t�i�o�n�s� �i�n� �l�e�v�e�l�s� �o�f� �t�r�a�i�n�e�d� 

�p�e�r�s�o�n�n�e�l� �r�a�n�g�i�n�g� �f�r�o�m� �s�e�m�i�-�s�k�i�l�l�e�d� �a�n�d� �s�k�i�l�l�e�d� �t�r�a�d�e�s�m�e�n� �t�o� �t�h�e� 

�t�e�c�h�n�i�c�i�a�n� �c�l�a�s�s� �a�n�d� �e�n�g�i�n�e�e�r�s�.� �M�a�n�s�e�l�l�'�s� �p�r�o�p�o�s�a�l� �e�f�f�e�c�t�i�v�e�l�y� 

�r�e�p�l�a�c�e�d� �t�h�e� �e�x�i�s�t�i�n�g� �s�e�t� �o�f� �s�t�a�n�d�a�r�d�s� �w�i�t�h� �a� �n�e�w� �f�i�v�e�-�l�e�v�e�l� �N�a�t�i�o�n�a�l� 

�V�o�c�a�t�i�o�n�a�l� �A�w�a�r�d�s� �s�c�h�e�m�e�.� �T�h�e� �p�r�o�p�o�s�e�d� �s�c�h�e�m�e� �w�a�s� �s�u�p�p�o�r�t�e�d� �b�y� 
�t�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �T�e�c�h�n�i�c�a�l� �E�d�u�c�a�t�i�o�n� �i�n� �1�9�9�2�.� �T�h�e� �T�a�b�l�e� �1�.�0� �i�s� �a�n� 

�e�x�a�m�p�l�e� �o�f� �t�h�e� �p�r�o�p�o�s�e�d� �s�t�r�u�c�t�u�r�e�.� 
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�T�a�b�l�e� �1�.�0� 
� � 

�A� �P�o�s�s�i�b�l�e� �S�t�r�u�c�t�u�r�e� �o�f� �N�a�t�i�o�n�a�l� �V�o�c�a�t�i�o�n�a�l� �A�w�a�r�d�s� 

� � 

� � 

� � 

� � 

� � 

� � � � 

�V�o�c�a�t�i�o�n�a�l� �L�e�v�e�l� �o�f� �C�o�m�p�e�t�e�n�c�e� �A�c�a�d�e�m�i�c� 

�Q�u�a�l�i�f�i�c�a�t�i�o�n� �Q�u�a�l�i�f�i�c�a�t�i�o�n� 

�C�o�m�p�e�t�e�n�c�e� �i�n� �e�x�e�c�u�t�i�v�e� �l�e�a�d�e�r�s�h�i�p� �a�n�d� 

�D�i�p�l�o�m�a�-�a�n�d� �h�i�g�h�e�s�t� �p�r�o�f�e�s�s�i�o�n�a�l� �p�e�r�f�o�r�m�a�n�c�e�;� �D�i�p�l�o�m�a�-�a�n�d� 

�d�e�g�r�e�e�-� �s�u�b�s�t�a�n�t�i�a�l� �p�e�r�s�o�n�a�l� �a�u�t�o�n�o�m�y�,� �d�e�g�r�e�e�-� 

�l�e�v�e�l�/�P�h�.�D�.� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �a�n�d� �a�c�c�o�u�n�t�a�b�i�l�i�t�y� �f�o�r� �l�e�v�e�l�/�P�h�.�D�.� 

�p�l�a�n�n�i�n�g�,� �e�x�e�c�u�t�i�o�n� �a�n�d� �e�v�a�l�u�a�t�i�o�n�.� 

�L�E�V�E�L� �5� 

�T�e�c�h�n�i�c�i�a�n� �C�o�m�p�e�t�e�n�c�e� �i�n� �a� �b�r�o�a�d� �r�a�n�g�e� �o�f� �c�o�m�p�l�e�x� 

�N�a�t�i�o�n�a�l� �t�e�c�h�n�i�c�a�l� �o�r� �p�r�o�f�e�s�s�i�o�n�a�l� �w�o�r�k� �a�c�t�i�v�i�t�i�e�s�  ��A�'� �l�e�v�e�l� 

�D�i�p�l�o�m�a�,� �p�e�r�f�o�r�m�e�d� �i�n� �a� �v�a�r�i�e�t�y� �o�f� �c�o�n�t�e�x�t�s� �w�i�t�h� 

�M�a�s�t�e�r� �f�u�l�l� �a�c�c�o�u�n�t�a�b�i�l�i�t�y�.� 

�C�r�a�f�t�s�m�a�n� �L�E�V�E�L� �4� 

�C�o�m�p�e�t�e�n�c�e� �t�o� �p�e�r�f�o�r�m� �d�i�f�f�i�c�u�l�t� �a�n�d� 

�N�a�t�i�o�n�a�l� �C�r�a�f�t� �n�o�n�-�r�o�u�t�i�n�e� �o�c�c�u�p�a�t�i�o�n�s� �o�n� �a� �l�e�v�e�l� 

�C�e�r�t�i�f�i�c�a�t�e� �r�e�q�u�i�r�i�n�g� �f�u�l�l� �a�p�p�r�e�n�t�i�c�e�s�h�i�p� �o�r� 

�N�C�C� �e�q�u�i�v�a�l�e�n�t� �t�r�a�i�n�i�n�g� 

�L�E�V�E�L� �3� �C�O�S�C� 

�V�T�C� �a�n�d� �C�o�m�p�e�t�e�n�c�e� �t�o� �p�e�r�f�o�r�m� �v�a�r�i�o�u�s� 

�B�r�i�g�a�d�e �� �t�w�o�-� �a�c�t�i�v�i�t�i�e�s�,� �s�o�m�e� �o�f� �w�h�i�c�h� �a�r�e� �c�o�m�p�l�e�x� �o�r� �G�C�E� 

�y�e�a�r� �f�u�l�l�-�t�i�m�e� �|� �n�o�n�-�r�o�u�t�i�n�e�,� �u�n�d�e�r� �n�o�r�m�a�l� �a�n�d� �d�i�f�f�i�c�u�l�t� 

�c�o�u�r�s�e�s� �a�n�d� �c�o�n�d�i�t�i�o�n�s�.� 

�T�r�a�d�e� �T�e�s�t� �B� �L�E�V�E�L� �2� 

�T�r�a�d�e� �T�e�s�t� �C� �C�o�m�p�e�t�e�n�c�e� �t�o� �p�e�r�f�o�r�m� �a� �r�a�n�g�e� �o�f� �J�u�n�i�o�r� 

�P�r�o�p�o�s�e�d� �B�a�s�i�c�|� �v�a�r�i�o�u�s� �w�o�r�k� �a�c�t�i�v�i�t�i�e�s�,� �m�o�s�t� �o�f� �w�h�i�c�h� �C�e�r�t�i�f�i�c�a�t�e� 

�V�o�c�a�t�i�o�n�a�l� 

�Y�e�a�r� � � �m�a�y� �b�e� �r�o�u�t�i�n�e� �a�n�d� �p�r�e�d�i�c�t�a�b�l�e�.� 

�L�E�V�E�L� �1� � � � � 

�S�o�u�r�c�e�:� �T�h�e� �M�i�n�i�s�t�r�y� �o�f� �E�d�u�c�a�t�i�o�n�,� �1�9�9�2� 
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�T�h�e� �M�i�n�i�s�t�r�y� �o�f� �E�d�u�c�a�t�i�o�n� �p�a�r�t�i�a�l�l�y� �s�u�p�p�o�r�t�e�d� �t�h�e� �N�a�t�i�o�n�a�l� 

�V�o�c�a�t�i�o�n�a�l� �A�w�a�r�d�s� �s�c�h�e�m�e�.� �I�t� �c�o�m�p�l�i�e�d� �w�i�t�h� �c�e�r�t�i�f�i�c�a�t�i�o�n� �l�e�v�e�l�s� �1�-�3� 

�r�o�u�g�h�l�y� �e�q�u�a�t�e�d� �w�i�t�h� �e�s�t�a�b�l�i�s�h�e�d� �s�t�a�n�d�a�r�d�s� �g�u�i�d�e�l�i�n�e�s�.� �I�t� �a�l�s�o� 

�r�e�s�p�o�n�d�e�d� �b�y� �i�m�p�l�e�m�e�n�t�i�n�g� �a� �n�u�m�b�e�r� �o�f� �n�e�w� �c�h�a�n�g�e�s� �a�n�d� �s�h�o�w�e�d� 

�s�u�p�p�o�r�t� �f�o�r� �w�i�d�e� �r�e�a�c�h�i�n�g� �p�o�l�i�c�y� �s�h�i�f�t�s�.� �O�v�e�r�s�e�e�i�n�g� �t�h�e� �r�o�u�t�e�s� �t�o� 

�c�e�r�t�i�f�i�c�a�t�i�o�n� �t�h�r�o�u�g�h� �t�h�e� �i�n�s�t�i�t�u�t�i�o�n�a�l� �s�t�r�u�c�t�u�r�e� �w�a�s� �t�h�e� �c�h�a�r�g�e� �o�f� �a� 

�n�e�w�l�y� �c�r�e�a�t�e�d� �o�r�g�a�n�i�z�a�t�i�o�n� �c�a�l�l�e�d� �t�h�e� �B�o�t�s�w�a�n�a� �T�r�a�i�n�i�n�g� �A�u�t�h�o�r�i�t�y�.� 

�I�t� �w�o�u�l�d� �m�o�n�i�t�o�r� �a�n�d� �c�o�o�r�d�i�n�a�t�e� �e�f�f�o�r�t�s� �t�o� �a�l�i�g�n� �s�k�i�l�l�s� �t�r�a�i�n�i�n�g� 

�p�r�o�g�r�a�m�s� �a�n�d� �s�e�e� �t�h�a�t� �p�r�i�v�a�t�e� �p�r�o�g�r�a�m�s� �w�o�u�l�d� �d�e�s�i�g�n� �c�o�u�r�s�e�s� �t�h�a�t� 

�w�o�u�l�d� �m�e�e�t� �a�c�c�r�e�d�i�t�a�t�i�o�n� �p�r�e�r�e�q�u�i�s�i�t�e�s�.� 

�T�h�e� �N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� �o�n� �E�d�u�c�a�t�i�o�n� �a�p�p�r�o�a�c�h� �t�o� 

�c�e�r�t�i�f�i�c�a�t�i�o�n� �i�n�c�l�u�d�e�d� �a� �b�a�s�i�c� �v�o�c�a�t�i�o�n�a�l� �t�r�a�i�n�i�n�g� �s�u�p�p�l�e�m�e�n�t�e�d� �w�i�t�h� 

�c�o�m�p�e�t�e�n�c�y�-�b�a�s�e�d� �m�o�d�u�l�a�r� �s�k�i�l�l�s� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s�.� �T�h�e� �C� �l�e�v�e�l� 

�c�e�r�t�i�f�i�c�a�t�i�o�n� �w�a�s� �a�c�h�i�e�v�a�b�l�e� �u�p�o�n� �c�o�m�p�l�e�t�i�o�n� �o�f� �a� �g�e�n�e�r�a�l�,� �b�r�o�a�d�-� 

�b�a�s�e�d� �v�o�c�a�t�i�o�n�a�l� �t�r�a�i�n�i�n�g� �(�b�a�s�i�c�)� �p�r�o�g�r�a�m�.� �T�h�o�s�e� �p�r�i�m�a�r�i�l�y� �e�l�i�g�i�b�l�e� �t�o� 

�r�e�c�e�i�v�e� �t�h�i�s� �a�w�a�r�d� �f�a�l�l� �i�n�t�o� �t�w�o� �g�r�o�u�p�s�:� �t�h�o�s�e� �w�h�o� �h�a�v�e� �n�o�t� 

�c�o�m�p�l�e�t�e�d� �t�h�e�i�r� �J�u�n�i�o�r� �C�e�r�t�i�f�i�c�a�t�e� �l�e�v�e�l� �(�J�C�)� �e�d�u�c�a�t�i�o�n� �b�u�t� �h�a�v�e� �g�o�n�e� 

�t�h�r�o�u�g�h� �f�u�n�d�a�m�e�n�t�a�l� �t�r�a�i�n�i�n�g� �i�n� �o�n�e� �o�f� �t�h�e� �B�r�i�g�a�d�e�s� �o�r� 

�a�p�p�r�e�n�t�i�c�e�s�h�i�p� �t�h�r�o�u�g�h� �e�m�p�l�o�y�m�e�n�t�;� �a�n�d� �t�h�o�s�e� �w�h�o� �h�a�d� �p�a�s�s�e�d� �t�h�e�i�r� 

�J�C� �e�x�a�m� �a�n�d� �a�l�s�o� �c�o�m�p�l�e�t�e�d� �o�n�e� �y�e�a�r� �a�t� �o�n�e� �o�f� �t�h�e� �n�a�t�i�o�n ��s� �v�o�c�a�t�i�o�n�a�l� 

�t�r�a�i�n�i�n�g� �c�e�n�t�e�r�s�.� �T�h�e� �g�e�n�e�r�a�l� �o�b�j�e�c�t�i�v�e�s� �f�o�r� �t�h�e� �B�r�i�g�a�d�e�s� �w�a�s� �t�o� 

�p�r�o�v�i�d�e� �p�r�a�c�t�i�c�a�l� �t�r�a�i�n�i�n�g� �t�o� �m�a�n�y� �w�h�o� �h�a�v�e� �n�o�t� �h�a�d� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� 

�t�o� �c�o�m�p�l�e�t�e� �b�a�s�i�c� �e�d�u�c�a�t�i�o�n�.� �T�h�e� �f�o�c�u�s� �o�f� �t�h�e�s�e� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s� �h�a�s� 

�h�i�s�t�o�r�i�c�a�l�l�y� �e�m�p�h�a�s�i�z�e�d� �r�u�r�a�l� �v�o�c�a�t�i�o�n�a�l� �s�k�i�l�l�s� �t�h�a�t� �w�e�r�e� �m�e�a�n�t� �t�o� 

�b�e�n�e�f�i�t� �t�h�o�s�e� �i�n� �t�h�e� �i�n�f�o�r�m�a�l� �s�e�c�t�o�r� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� 

�D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�9�1�)�.� �C�e�r�t�i�f�i�c�a�t�i�o�n� �i�n� �l�e�v�e�l�s� �2� �a�n�d� �3� �c�o�m�b�i�n�e� 

�f�u�l�l�-�t�i�m�e� �i�n�s�t�i�t�u�t�i�o�n�a�l� �t�r�a�i�n�i�n�g� �a�n�d� �i�n�d�u�s�t�r�i�a�l� �a�t�t�a�c�h�m�e�n�t� �(�d�i�p�l�o�m�a� 

�p�r�o�g�r�a�m�s�)� �o�r� �a�p�p�r�e�n�t�i�c�e�s�h�i�p�.� 

�T�h�e� �M�i�n�i�s�t�r�y� �o�f� �E�d�u�c�a�t�i�o�n� �a�l�s�o� �r�e�s�p�o�n�d�e�d� �t�o� �t�h�e� �s�e�r�i�e�s� �o�f� �1�9�9�0� 

�r�e�p�o�r�t�s� �b�y� �t�a�k�i�n�g� �a�n� �a�c�t�i�v�e� �r�o�l�e� �i�n� �s�u�p�p�o�r�t�i�n�g� �n�e�w� �l�e�g�i�s�l�a�t�i�o�n�.� �O�n�e� 

�l�e�g�i�s�l�a�t�i�v�e� �p�l�a�n� �e�x�p�a�n�d�e�d� �f�u�n�d�s� �d�u�r�i�n�g� �t�h�e� �n�e�x�t� �p�l�a�n�i�n�g� �p�e�r�i�o�d� �(�N�D�P� 

�8�,� �1�9�9�7�-�2�0�0�3�)� �f�o�r� �a� �s�e�c�o�n�d� �P�o�l�y�t�e�c�h�n�i�c� �(�N�D�P� �7�,� �1�9�9�1�)� �a�n�d� �s�e�v�e�r�a�l� 

�n�e�w� �V�o�c�a�t�i�o�n�a�l� �T�r�a�i�n�i�n�g� �C�e�n�t�e�r�s� �(�V�T�C�s�)� �a�n�d� �V�o�c�a�t�i�o�n�a�l� �T�e�a�c�h�e�r� 

�T�r�a�i�n�i�n�g� �C�e�n�t�e�r�s� �(�V�T�T�C�s�)�.� �O�t�h�e�r� �p�l�a�n�s� �i�n�c�l�u�d�e�d� �s�p�o�n�s�o�r�i�n�g� �l�e�g�i�s�l�a�t�i�o�n� 
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�t�o� �e�n�a�c�t� �a� �N�a�t�i�o�n�a�l� �T�r�a�i�n�i�n�g� �A�c�t� �t�h�a�t� �w�o�u�l�d� �p�r�o�v�i�d�e� �f�o�r� �a�l�l� �a�s�p�e�c�t�s� �o�f� 

�t�h�e� �s�k�i�l�l�s� �t�r�a�i�n�i�n�g� �s�y�s�t�e�m� �(�M�i�n�i�s�t�r�y� �o�f� �E�d�u�c�a�t�i�o�n�,� �1�9�9�4�)�.� 

�A�d�m�i�n�i�s�t�r�a�t�i�o�n� �o�f� �t�h�e� �e�n�t�i�r�e� �v�o�c�a�t�i�o�n�a�l� �e�d�u�c�a�t�i�o�n� �a�n�d� �t�r�a�i�n�i�n�g� 

�s�y�s�t�e�m� �w�a�s� �t�o� �b�e� �t�h�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �o�f� �t�h�e� �N�a�t�i�o�n�a�l� �A�d�v�i�s�o�r�y� �B�o�a�r�d� 

�f�o�r� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �a�n�d� �T�r�a�i�n�i�n�g� �(�N�A�B�V�E�T�)�.� �T�h�e� �F�i�g�u�r�e� �D�-�2� 

�e�n�t�i�t�l�e�d� �A� �S�y�s�t�e�m� �o�f� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �a�n�d� �T�r�a�i�n�i�n�g� �f�o�r� �B�o�t�s�w�a�n�a� 

�i�n� �A�p�p�e�n�d�i�x� �D� �r�e�p�r�e�s�e�n�t�s� �a� �p�a�r�t�i�c�u�l�a�r�l�y� �u�s�e�f�u�l� �d�i�a�g�r�a�m� �o�f� �v�o�c�a�t�i�o�n�a�l� 

�t�r�a�i�n�i�n�g� �a�n�d� �a�c�a�d�e�m�i�c� �o�p�t�i�o�n�s�.� 

�O�n�e� �p�r�o�p�o�s�a�l� �t�h�a�t� �w�a�s� �h�i�g�h�l�i�g�h�t�e�d� �d�u�r�i�n�g� �t�h�e� �1�9�9�2� �C�o�n�f�e�r�e�n�c�e� 

�o�n� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �a�n�d� �T�r�a�i�n�i�n�g� �i�n� �B�o�t�s�w�a�n�a� �w�a�s� �t�h�e� �s�u�g�g�e�s�t�i�o�n� 

�o�f� �i�n�s�e�r�t�i�n�g� �a� �y�e�a�r� �o�f� �b�a�s�i�c� �v�o�c�a�t�i�o�n�a�l� �t�r�a�i�n�i�n�g� �t�a�r�g�e�t�e�d� �t�o�w�a�r�d� �t�h�e� 

�j�u�n�i�o�r� �c�o�m�m�u�n�i�t�y� �s�c�h�o�o�l� �l�e�a�v�e�r�.� �T�h�e� �"�B�a�s�i�c� �V�o�c�a�t�i�o�n� �Y�e�a�r�"� �(�B�V�Y�)� �w�a�s� 

�d�e�s�i�g�n�e�d� �t�o� �f�u�r�t�h�e�r� �s�t�r�e�n�g�t�h�e�n� �t�h�e� �b�r�i�d�g�e� �b�e�t�w�e�e�n� �a� �p�r�e�-�v�o�c�a�t�i�o�n�a�l� 

�e�d�u�c�a�t�i�o�n� �a�n�d� �e�m�p�l�o�y�m�e�n�t�.� �T�h�e� �B�V�Y� �p�l�a�n� �i�n�c�l�u�d�e�d� �e�a�r�l�y� �s�t�r�e�a�m�i�n�g� 

�a�t� �J�u�n�i�o�r� �S�e�c�o�n�d�a�r�y� �l�e�v�e�l�s� �b�y� �c�a�r�e�e�r� �a�n�d� �g�u�i�d�a�n�c�e� �c�o�u�n�s�e�l�i�n�g� �s�t�a�f�f�,� 

�e�x�p�a�n�d�e�d� �a�c�c�e�s�s� �t�o� �V�T�C�s�,� �a� �B�V�Y� �c�u�r�r�i�c�u�l�u�m� �t�h�a�t� �w�a�s� �s�h�a�p�e�d� �b�y� �t�h�e� 

�b�a�s�i�c� �s�k�i�l�l�s� �d�e�m�a�n�d�e�d� �b�y� �e�m�p�l�o�y�e�r�s� �i�n� �t�h�e� �f�o�r�m�a�l� �s�e�c�t�o�r�,� 

�o�p�p�o�r�t�u�n�i�t�i�e�s� �f�o�r� �s�e�n�i�o�r� �s�t�u�d�e�n�t�s� �t�o� �e�n�t�e�r� �a�t� �l�a�t�e�r� �s�t�a�g�e�s�,� �a�n�d� 

�o�p�p�o�r�t�u�n�i�t�i�e�s� �f�o�r� �t�h�e� �b�r�i�g�h�t�e�s�t� �i�n� �t�h�e� �B�r�i�g�a�d�e�s� �t�o� �e�n�t�e�r� �i�n�t�o� �V�T�C� 

�p�r�o�g�r�a�m�s� �(�D�e�p�a�r�t�m�e�n�t� �o�f� �T�e�c�h�n�i�c�a�l� �a�n�d� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n�,� �1�9�9�2�)�.� 

�O�p�p�o�n�e�n�t�s� �t�o� �t�h�e� �M�i�n�i�s�t�r�y� �o�f� �E�d�u�c�a�t�i�o�n�'�s� �B�V�Y� �(�l�i�k�e� �t�h�e� �N�a�t�i�o�n�a�l� 

�C�o�m�m�i�s�s�i�o�n� �o�n� �E�d�u�c�a�t�i�o�n�)� �w�o�n� �o�u�t�.� �T�h�e�i�r� �a�r�g�u�m�e�n�t� �c�e�n�t�e�r�e�d� �o�n� 
�t�h�r�e�e� �p�o�i�n�t�s�:� �(�1�)� �T�h�e� �r�a�t�i�o�n�a�l�e� �f�o�r� �m�a�j�o�r� �e�x�p�a�n�s�i�o�n� �i�n� �v�o�c�a�t�i�o�n�a�l� 

�t�r�a�i�n�i�n�g� �w�a�s� �s�e�a�t�e�d� �i�n� �s�o�c�i�a�l� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �m�o�r�e� �t�h�a�n� �i�n� �t�h�e� �l�a�b�o�r� 

�m�a�r�k�e�t� �d�e�m�a�n�d�.� �T�h�e�r�e�f�o�r�e� �r�a�t�h�e�r� �t�h�a�n� �i�n�c�r�e�a�s�i�n�g� �p�r�o�s�p�e�c�t�s� �o�f� 

�e�m�p�l�o�y�m�e�n�t�,� �t�h�e� �B�V�Y� �w�o�u�l�d� �m�e�r�e�l�y� �p�o�s�t� �p�o�n�e� �t�h�e� �s�c�h�o�o�l� �l�e�a�v�e�r� 

�p�r�o�b�l�e�m� �b�y� �o�n�e� �y�e�a�r�;� �(�2�)� �T�h�e� �s�c�a�l�e� �a�n�d� �p�a�c�e� �o�f� �e�x�p�a�n�s�i�o�n� �f�o�r� �t�h�e� 

�p�r�o�g�r�a�m� �w�a�s� �u�n�r�e�a�l�i�s�t�i�c�.� �F�a�c�i�l�i�t�i�e�s�,� �s�t�a�f�f�i�n�g� �a�n�d� �c�u�r�r�i�c�u�l�a� �w�e�r�e� �n�o�t� 

�a�c�h�i�e�v�a�b�l�e� �w�i�t�h�i�n� �a�n�y� �i�m�m�e�d�i�a�t�e� �t�i�m�e� �f�r�a�m�e�;� �(�3�)� �T�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� 

�c�u�r�r�i�c�u�l�u�m� �w�a�s� �o�b�s�c�u�r�e�.� �M�a�n�y� �q�u�e�s�t�i�o�n�e�d� �a� �p�r�o�g�r�a�m� �t�h�a�t� �c�o�u�l�d� �m�e�e�t� 

�t�h�e� �p�r�e�-�d�e�t�e�r�m�i�n�e�d� �g�o�a�l�s� �i�n� �o�n�e� �y�e�a�r�.� �A�l�t�h�o�u�g�h� �a�n�y� �i�m�m�e�d�i�a�t�e� �p�l�a�n�s� 

�f�o�r� �B�V�Y� �w�e�r�e� �p�u�t� �a�s�i�d�e�,� �t�h�e� �C�o�m�m�i�s�s�i�o�n� �a�n�d� �t�h�e� �M�i�n�i�s�t�r�y� �o�f� 
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�E�d�u�c�a�t�i�o�n� �s�h�a�r�e�d� �v�i�e�w�s� �f�o�r� �t�h�e� �m�e�r�i�t�s� �o�f� �l�o�n�g� �r�a�n�g�e� �d�e�v�e�l�o�p�m�e�n�t� 

�t�o�w�a�r�d� �t�h�e� �B�V�Y� �s�t�r�u�c�t�u�r�e� �a�n�d� �i�t�s� �a�i�m�s� �(�N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� �o�n� 

�E�d�u�c�a�t�i�o�n�,� �1�9�9�3�)�.� 

�O�t�h�e�r� �s�i�g�n�i�f�i�c�a�n�t� �r�e�a�c�t�i�o�n�s� �b�y� �G�o�v�e�r�n�m�e�n�t� �t�o� �r�e�c�e�n�t� �r�e�p�o�r�t�s� 

�a�n�d� �i�s�s�u�e�s� �i�n� �v�o�c�a�t�i�o�n�a�l� �t�r�a�i�n�i�n�g� �h�a�v�e� �l�e�d� �t�o� �p�r�o�p�o�s�a�l�s� �t�h�a�t� �c�a�l�l� �f�o�r� 

�t�h�e� �r�e�s�t�r�u�c�t�u�r�i�n�g� �o�f� �t�h�e� �V�E�T� �s�t�r�u�c�t�u�r�e� �i�t�s�e�l�f�.� �F�i�g�u�r�e� �D�-�3� �i�n� �A�p�p�e�n�d�i�x� 

�D� �s�h�o�w�s� �h�o�w� �o�n�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �c�o�m�m�i�t�t�e�e� 

�e�n�v�i�s�i�o�n�s� �t�h�e� �f�u�t�u�r�e� �s�t�r�u�c�t�u�r�e� �o�f� �i�t�s� �d�e�p�a�r�t�m�e�n�t�.� �A�n�o�t�h�e�r� �s�u�g�g�e�s�t�i�o�n� 

�h�o�p�e�d� �t�o� �c�r�e�a�t�e� �a� �p�o�s�i�t�i�o�n� �f�o�r� �a�n� �A�s�s�i�s�t�a�n�t� �M�i�n�i�s�t�e�r� �f�o�r� �T�e�c�h�n�i�c�a�l� 

�E�d�u�c�a�t�i�o�n� �t�o� �b�e� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �s�t�r�e�n�g�t�h�e�n�i�n�g� �a�n�d� �d�e�v�e�l�o�p�i�n�g� �t�h�e� 

�d�e�p�a�r�t�m�e�n�t�.� 

�O�n�e� �l�a�s�t� �i�n�i�t�i�a�t�i�v�e� �t�h�a�t� �w�i�l�l� �b�e� �m�e�n�t�i�o�n�e�d� �h�e�r�e� �i�s� �t�h�a�t� �o�f� �t�h�e� 

�c�r�e�a�t�i�o�n� �o�f� �t�h�e� �N�a�t�i�o�n�a�l� �A�d�v�i�s�o�r�y� �B�o�a�r�d� �f�o�r� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �a�n�d� 

�T�r�a�i�n�i�n�g� �(�N�A�B�V�E�T�)� �u�n�d�e�r� �t�h�e� �C�h�a�i�r�m�a�n�s�h�i�p� �o�f� �t�h�e� �A�s�s�i�s�t�a�n�t� �M�i�n�i�s�t�e�r� 

�o�f� �E�d�u�c�a�t�i�o�n�.� �T�h�e� �c�r�e�a�t�i�o�n� �o�f� �t�h�i�s� �b�o�a�r�d� �w�a�s� �i�n� �r�e�a�c�t�i�o�n� �t�o� �t�h�e� 

�f�r�a�g�m�e�n�t�e�d� �c�o�n�d�i�t�i�o�n� �o�f� �t�h�e� �s�y�s�t�e�m� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �t�h�e� �M�a�n�s�e�l�l� 

�r�e�p�o�r�t� �(�M�i�n�i�s�t�r�y� �o�f� �E�d�u�c�a�t�i�o�n�,� �1�9�9�2�)�.� �T�h�e� �b�o�a�r�d� �w�a�s� �t�o� �s�e�r�v�e� �a�s� �a� 

�u�n�i�f�y�i�n�g� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� �r�e�g�u�l�a�t�o�r�y� �b�o�d�y� �w�i�t�h� �t�h�e� �j�o�b� �o�f� �i�m�p�r�o�v�i�n�g� 

�t�h�e� �s�t�r�u�c�t�u�r�e� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n� �o�f� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �a�n�d� �T�r�a�i�n�i�n�g�.� 

�T�h�r�e�e� �e�x�i�s�t�i�n�g� �p�a�n�e�l�s� �j�o�i�n�e�d� �t�o� �f�o�r�m� �t�h�e� �N�A�B�V�E�T�.� �T�h�e�s�e� �w�e�r�e� �t�h�e� 

�N�a�t�i�o�n�a�l� �A�d�v�i�s�o�r�y� �B�o�a�r�d� �f�o�r� �A�p�p�r�e�n�t�i�c�e�s�h�i�p� �a�n�d� �I�n�d�u�s�t�r�i�a�l� �T�r�a�i�n�i�n�g� 

�(�N�A�B�A�I�T�)�,� �t�h�e� �N�a�t�i�o�n�a�l� �I�n�d�u�s�t�r�i�a�l� �T�r�a�i�n�i�n�g� �a�n�d� �E�d�u�c�a�t�i�o�n� �C�o�u�n�c�i�l� 

�(�N�I�T�T�E�C�)�,� �a�n�d� �t�h�e� �N�a�t�i�o�n�a�l� �B�r�i�g�a�d�e�s� �C�o�o�r�d�i�n�a�t�i�n�g� �C�o�m�m�i�t�t�e�e�.� 

�O�n�e� �w�a�y� �t�o� �f�u�r�t�h�e�r� �i�n�c�r�e�a�s�e� �p�u�p�i�l�s �� �i�n�t�e�r�e�s�t�s� �t�o�w�a�r�d� 

�v�o�c�a�t�i�o�n�a�l�/�t�e�c�h�n�i�c�a�l� �e�d�u�c�a�t�i�o�n� �m�a�y� �b�e� �d�e�r�i�v�e�d� �f�r�o�m� �s�t�u�d�i�e�s� 

�i�n�v�e�s�t�i�g�a�t�i�n�g� �t�h�e�i�r� �a�t�t�i�t�u�d�e�s� �a�n�d� �c�o�n�c�e�p�t�s� �t�o�w�a�r�d� �t�e�c�h�n�o�l�o�g�y�-�r�e�l�a�t�e�d� 

�c�a�r�e�e�r� �f�i�e�l�d�s�.� �E�x�a�m�i�n�i�n�g� �t�h�e� �r�e�s�p�o�n�s�e�s� �o�f� �p�u�p�i�l�s� �w�i�t�h�i�n� �t�h�e� �f�o�r�m�a�l� 

�e�d�u�c�a�t�i�o�n� �s�y�s�t�e�m� �m�a�y� �p�r�o�v�i�d�e� �a� �v�a�l�u�a�b�l�e� �c�o�n�t�r�i�b�u�t�i�o�n� �t�o� �t�h�e� �l�a�b�o�r� 

�m�a�r�k�e�t� �a�n�d� �t�h�o�s�e� �c�h�a�r�g�e�d� �w�i�t�h� �r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s� �t�o� �s�t�r�e�n�g�t�h�e�n� �t�h�e� 

�c�a�p�a�c�i�t�y� �o�f� �t�h�e� �p�r�e�s�e�n�t� �m�a�n�p�o�w�e�r� �s�u�p�p�l�y�.� 
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�E�d�u�c�a�t�i�o�n� �a�n�d� �G�e�n�d�e�r� 

�T�h�i�s� �s�e�c�t�i�o�n� �i�s� �l�i�m�i�t�e�d� �p�r�i�m�a�r�i�l�y� �t�o� �a� �r�e�v�i�e�w� �o�f� �l�i�t�e�r�a�t�u�r�e� �o�n� 

�w�o�m�e�n�/�g�i�r�l�s� �i�n� �v�o�c�a�t�i�o�n�a�l� �a�n�d� �t�e�c�h�n�o�l�o�g�y� �p�r�o�g�r�a�m�s�.� �V�o�c�a�t�i�o�n�a�l� 

�t�r�a�i�n�i�n�g� �a�n�d� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �p�r�o�g�r�a�m�s� �a�r�e� �t�r�a�d�i�t�i�o�n�a�l�l�y� �l�a�b�e�l�e�d� 

�a�s� �"�m�a�l�e� �d�o�m�a�i�n�"� �s�u�b�j�e�c�t�s�.� �T�h�e� �e�x�c�e�p�t�i�o�n�s� �a�r�e� �i�n� �a�r�e�a�s� �s�u�c�h� �a�s� 

�n�u�r�s�i�n�g�,� �s�e�c�r�e�t�a�r�i�a�l� �a�n�d� �o�f�f�i�c�e� �p�r�o�g�r�a�m�s�,� �a�n�d� �t�e�a�c�h�i�n�g� �v�o�c�a�t�i�o�n�s�.� 

�H�i�s�t�o�r�i�c�a�l�l�y�,� �t�h�e� �r�o�l�e�s� �o�f� �w�o�m�e�n� �i�n� �B�o�t�s�w�a�n�a� �h�a�v�e� �n�o�t� �b�e�e�n� �s�e�e�n� �t�o� 

�p�l�a�y� �a� �m�a�j�o�r� �p�a�r�t� �o�f� �t�e�c�h�n�o�l�o�g�y� �a�n�d� �v�o�c�a�t�i�o�n�a�l� �p�r�o�g�r�a�m�s�.� �T�h�i�s� �h�a�s� 

�b�e�e�n� �s�o� �m�u�c�h� �t�h�e� �c�a�s�e� �t�h�a�t� �t�h�e� �n�e�e�d� �t�o� �a�d�d�r�e�s�s� �i�t� �h�a�s� �b�e�e�n� �b�r�o�u�g�h�t� 

�o�u�t� �f�a�i�r�l�y� �s�t�r�o�n�g�l�y� �i�n� �r�e�c�e�n�t� �y�e�a�r�s�.� 

�C�l�a�s�s� �c�o�m�p�o�s�i�t�i�o�n� �a�n�d� �e�n�r�o�l�l�m�e�n�t� �s�t�a�t�i�s�t�i�c�s� �g�a�t�h�e�r�e�d� �d�u�r�i�n�g� �t�h�e� 

�p�e�r�i�o�d� �o�f� �N�D�P� �6� �(�1�9�8�5�-�1�9�9�1�)� �h�e�l�p�e�d� �t�o� �p�r�o�v�i�d�e� �t�h�e� �b�a�s�e� �f�o�r� 

�c�o�n�t�i�n�u�e�d� �i�n�v�e�s�t�i�g�a�t�i�o�n� �i�n�t�o� �g�e�n�d�e�r� �i�s�s�u�e�s� �i�n� �e�d�u�c�a�t�i�o�n�.� �T�h�e� �g�o�a�l� �o�f� 

�a�c�h�i�e�v�i�n�g� �u�n�i�v�e�r�s�a�l� �a�c�c�e�s�s� �t�o� �p�r�i�m�a�r�y� �e�d�u�c�a�t�i�o�n� �l�e�d� �t�o� �m�o�n�i�t�o�r�i�n�g� 

�e�n�r�o�l�l�m�e�n�t�,� �c�e�n�s�u�s�,� �a�n�d� �o�t�h�e�r� �d�a�t�a� �u�s�e�d� �t�o� �u�n�c�o�v�e�r� �t�h�e� �"�m�i�s�s�i�n�g� 

�c�h�i�l�d�r�e�n�.�"� �A� �l�a�t�e�r� �f�o�l�l�o�w�-�u�p� �s�t�u�d�y� �c�o�n�t�a�i�n�e�d� �i�n� �"�T�h�e� �G�i�r�l� �C�h�i�l�d� �i�n� 

�B�o�t�s�w�a�n�a�:� �E�d�u�c�a�t�i�o�n�a�l� �C�o�n�s�t�r�a�i�n�t�s� �a�n�d� �P�r�o�s�p�e�c�t�s�,�"� �r�e�v�e�a�l�e�d� �t�h�a�t� 

�"�d�i�s�p�a�r�i�t�i�e�s� �b�e�t�w�e�e�n� �g�i�r�l�s� �a�n�d� �b�o�y�s� �i�n� �a�c�c�e�s�s�,� �p�e�r�f�o�r�m�a�n�c�e�,� �a�n�d� 

�q�u�a�l�i�t�y�,� �c�o�n�t�i�n�u�e�d� �t�o� �e�x�i�s�t� �f�r�o�m� �t�h�e� �c�o�l�o�n�i�a�l� �t�o� �t�h�e� �c�u�r�r�e�n�t� �p�e�r�i�o�d�"� 

�(�N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� �o�n� �E�d�u�c�a�t�i�o�n�,� �1�9�9�3�,� �p�.� �3�5�)�.� 

�A� �s�u�m�m�a�r�y� �o�f� �t�h�i�s� �s�t�u�d�y� �s�h�o�w�e�d� �t�h�a�t� �i�n� �M�a�t�h�e�m�a�t�i�c�s�,� �S�c�i�e�n�c�e�,� 
�a�n�d� �D�e�s�i�g�n� �a�n�d� �T�e�c�h�n�o�l�o�g�y� �s�u�b�j�e�c�t�s�,� �b�o�y�s� �p�e�r�f�o�r�m�e�d� �b�e�t�t�e�r� �t�h�a�n� 

�g�i�r�l�s�.� �T�a�b�l�e� �2�.�0� �s�h�o�w�s� �t�h�e� �1�9�9�0� �p�a�s�s� �r�a�t�e�s� �f�o�r� �p�u�p�i�l�s� �a�c�r�o�s�s� �t�h�e� �t�h�r�e�e� 

�s�u�b�j�e�c�t�s�.� �T�h�e� �r�e�p�o�r�t� �a�l�s�o� �c�l�a�i�m�e�d� �t�h�a�t� �e�d�u�c�a�t�i�o�n�a�l� �i�n�s�t�i�t�u�t�i�o�n�s� �u�p�h�e�l�d� 

�c�u�l�t�u�r�a�l� �s�t�e�r�e�o�t�y�p�e� �o�f� �f�e�m�a�l�e�s� �w�h�i�c�h� �a�c�t�u�a�l�l�y� �c�o�n�t�r�i�b�u�t�e�d� �t�o� �l�o�w�e�r� 

�e�x�p�e�c�t�a�t�i�o�n�s� �f�o�r� �g�i�r�l�s�.� �E�n�r�o�l�l�m�e�n�t� �f�i�g�u�r�e�s� �i�n� �W�o�o�d�w�o�r�k� �a�n�d� �F�o�o�d� �a�n�d� 

�N�u�t�r�i�t�i�o�n� �c�l�a�s�s�e�s� �w�e�r�e� �c�o�m�p�a�r�e�d� �t�o� �i�l�l�u�s�t�r�a�t�e� �t�h�e� �p�o�i�n�t� �t�h�a�t� �g�i�r�l�s� 

�m�a�k�e� �u�p� �t�h�e� �l�a�r�g�e�s�t� �p�e�r�c�e�n�t�a�g�e� �o�f� �s�c�h�o�o�l� �d�r�o�p� �o�u�t�s�.� �I�n� �1�9�9�0�,� �7�7� 

�p�e�r�c�e�n�t� �o�f� �s�e�c�o�n�d�a�r�y� �s�c�h�o�o�l� �d�r�o�p�o�u�t�s� �w�e�r�e� �g�i�r�l�s� �(�N�a�t�i�o�n�a�l� 

�C�o�m�m�i�s�s�i�o�n� �o�n� �E�d�u�c�a�t�i�o�n�,� �1�9�9�3�,� �p�.� �3�5�)�.� 

�3�2



�T�a�b�l�e� �2�.�0� 

�S�e�l�e�c�t�e�d� �J�u�n�i�o�r� �C�e�r�t�i�f�i�c�a�t�e� �P�a�s�s� �R�a�t�e� �R�e�s�u�l�t�s�,� �1�9�9�0�:� 

� � 
� � �a� �e�n�e�n�e�n�s� 

� � � � 

� � 

�G�e�n�d�e�r� �M�a�t�h�e�m�a�t�i�c�s� �I�n�t�e�g�r�a�t�e�d� �D�e�s�i�g�n� �a�n�d� 

�S�c�i�e�n�c�e� �T�e�c�h�n�o�l�o�g�y� 

�B�o�y�s� �7�1�5�%� �8�1�%� �8�0�%� 

�G�i�r�l�s� �6�8�%� �6�6�%� �5�7�%� 
� � 

�T�a�b�l�e� �2�.�0� �c�o�n�t�i�n�u�e�d� 

�1�9�9�0�,� �C�O�S�C� �E�x�a�m� �P�a�r�t�i�c�i�p�a�n�t�s� 

� � 

� � 

�G�e�n�d�e�r� �W�o�o�d�w�o�r�k� �F�o�o�d� �a�n�d� �N�u�t�r�i�t�i�o�n� 

�B�o�y�s� �5�8�0� �(�9�6�%�)� �1�1� �(�1�.�5�%�)� 

�G�i�r�l�s� �2�4� �(�4�%�)� �6�9�0� �(�9�8�.�5�%�)� 
� � 

�S�o�u�r�c�e�:� �R�a�m�a�h�o�b�o�,� �L�.� �"�T�h�e� �G�i�r�l� �c�h�i�l�d� �i�n� �B�o�t�s�w�a�n�a�:� �E�d�u�c�a�t�i�o�n�a�l� 

�C�o�n�s�t�r�a�i�n�s� �a�n�d� �P�r�o�s�p�e�c�t�s�"�.� �G�a�b�o�r�o�n�e�,� �B�o�t�s�w�a�n�a�:� �U�N�I�C�E�F�,� �1�9�9�2�.� �p�.� �3�4�.� 

�T�h�e� �d�i�s�a�d�v�a�n�t�a�g�e�s� �f�o�r� �g�i�r�l�s� �i�n� �s�c�h�o�o�l� �a�p�p�e�a�r� �t�o� �b�e� �n�u�m�e�r�o�u�s�.� 

�L�o�w� �e�x�p�e�c�t�a�t�i�o�n�s� �c�o�u�p�l�e�d� �w�i�t�h� �u�n�d�e�r� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� �t�h�e� �c�h�a�n�c�e� 
�f�o�r� �b�e�c�o�m�i�n�g� �p�r�e�g�n�a�n�t� �l�e�a�d� �t�o� �l�o�w�e�r� �p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �m�a�n�y� �a�r�e�a�s� �o�f� 

�p�o�s�t�-�s�c�h�o�o�l� �e�d�u�c�a�t�i�o�n� �a�n�d� �t�r�a�i�n�i�n�g�.� �T�a�b�l�e� �E�-�1� �a�n�d� �F�i�g�u�r�e� �E�-�1� �i�n� 

�A�p�p�e�n�d�i�x� �E� �p�r�o�v�i�d�e� �i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� �r�e�v�e�a�l�s� �d�r�o�p� �o�u�t� �r�a�t�e�s� �a�n�d� 

�e�n�r�o�l�l�m�e�n�t� �o�f� �f�e�m�a�l�e�s� �a�t� �v�a�r�i�o�u�s� �l�e�v�e�l�s�.� 

�T�h�i�s� �c�o�n�d�i�t�i�o�n� �m�o�t�i�v�a�t�e�d� �t�h�e� �M�i�n�i�s�t�r�y� �o�f� �E�d�u�c�a�t�i�o�n� �t�o� �l�a�u�n�c�h� �a� 

�m�o�d�e�s�t� �c�a�m�p�a�i�g�n� �d�e�s�i�g�n�e�d� �t�o� �e�n�c�o�u�r�a�g�e� �g�r�e�a�t�e�r� �f�e�m�a�l�e� �p�a�r�t�i�c�i�p�a�t�i�o�n� 

�i�n� �w�i�d�e�r� �f�i�e�l�d�s� �o�f� �e�d�u�c�a�t�i�o�n� �a�n�d� �e�m�p�l�o�y�m�e�n�t� �o�p�p�o�r�t�u�n�i�t�i�e�s�.� �O�n�e� 

�p�u�b�l�i�c� �a�w�a�r�e�n�e�s�s� �m�e�a�s�u�r�e� �c�r�e�a�t�e�d� �s�c�h�o�o�l� �p�o�s�t�e�r�s� �t�h�a�t� �p�o�r�t�r�a�y�e�d� 

�w�o�m�e�n� �i�n� �s�c�i�e�n�c�e� �a�n�d� �t�e�c�h�n�o�l�o�g�y� �j�o�b�s�.� �T�h�i�s� �c�a�m�p�a�i�g�n� �m�a�y� �i�l�l�u�s�t�r�a�t�e� 

�a�n� �a�w�a�r�e�n�e�s�s� �o�f� �t�h�e� �d�i�s�a�d�v�a�n�t�a�g�e�s� �e�x�p�e�r�i�e�n�c�e�d� �b�y� �g�i�r�l�s� �i�n� �s�c�h�o�o�l�.� 

�H�o�w�e�v�e�r� �t�h�e� �l�a�c�k� �o�f� �s�t�r�o�n�g� �p�o�l�i�c�y� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �i�n� �t�h�e� �N�a�t�i�o�n�a�l� 

�D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n� �7� �r�e�l�a�t�e�d� �t�o� �i�s�s�u�e�s� �s�u�c�h� �a�s� �a�c�c�e�s�s� �t�o� �s�c�h�o�o�l� �a�n�d� 

�5�3



�e�d�u�c�a�t�i�o�n�a�l� �o�p�p�o�r�t�u�n�i�t�i�e�s� �f�o�r� �f�e�m�a�l�e�s� �m�a�y� �i�n�d�i�c�a�t�e� �t�h�a�t� �t�h�e�s�e� �i�s�s�u�e�s� 

�w�e�r�e� �n�o�t� �o�f� �h�i�g�h�e�s�t� �p�r�i�o�r�i�t�y�.� 

�T�h�e�r�e� �i�s� �a� �l�i�m�i�t�e�d� �f�o�c�u�s� �o�n� �g�e�n�d�e�r�-�s�p�e�c�i�f�i�c� �i�s�s�u�e�s� �i�n� �t�h�e� �1�9�9�3� 

�r�e�p�o�r�t� �f�r�o�m� �t�h�e� �N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� �o�n� �E�d�u�c�a�t�i�o�n� �t�h�a�t� �c�o�u�l�d� �l�e�a�d� �t�o� 

�n�e�w� �e�d�u�c�a�t�i�o�n�a�l� �o�p�p�o�r�t�u�n�i�t�i�e�s� �f�o�r� �f�e�m�a�l�e� �s�t�u�d�e�n�t�s�.� �T�h�e� �C�o�m�m�i�s�s�i�o�n�'�s� 

�s�t�r�a�t�e�g�y� �f�o�r� �a�  ��S�c�i�e�n�c�e� �a�n�d� �T�e�c�h�n�o�l�o�g�y� �P�o�l�i�c�y �� �s�p�e�c�i�f�i�c�a�l�l�y� �t�a�r�g�e�t�e�d� 

�f�e�m�a�l�e�s�.� �T�h�e� �C�o�m�m�i�s�s�i�o�n� �r�e�c�o�m�m�e�n�d�e�d� �t�h�a�t� �t�h�e� �S�c�i�e�n�c�e� �a�n�d� 

�T�e�c�h�n�o�l�o�g�y� �P�o�l�i�c�y� �s�h�o�u�l�d� �d�e�v�e�l�o�p� �g�u�i�d�e�l�i�n�e�s� �"�t�o� �p�r�o�m�o�t�e� �g�r�e�a�t�e�r� 

�p�a�r�t�i�c�i�p�a�t�i�o�n� �b�y� �f�e�m�a�l�e�s� �i�n� �S�c�i�e�n�c�e�,� �M�a�t�h�e�m�a�t�i�c�s� �a�n�d� �T�e�c�h�n�o�l�o�g�y� �a�t� 

�e�v�e�r�y� �l�e�v�e�l�"� �(�N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� �o�n� �E�d�u�c�a�t�i�o�n�,� �1�9�9�3�,� �p�.� �2�7�)�.� 

�I�n� �s�c�h�o�o�l�s�,� �t�h�e� �C�o�m�m�i�s�s�i�o�n� �r�e�c�o�m�m�e�n�d�e�d� �c�h�a�n�g�e�s� �i�n� �t�h�e� 

�c�o�m�p�o�s�i�t�i�o�n� �o�f� �c�l�a�s�s�e�s� �t�r�a�d�i�t�i�o�n�a�l�l�y�  ��f�e�l�t �� �t�o� �b�e� �m�a�l�e� �o�n�l�y�.� �D�e�s�i�g�n� �a�n�d� 

�T�e�c�h�n�o�l�o�g�y� �i�s� �t�h�e� �b�e�s�t� �e�x�a�m�p�l�e� �o�f� �G�o�v�e�r�n�m�e�n�t�'�s� �c�o�m�m�i�t�m�e�n�t� �t�o�w�a�r�d� 

�e�q�u�i�t�y� �a�n�d� �a�c�c�e�s�s� �f�o�r� �a�l�l� �p�u�p�i�l�s� �t�o� �g�a�i�n� �a�n� �e�d�u�c�a�t�i�o�n� �a�b�o�u�t� 

�t�e�c�h�n�o�l�o�g�y�.� 

�N�o�n�-�F�o�r�m�a�l� �E�d�u�c�a�t�i�o�n� �i�n� �B�o�t�s�w�a�n�a� 

�T�h�i�s� �s�e�c�t�i�o�n� �i�n�c�l�u�d�e�s� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �n�o�n�-�f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n� �i�n� 

�B�o�t�s�w�a�n�a�,� �i�n�c�l�u�d�i�n�g�:� �a� �g�e�n�e�r�a�l� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �t�y�p�e�s� �o�f� �t�e�c�h�n�i�c�a�l� 

�e�d�u�c�a�t�i�o�n� �p�r�o�g�r�a�m�s� �o�f�f�e�r�e�d�;� �t�h�e� �r�a�t�i�o�n�a�l�e� �f�o�r� �t�h�e�s�e� �p�r�o�g�r�a�m�s�;� �a�n�d� 
�l�i�m�i�t�a�t�i�o�n�s� �a�n�d� �c�o�n�s�t�r�a�i�n�t�s� �t�o� �t�h�e� �n�a�t�i�o�n� �a�s� �a� �w�h�o�l�e� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� 

�t�e�c�h�n�i�c�a�l� �e�d�u�c�a�t�i�o�n� �i�n� �n�o�n�-�f�o�r�m�a�l� �p�r�o�g�r�a�m� �a�r�e�a�s�.� 

�N�o�n�-�f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n� �i�n� �B�o�t�s�w�a�n�a� �w�a�s� �d�e�s�c�r�i�b�e�d� �w�i�t�h�i�n� �t�h�e� 

�l�i�t�e�r�a�t�u�r�e� �a�s� �"�a�n�y� �l�e�a�r�n�i�n�g� �a�c�t�i�v�i�t�y� �o�u�t�s�i�d�e� �t�h�e� �s�t�r�u�c�t�u�r�e� �o�f� �t�h�e� 

�f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n� �s�y�s�t�e�m� �t�h�a�t� �i�s� �c�o�n�s�c�i�o�u�s�l�y� �a�i�m�e�d� �a�t� �m�e�e�t�i�n�g� �s�p�e�c�i�f�i�c� 

�l�e�a�r�n�i�n�g� �n�e�e�d�s� �o�f� �p�a�r�t�i�c�u�l�a�r� �s�u�b�g�r�o�u�p�s� �i�n� �t�h�e� �c�o�m�m�u�n�i�t�y�,� �b�e� �t�h�e�y� 

�c�h�i�l�d�r�e�n�,� �y�o�u�t�h�s� �o�r� �a�d�u�l�t�s�"� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� 

�P�l�a�n�n�i�n�g�,� �1�9�8�5�)�.� 

�N�o�n�-�f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n�a�l� �a�c�t�i�v�i�t�i�e�s� �g�r�e�w� �o�u�t� �o�f� �t�h�e� �n�e�e�d� �t�o� 

�p�r�o�v�i�d�e� �b�a�s�i�c� �s�o�c�i�a�l� �s�e�r�v�i�c�e�s� �t�o� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �p�o�p�u�l�a�t�i�o�n� �s�e�g�m�e�n�t�.� 

�V�o�c�a�t�i�o�n�a�l�/�t�e�c�h�n�i�c�a�l� �p�r�o�g�r�a�m�s� �a�r�e� �n�o�t� �s�p�e�c�i�f�i�c� �t�o� �t�h�e� �r�o�l�e� �o�f� �n�o�n�-� 

�f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n�,� �a�l�t�h�o�u�g�h� �t�h�e� �t�y�p�e�s� �o�f� �p�r�o�g�r�a�m�s� �o�f�f�e�r�e�d� �t�o� �c�i�t�i�z�e�n�s� 
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�m�a�y� �i�n�c�l�u�d�e� �s�u�c�h� �t�r�a�i�n�i�n�g�.� �E�x�t�e�n�s�i�o�n� �s�e�r�v�i�c�e�s� �o�r�i�g�i�n�a�l�l�y� �f�o�c�u�s�e�d� �o�n� 

�a�g�r�i�c�u�l�t�u�r�a�l� �a�c�t�i�v�i�t�i�e�s�,� �b�u�t� �w�e�r�e� �e�v�e�n�t�u�a�l�l�y� �e�x�p�a�n�d�e�d� �t�h�r�o�u�g�h�o�u�t� 

�a�l�m�o�s�t� �a�l�l� �m�i�n�i�s�t�e�r�i�a�l� �b�r�a�n�c�h�e�s� �o�f� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �p�r�o�d�u�c�i�n�g� 

�e�x�t�e�n�s�i�o�n� �p�r�o�g�r�a�m�s� �i�n� �h�e�a�l�t�h�,� �e�d�u�c�a�t�i�o�n�,� �r�u�r�a�l� �a�n�d� �c�o�m�m�u�n�i�t�y� 

�d�e�v�e�l�o�p�m�e�n�t�,� �s�m�a�l�l� �b�u�s�i�n�e�s�s�,� �e�t�c�.� �T�h�i�s� �h�a�s� �c�r�e�a�t�e�d� �a� �m�u�l�t�i�-�l�e�v�e�l� 

�s�y�s�t�e�m� �o�f� �n�o�n�-�f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n�a�l� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �a�d�m�i�n�i�s�t�r�a�t�i�o�n� 

�w�i�t�h�i�n� �G�o�v�e�r�n�m�e�n�t�.� �N�e�a�r�l�y� �e�a�c�h� �m�i�n�i�s�t�e�r�i�a�l� �b�r�a�n�c�h� �m�a�i�n�t�a�i�n�s� �a� 

�n�a�t�i�o�n�a�l� �e�x�t�e�n�s�i�o�n� �s�y�s�t�e�m� �i�n�t�e�n�d�e�d� �t�o� �p�r�o�m�o�t�e� �c�o�o�r�d�i�n�a�t�i�o�n� �a�n�d� 

�c�o�o�p�e�r�a�t�i�o�n� �a�m�o�n�g� �t�h�e� �v�a�r�i�o�u�s� �e�n�t�i�t�i�e�s� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� 

�D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�4�)�.� �I�m�p�r�o�v�e�d� �c�o�m�m�u�n�i�c�a�t�i�o�n� �a�n�d� 

�c�o�o�p�e�r�a�t�i�o�n� �b�e�t�w�e�e�n� �d�i�s�t�r�i�c�t� �o�f�f�i�c�e�s� �a�n�d� �m�i�n�i�s�t�r�y� �h�e�a�d�q�u�a�r�t�e�r�s� �i�s� �t�h�e� 

�g�o�a�l� �o�f� �p�l�a�n�s� �t�o� �d�e�c�e�n�t�r�a�l�i�z�e� �n�o�n�-�f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n� �d�u�r�i�n�g� �t�h�e� 

�p�l�a�n�n�i�n�g� �p�e�r�i�o�d� �o�f� �N�D�P� �7� 

�A�s� �a�n� �i�n�t�e�g�r�a�l� �p�a�r�t� �o�f� �t�h�e� �e�d�u�c�a�t�i�o�n� �s�y�s�t�e�m�,� �n�o�n�-�f�o�r�m�a�l� 

�e�d�u�c�a�t�i�o�n� �h�a�s� �b�e�c�o�m�e� �a� �c�o�m�p�l�e�m�e�n�t� �t�o� �f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n� �w�i�t�h� �t�w�o� 

�m�a�j�o�r� �p�u�r�p�o�s�e�s�:� 

�1�.� �t�o� �i�n�i�t�i�a�t�e� �a�n�d� �i�m�p�l�e�m�e�n�t� �i�n�n�o�v�a�t�i�v�e� �p�r�o�g�r�a�m�s� �t�h�a�t� �p�r�o�m�o�t�e� 

�i�n�d�i�v�i�d�u�a�l� �a�n�d� �c�o�m�m�u�n�i�t�y� �d�e�v�e�l�o�p�m�e�n�t�;� �a�n�d� 

�2�.� �t�o� �p�r�o�v�i�d�e� �s�e�c�o�n�d� �c�h�a�n�c�e� �e�d�u�c�a�t�i�o�n� �o�f� �a� �m�o�r�e� �s�t�r�u�c�t�u�r�e�d� 

�n�a�t�u�r�e� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� 

�1�9�8�4�)�.� 

�A�m�o�n�g� �t�h�e� �M�i�n�i�s�t�r�y� �o�f� �E�d�u�c�a�t�i�o�n� �p�r�o�g�r�a�m�s� �c�o�n�t�i�n�u�e�d� �d�u�r�i�n�g� 

�N�D�P� �6�,� �t�h�e� �D�i�s�t�a�n�c�e� �L�e�a�r�n�i�n�g� �P�r�o�g�r�a�m�m�e� �e�x�p�a�n�d�e�d� �i�t�s� �t�a�r�g�e�t� �g�r�o�u�p� 

�t�o� �p�r�o�v�i�d�e� �w�i�d�e�r� �a�c�c�e�s�s� �f�o�r� �B�a�t�s�w�a�n�a� �w�h�o� �d�i�d� �n�o�t� �c�o�m�p�l�e�t�e� �B�a�s�i�c� 

�E�d�u�c�a�t�i�o�n�.� �T�h�e� �N�a�t�i�o�n�a�l� �L�i�t�e�r�a�c�y� �P�r�o�g�r�a�m�m�e� �c�o�n�t�i�n�u�e�s� �t�o� �a�d�d�r�e�s�s� �t�h�e� 

�l�i�t�e�r�a�c�y� �n�e�e�d�s� �o�f� �B�a�t�s�w�a�n�a� �a�n�d� �i�n�t�r�o�d�u�c�e� �E�n�g�l�i�s�h� �a�s� �a� �S�e�c�o�n�d� 

�L�a�n�g�u�a�g�e� �(�E�S�L�)�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�r�a�i�n�i�n�g� �a�n�d� �s�u�p�e�r�v�i�s�i�o�n� �p�r�o�g�r�a�m�m�e�s� 

�c�o�n�t�i�n�u�e� �t�o� �p�r�o�d�u�c�e� �n�o�n�-�f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n� �o�f�f�i�c�e�r�s�.� 

�U�n�d�e�r� �t�h�e� �M�i�n�i�s�t�r�y� �o�f� �E�d�u�c�a�t�i�o�n�,� �i�s� �a� �n�a�t�i�o�n�a�l� �s�e�r�v�i�c�e� �p�r�o�g�r�a�m� 

�c�a�l�l�e�d� �T�i�r�e�l�o� �S�e�t�s�h�a�b�a� �f�o�r� �F�o�r�m� �5� �g�r�a�d�u�a�t�e�s�.� �D�u�r�i�n�g� �t�h�e�i�r� �n�a�t�i�o�n�a�l� 

�s�e�r�v�i�c�e�,� �t�h�e�s�e� �y�o�u�n�g� �a�d�u�l�t�s� �v�o�l�u�n�t�e�e�r� �t�h�e�i�r� �t�i�m�e� �u�n�d�e�r� �t�h�e� 

�s�u�p�e�r�v�i�s�i�o�n� �o�f� �c�o�m�m�u�n�i�t�y� �l�e�a�d�e�r�s� �t�o� �p�r�o�v�i�d�e� �a�d�d�i�t�i�o�n�a�l� �a�s�s�i�s�t�a�n�c�e� �i�n� 
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�t�h�e� �p�u�b�l�i�c� �s�e�r�v�i�c�e� �a�r�e�a�s�.� �M�a�n�y� �a�s�s�i�s�t� �s�c�h�o�o�l�s� �i�n� �t�h�e� �e�d�u�c�a�t�i�o�n� �o�f� 

�p�r�i�m�a�r�y� �c�h�i�l�d�r�e�n�.� �I�n� �s�o�m�e� �c�a�s�e�s� �T�i�r�e�l�o� �S�e�t�s�h�a�b�a� �p�a�r�t�i�c�i�p�a�n�t�s� �m�i�g�h�t� 

�b�e� �c�a�l�l�e�d� �o�n� �t�o� �t�e�a�c�h� �a�d�u�l�t�s� �a�s� �i�s� �t�h�e� �c�a�s�e� �w�i�t�h� �t�h�e� �N�a�t�i�o�n�a�l� �L�i�t�e�r�a�c�y� 

�P�r�o�g�r�a�m� �(�B�a�r�c�l�a�y�s�,� �1�9�8�7�)�.� 

�P�a�r�t�i�c�i�p�a�n�t�s� �i�n� �T�i�r�e�l�o� �S�e�t�s�h�a�b�a� �a�r�e� �g�e�n�e�r�a�l�l�y� �r�e�q�u�i�r�e�d� �t�o� 

�c�o�m�m�i�t� �t�h�e�m�s�e�l�v�e�s� �f�o�r� �t�h�e� �e�n�t�i�r�e� �y�e�a�r� �b�e�t�w�e�e�n� �l�e�a�v�i�n�g� �s�c�h�o�o�l� �a�n�d� 

�g�o�i�n�g� �o�n� �t�o� �e�m�p�l�o�y�m�e�n�t� �o�r� �h�i�g�h�e�r� �e�d�u�c�a�t�i�o�n�.� �E�a�r�n�i�n�g� �a� �N�a�t�i�o�n�a�l� 

�S�e�r�v�i�c�e� �c�e�r�t�i�f�i�c�a�t�e� �h�a�s� �b�e�c�o�m�e� �a�n� �a�d�d�i�t�i�o�n�a�l� �p�r�e�r�e�q�u�i�s�i�t�e� �f�o�r� �e�n�t�r�y� 

�i�n�t�o� �m�a�n�y� �h�i�g�h�e�r� �e�d�u�c�a�t�i�o�n� �i�n�s�t�i�t�u�t�i�o�n�s� �i�n�c�l�u�d�i�n�g� �t�h�e� �t�e�a�c�h�e�r� 

�t�r�a�i�n�i�n�g� �c�o�l�l�e�g�e�s� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� 

�1�9�8�5�)�.� 

�T�h�e� �M�i�n�i�s�t�r�y� �o�f� �C�o�m�m�e�r�c�e� �a�n�d� �I�n�d�u�s�t�r�y� �i�s� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� 

�p�r�o�m�o�t�i�n�g� �r�u�r�a�l� �m�a�n�u�f�a�c�t�u�r�i�n�g� �a�n�d� �r�e�t�a�i�l� �a�c�t�i�v�i�t�i�e�s� �u�n�d�e�r� �i�t�s� 

�e�x�t�e�n�s�i�o�n� �p�r�o�g�r�a�m�.� �T�h�e� �R�u�r�a�l� �I�n�d�u�s�t�r�i�e�s� �I�n�n�o�v�a�t�i�o�n� �C�e�n�t�e�r� �(�R�I�I�C�)� 

�p�r�o�v�i�d�e�s� �t�r�a�i�n�i�n�g� �a�n�d� �e�x�t�e�n�s�i�o�n� �w�i�t�h�i�n� �t�h�i�s� �s�y�s�t�e�m�.� �R�I�I�C�'�s� �e�f�f�o�r�t�s� �a�r�e� 

�j�o�i�n�t�l�y� �g�u�i�d�e�d� �b�y� �a� �c�l�o�s�e�l�y� �r�e�l�a�t�e�d� �n�o�n�-�g�o�v�e�r�n�m�e�n�t�a�l� �o�r�g�a�n�i�z�a�t�i�o�n� 

�t�h�a�t� �f�o�c�u�s�e�s� �o�n� �r�u�r�a�l� �i�n�d�u�s�t�r�i�e�s� �(�M�i�n�i�s�t�r�y� �o�f� �F�i�n�a�n�c�e� �a�n�d� 

�D�e�v�e�l�o�p�m�e�n�t� �P�l�a�n�n�i�n�g�,� �1�9�8�4�)�.� 

�A�t�t�i�t�u�d�i�n�a�l� �R�e�s�e�a�r�c�h� 

�F�o�r� �t�h�i�s� �s�e�c�t�i�o�n�,� �l�i�t�e�r�a�t�u�r�e� �s�u�r�r�o�u�n�d�i�n�g� �a�t�t�i�t�u�d�i�n�a�l� 

�m�e�a�s�u�r�e�m�e�n�t� �r�e�l�e�v�a�n�t� �t�o� �P�A�T�T� �r�e�s�e�a�r�c�h� �w�a�s� �e�x�a�m�i�n�e�d�.� �T�h�e� 

�i�n�f�o�r�m�a�t�i�o�n� �i�n�c�l�u�d�e�d� �h�e�r�e� �f�o�c�u�s�e�s� �p�r�i�m�a�r�i�l�y� �o�n� �t�h�e� �t�h�r�e�e�-�c�o�m�p�o�n�e�n�t� 

�m�o�d�e�l� �o�f� �a�n� �a�t�t�i�t�u�d�e�,� �a�n�d� �r�e�l�a�t�e�s� �t�h�i�s� �m�o�d�e�l� �t�o� �P�A�T�T� �r�e�s�e�a�r�c�h� 

�m�e�t�h�o�d�o�l�o�g�i�e�s�.� 

�A� �d�e�f�i�n�i�t�i�o�n� �i�n� �C�h�a�p�t�e�r� �1� �p�r�e�s�e�n�t�e�d� �t�h�e� �t�h�r�e�e� �d�o�m�a�i�n�s� 

�c�o�m�p�r�i�s�i�n�g�  ��a�t�t�i�t�u�d�e�: �� �t�h�e� �a�f�f�e�c�t�i�v�e�,� �t�h�e� �c�o�g�n�i�t�i�v�e� �a�n�d� �t�h�e� �c�o�n�a�t�i�v�e�.� 

�T�h�e�r�e�f�o�r�e�,� �a�t�t�i�t�u�d�e�s� �c�a�n� �b�e� �d�e�s�c�r�i�b�e� �i�n� �t�e�r�m�s� �o�f� �t�h�e�s�e� �s�u�b�-�c�o�n�c�e�p�t�s�.� 

�A�t�t�i�t�u�d�e�s� �a�r�e� �f�o�r�m�e�d� �w�h�e�n� �p�e�r�s�o�n�s� �h�a�v�e� �p�o�s�i�t�i�v�e� �o�r� �n�e�g�a�t�i�v�e� 

�f�e�e�l�i�n�g�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �o�b�j�e�c�t�s� �o�r� �s�t�i�m�u�l�i� �(�a�f�f�e�c�t�i�v�e� �d�o�m�a�i�n�)�.� �I�n� 

�a�d�d�i�t�i�o�n�,� �a�t�t�i�t�u�d�e�s� �a�r�e� �f�o�r�m�e�d� �w�h�e�n� �c�o�n�c�e�p�t�s� �o�n� �t�h�e� �b�a�s�i�s� �o�f� 

�k�n�o�w�l�e�d�g�e� �a�n�d� �e�x�p�e�r�i�e�n�c�e� �a�r�e� �p�r�e�s�e�n�t� �(�c�o�g�n�i�t�i�v�e� �d�o�m�a�i�n�)�.� �A�n�d� 
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�l�a�s�t�l�y�,� �a�t�t�i�t�u�d�e�s� �a�r�e� �e�v�i�d�e�n�c�e�d� �b�y� �r�e�a�c�t�i�v�e� �i�n�t�e�n�t�i�o�n�s� �o�r� �i�n�c�l�i�n�a�t�i�o�n�s� 

�(�b�e�h�a�v�i�o�r�)� �t�o�w�a�r�d�s� �a�n� �o�b�j�e�c�t� �o�r� �s�t�i�m�u�l�i� �(�c�o�n�a�t�i�v�e� �d�o�m�a�i�n�)�.� �A�l�l� �t�h�r�e�e� 

�o�f� �t�h�e�s�e� �d�o�m�a�i�n�s� �i�n�v�a�r�i�a�b�l�y� �i�n�t�e�r�a�c�t� �w�i�t�h� �t�h�e� �i�n�t�r�o�d�u�c�e�d� �s�t�i�m�u�l�u�s� 

�a�n�d� �c�o�n�t�r�i�b�u�t�e� �t�o� �t�h�e� �f�o�r�m�a�t�i�o�n� �o�f� �p�e�r�s�o�n�s �� �a�t�t�i�t�u�d�e�s�.� 

�T�h�i�s� �v�i�e�w� �o�f� �a�t�t�i�t�u�d�e� �i�s� �s�u�p�p�o�r�t�e�d� �b�y� �a� �n�u�m�b�e�r� �o�f� �a�u�t�h�o�r�s� �o�f� 

�t�h�e� �r�e�v�i�e�w�e�d� �l�i�t�e�r�a�t�u�r�e�.� �F�i�s�h�b�e�i�n� �(�1�9�7�5�)� �s�t�a�t�e�d� �t�h�a�t� �t�h�e� �n�o�t�i�o�n� �o�f� 

�r�e�s�p�o�n�s�e� �c�o�n�s�i�s�t�e�n�c�y� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �b�u�l�k� �o�f� �a�t�t�i�t�u�d�i�n�a�l� �r�e�s�e�a�r�c�h� 

�l�a�r�g�e�l�y� �e�m�p�h�a�s�i�z�e�d� �t�h�e� �a�f�f�e�c�t�i�v�e� �d�o�m�a�i�n�.� �T�h�a�t� �i�s�,� �m�o�s�t� �s�t�u�d�i�e�s� �h�a�v�e� 

�t�e�n�d�e�d� �t�o� �f�o�c�u�s� �o�n� �t�h�e� �c�o�m�m�o�n�l�y� �a�c�c�e�p�t�e�d� �a�t�t�i�t�u�d�e�-�m�e�a�s�u�r�e�m�e�n�t� 

�p�r�o�c�e�d�u�r�e�s� �d�e�s�i�g�n�e�d� �t�o� �i�n�d�e�x� �"�t�h�i�s� �g�e�n�e�r�a�l� �e�v�a�l�u�a�t�i�o�n� �o�f� �f�e�e�l�i�n�g� �o�f� 

�f�a�v�o�r�a�b�l�e�n�e�s�s� �o�r� �u�n�f�a�v�o�r�a�b�l�e�n�e�s�s� �t�o�w�a�r�d� �t�h�e� �o�b�j�e�c�t� �i�n� �q�u�e�s�t�i�o�n�"� 

�(�F�i�s�h�b�e�i�n�,� �1�9�7�5�,� �p�.� �1�1�)�.� �B�u�t�,� �h�e� �a�r�g�u�e�d� �t�h�a�t� �c�o�n�c�e�p�t�u�a�l� �d�i�s�t�i�n�c�t�i�o�n�s� 

�t�h�a�t� �i�n�c�l�u�d�e� �c�o�g�n�i�t�i�o�n� �a�n�d� �c�o�n�a�t�i�o�n� �i�n� �a�d�d�i�t�i�o�n� �t�o� �a�f�f�e�c�t� �a�r�e� 

�j�u�s�t�i�f�i�a�b�l�y� �n�e�c�e�s�s�a�r�y� �f�o�r� �a�n� �a�d�e�q�u�a�t�e� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �a�t�t�i�t�u�d�e� 

�a�r�e�a� �(�F�i�s�h�b�e�i�n�,� �1�9�7�5�)�.� 

�S�o�m�e� �r�e�s�e�a�r�c�h�e�r�s� �i�n� �t�h�e� �f�i�e�l�d� �o�f� �s�o�c�i�a�l� �p�s�y�c�h�o�l�o�g�y� �s�t�r�e�s�s� �t�h�a�t� 

�t�h�e� �i�n�t�e�n�s�i�t�y� �i�n� �a� �p�e�r�s�o�n�'�s� �o�t�h�e�r�w�i�s�e� �s�t�a�b�l�e� �a�f�f�e�c�t�i�v�e� �r�e�s�p�o�n�s�e� �i�s� 

�i�n�f�l�u�e�n�c�e�d� �b�y� �b�e�l�i�e�f�s� �h�e�l�d� �t�o�w�a�r�d� �a� �p�a�r�t�i�c�u�l�a�r� �o�b�j�e�c�t� �o�r� �s�t�i�m�u�l�u�s�.� �I�n� 

�R�o�s�e�n�b�e�r�g�'�s� �a�s�s�e�s�s�m�e�n�t�:� �"�W�h�e�n� �a� �p�e�r�s�o�n� �h�a�s� �a� �r�e�l�a�t�i�v�e�l�y� �s�t�a�b�l�e� 

�t�e�n�d�e�n�c�y� �t�o� �r�e�s�p�o�n�d� �t�o� �a� �g�i�v�e�n� �o�b�j�e�c�t� �w�i�t�h� �e�i�t�h�e�r� �p�o�s�i�t�i�v�e� �o�r� 

�n�e�g�a�t�i�v�e� �a�f�f�e�c�t�,� �s�u�c�h� �a� �t�e�n�d�e�n�c�y� �i�s� �a�c�c�o�m�p�a�n�i�e�d� �b�y� �a� �c�o�g�n�i�t�i�v�e� 

�s�t�r�u�c�t�u�r�e� �m�a�d�e� �u�p� �o�f� �b�e�l�i�e�f�s� �a�b�o�u�t� �t�h�e� �p�o�t�e�n�t�i�a�l�i�t�i�e�s� �o�f� �t�h�a�t� �o�b�j�e�c�t� 
�f�o�r� �a�t�t�a�i�n�i�n�g� �o�r� �b�l�o�c�k�i�n�g� �t�h�e� �r�e�a�l�i�z�a�t�i�o�n� �o�f� �v�a�l�u�e�d� �s�t�a�t�e�s�"� �(�R�o�s�e�n�b�e�r�g�,� 

�1�9�5�6�,� �p�.� �3�6�7�)�.� 

�A�d�d�i�t�i�o�n�a�l� �w�o�r�k� �h�a�s� �b�e�e�n� �c�a�r�r�i�e�d� �o�u�t� �t�o� �i�d�e�n�t�i�f�y� �a� �b�e�h�a�v�i�o�r�a�l� 

�c�o�m�p�o�n�e�n�t� �w�i�t�h�i�n� �t�h�e� �a�t�t�i�t�u�d�e� �a�r�e�a�.� �I�n� �t�h�e�i�r� �a�r�t�i�c�l�e�,� �T�r�i�a�n�d�i�s� �a�n�d� 

�T�r�i�a�n�d�i�s� �(�1�9�6�0�,� �1�9�6�2�)� �e�x�p�a�n�d� �u�p�o�n� �t�h�i�s� �d�i�s�t�i�n�c�t�i�o�n� �o�f� �t�h�e� �b�e�h�a�v�i�o�r�a�l� 

�r�e�l�a�t�i�o�n� �d�e�s�c�r�i�b�e�d� �e�a�r�l�i�e�r� �b�y� �K�a�t�z� �a�n�d� �S�c�o�t�l�a�n�d� �(�1�9�5�9�)� �(�B�o�g�a�r�d�u�s�,� �e�t�.� 

�a�l�.�,� �1�9�2�5�)�.� �T�h�e�i�r� �a�r�g�u�m�e�n�t� �w�a�s� �t�h�a�t� �m�e�a�s�u�r�i�n�g� �t�h�e� �a�t�t�i�t�u�d�e� �c�o�n�s�t�r�u�c�t� 

�s�h�o�u�l�d� �i�n�c�l�u�d�e� �m�o�r�e� �t�h�a�n� �s�i�m�p�l�y� �e�f�f�e�c�t�i�v�e� �e�v�a�l�u�a�t�i�o�n�.� �M�e�a�s�u�r�e�m�e�n�t� 

�s�h�o�u�l�d� �a�l�s�o� �a�c�c�o�u�n�t� �f�o�r� �t�h�e� �b�e�l�i�e�f� �(�c�o�g�n�i�t�i�v�e�)� �a�n�d� �b�e�h�a�v�i�o�r�a�l� 

�c�o�m�p�o�n�e�n�t�s�.� �B�y� �a�p�p�r�o�a�c�h�i�n�g� �t�h�e� �m�e�t�h�o�d�o�l�o�g�y� �o�f� �a�t�t�i�t�u�d�e� �r�e�s�e�a�r�c�h� 

�w�i�t�h� �a� �d�e�s�i�g�n� �t�o� �i�s�o�l�a�t�e� �t�h�e� �b�e�h�a�v�i�o�r�a�l� �c�o�m�p�o�n�e�n�t� �t�h�e�y� �n�o�t�e�d� �s�e�v�e�r�a�l� 

�a�d�v�a�n�t�a�g�e�s�:� �"�i�t� �p�e�r�m�i�t�s� �c�l�e�a�r�e�r� �a�n�a�l�y�s�i�s�,� �a�n�d� �h�e�n�c�e�,� �b�e�t�t�e�r� 
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�u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �t�h�e�o�r�e�t�i�c�a�l� �c�o�n�s�t�r�u�c�t� �(�o�f� �t�h�e� �a�t�t�i�t�u�d�e�)�;� �i�t� �p�e�r�m�i�t�s� 

�e�x�p�l�i�c�i�t� �m�e�a�s�u�r�e�m�e�n�t� �o�f� �t�h�e� �d�i�m�e�n�s�i�o�n�s� �d�e�f�i�n�i�n�g� �t�h�e� �c�o�n�s�t�r�u�c�t�,� 

�t�h�r�o�u�g�h� �a� �f�e�w� �i�t�e�m�s� �w�h�i�c�h� �a�r�e� �r�e�l�a�t�i�v�e�l�y�  ��p�u�r�e �� �o�r� �i�n�d�e�p�e�n�d�e�n�t� �o�f� 

�e�a�c�h� �o�t�h�e�r�;� �a�n�d� �i�t� �s�u�g�g�e�s�t�s� �t�h�a�t� �w�h�e�n� �b�e�h�a�v�i�o�r�s� �t�h�a�t� �a�r�e� �c�l�o�s�e�l�y� 

�r�e�l�a�t�e�d� �t�o� �a� �p�a�r�t�i�c�u�l�a�r� �d�i�m�e�n�s�i�o�n� �a�r�e� �t�o� �b�e� �p�r�e�d�i�c�t�e�d� �f�r�o�m� �a�t�t�i�t�u�d�e� 

�m�e�a�s�u�r�e�s�,� �i�t� �i�s� �d�e�s�i�r�a�b�l�e� �t�o� �g�i�v�e� �m�o�r�e� �w�e�i�g�h�t� �t�o� �t�h�e� �o�t�h�e�r� �d�i�m�e�n�s�i�o�n�s� 

�o�f� �t�h�e� �b�e�h�a�v�i�o�r�a�l� �c�o�m�p�o�n�e�n�t� �o�f� �a�t�t�i�t�u�d�e�s�"� �(�T�r�i�a�n�d�i�s�,� �1�9�6�4�,� �p�.� �4�2�0�)�.� 

�P�A�T�T� �r�e�s�e�a�r�c�h� �m�e�t�h�o�d�o�l�o�g�y� �h�a�s� �a�c�k�n�o�w�l�e�d�g�e�d� �t�h�e� �t�h�r�e�e�-� 

�c�o�m�p�o�n�e�n�t� �a�t�t�i�t�u�d�e� �m�o�d�e�l�.� �T�h�r�o�u�g�h�o�u�t� �t�h�e� �e�a�r�l�y� �f�o�r�m�u�l�a�t�i�o�n� �o�f� �t�h�e� 

�r�e�s�e�a�r�c�h�,� �R�a�a�t� �f�o�c�u�s�e�d� �o�n� �a� �m�e�a�s�u�r�e�m�e�n�t� �t�e�c�h�n�i�q�u�e� �t�h�a�t� �c�o�u�l�d� �b�e� 

�a�p�p�l�i�e�d� �t�o� �e�a�c�h� �d�i�s�t�i�n�c�t� �c�o�m�p�o�n�e�n�t� �w�i�t�h�i�n� �t�h�e� �a�t�t�i�t�u�d�e� �c�o�n�s�t�r�u�c�t� 

�(�R�a�a�t�,� �d�e� �V�r�i�e�s� �e�t�.� �a�l�.�,�1�9�8�6� �)�.� �T�h�e� �p�i�l�o�t� �s�t�u�d�i�e�s� �i�n�c�l�u�d�e�d� �a� �s�i�n�g�l�e� 
�m�e�a�s�u�r�e�m�e�n�t� �i�n�s�t�r�u�m�e�n�t� �d�e�s�i�g�n�e�d� �t�o� �t�e�s�t� �t�h�e� �v�a�l�i�d�i�t�y� �a�n�d� �r�e�l�i�a�b�i�l�i�t�y� 

�o�f� �s�p�e�c�i�f�i�c�a�l�l�y�:� 

�1�.� �t�h�e� �c�o�n�c�e�p�t� �o�f� �t�e�c�h�n�o�l�o�g�y�,� �a�n�d� 

�2�.� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �t�e�c�h�n�o�l�o�g�y�.� 

�T�o� �o�p�e�r�a�t�i�o�n�a�l�i�z�e� �t�h�e� �m�e�a�s�u�r�e�m�e�n�t� �o�f� �a�t�t�i�t�u�d�e�s� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �t�h�e� 

�t�h�r�e�e�-�c�o�m�p�o�n�e�n�t� �m�o�d�e�l�,� �a� �s�y�s�t�e�m� �w�a�s� �d�e�s�i�g�n�e�d� �t�o� �i�m�p�r�o�v�e� �u�p�o�n� �t�h�e� 

�r�e�s�u�l�t�s� �o�f� �t�h�e�s�e� �p�i�l�o�t� �t�e�s�t�s�.� 

�T�h�e� �s�t�e�p�s� �t�a�k�e�n� �t�o� �d�e�v�e�l�o�p� �a� �m�e�t�h�o�d� �h�a�v�e� �b�e�e�n� �b�a�s�e�d� �o�n� �v�a�l�i�d� 
�a�n�d� �r�e�l�i�a�b�l�e� �t�e�c�h�n�i�q�u�e�s� �o�f� �a�t�t�i�t�u�d�e� �m�e�a�s�u�r�e�m�e�n�t� �i�n� �o�t�h�e�r� �a�r�e�a�s� �o�f� 

�s�o�c�i�a�l� �a�n�d� �b�e�h�a�v�i�o�r�a�l� �s�c�i�e�n�c�e�.� �T�h�e� �c�o�g�n�i�t�i�v�e� �c�o�m�p�o�n�e�n�t� �s�t�a�n�d�s� �t�o� �b�e� 

�m�e�a�s�u�r�e�d� �b�y� �s�e�l�f�-�r�a�t�i�n�g�s� �o�f� �b�e�l�i�e�f� �o�r� �d�i�s�b�e�l�i�e�f� �o�r� �b�y� �t�h�e� �a�m�o�u�n�t� �o�f� 

�k�n�o�w�l�e�d�g�e� �w�h�i�c�h� �a� �p�e�r�s�o�n� �h�a�s� �a�b�o�u�t� �s�o�m�e� �t�o�p�i�c� �(�t�e�c�h�n�o�l�o�g�y�)�.� �T�h�e� 

�a�f�f�e�c�t�i�v�e� �d�o�m�a�i�n� �c�a�n� �b�e� �m�e�a�s�u�r�e�d� �b�y� �m�e�a�n�s� �o�f� �p�h�y�s�i�o�l�o�g�i�c�a�l� 

�r�e�s�p�o�n�s�e�s� �o�r� �v�e�r�b�a�l� �s�t�a�t�e�m�e�n�t�s� �o�f� �l�i�k�e� �a�n�d� �d�i�s�l�i�k�e�.� �T�h�e� �b�e�h�a�v�i�o�r�a�l� 

�r�e�l�a�t�i�o�n� �h�a�s� �t�h�u�s� �s�h�o�w�n� �t�o� �b�e� �m�e�a�s�u�r�e�d� �b�y� �d�i�r�e�c�t� �o�b�s�e�r�v�a�t�i�o�n�s� �o�f� 

�h�o�w� �a� �p�e�r�s�o�n� �b�e�h�a�v�e�s� �i�n� �p�a�r�t�i�c�u�l�a�r� �s�t�i�m�u�l�u�s� �s�e�t�t�i�n�g�s�.� �T�h�e� �r�a�t�i�o�n�a�l�e� 

�t�o� �c�o�m�b�i�n�e� �a�f�f�e�c�t�i�v�e� �a�n�d� �b�e�h�a�v�i�o�r� �c�o�m�p�o�n�e�n�t�s� �u�n�d�e�r� �a� �s�i�n�g�l�e� �s�c�a�l�e� �i�s� 

�e�x�p�l�a�i�n�e�d� �i�n� �t�h�e� �P�A�T�T� �l�i�t�e�r�a�t�u�r�e�.� �D�e� �K�l�e�r�k� �W�o�l�t�e�r�s� �c�o�n�c�l�u�d�e�d� �"�I�t� �i�s� 

�m�e�a�n�i�n�g�f�u�l� �t�o� �r�e�p�r�e�s�e�n�t� �t�h�e� �b�e�h�a�v�i�o�r�a�l� �c�o�m�p�o�n�e�n�t� �i�n� �a�t�t�i�t�u�d�e� 

�m�e�a�s�u�r�e� �t�o�w�a�r�d�s� �t�e�c�h�n�o�l�o�g�y� �t�o�o�.� �T�h�i�s� �i�n�c�r�e�a�s�e�s� �t�h�e� �r�e�l�e�v�a�n�c�e� �o�f� �t�h�e� 
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�r�e�s�u�l�t�s�.� �W�e� �s�e�e� �n�o� �r�e�a�s�o�n� �w�h�y� �t�h�i�s� �s�h�o�u�l�d� �n�e�c�e�s�s�a�r�i�l�y� �b�e� �d�o�n�e� �b�y� 
�m�e�a�n�s� �o�f� �o�b�s�e�r�v�a�t�i�o�n�.� �A�t�t�i�t�u�d�e� �s�t�a�t�e�m�e�n�t�s� �u�s�u�a�l�l�y� �c�o�n�t�a�i�n� �e�x�a�m�p�l�e�s� 

�t�h�a�t� �r�e�f�e�r� �t�o� �b�e�h�a�v�i�o�r�"� �(�1�9�8�9�,� �p�.� �2�3�)�.� 

�I�n� �h�i�s� �o�w�n� �d�e�f�i�n�i�t�i�o�n� �o�f� �a�t�t�i�t�u�d�e� �d�e� �K�l�e�r�k� �W�o�l�t�e�r�s� �o�f�f�e�r�e�d� �a� 

�u�s�e�f�u�l� �d�i�s�c�l�o�s�u�r�e�:� �"�T�h�e� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �t�e�c�h�n�o�l�o�g�y� �c�o�u�l�d� �b�e� �a� �c�e�r�t�a�i�n� 

�f�e�e�l�i�n�g� �w�i�t�h� �r�e�f�e�r�e�n�c�e� �t�o� �t�e�c�h�n�o�l�o�g�y�,� �b�a�s�e�d� �o�n� �a� �c�e�r�t�a�i�n� �c�o�n�c�e�p�t� �o�f� 

�t�e�c�h�n�o�l�o�g�y�,� �a�n�d� �t�h�a�t� �c�a�r�r�i�e�s� �w�i�t�h� �i�t� �a�n� �i�n�t�e�n�t�i�o�n� �t�o� �b�e�h�a�v�i�o�r� �i�n� �f�a�v�o�r� 

�o�f� �o�r� �a�g�a�i�n�s�t� �t�e�c�h�n�o�l�o�g�y �� �(�1�9�8�9�,� �p�.� �1�5�)�.� �P�e�r�h�a�p�s� �a� �f�u�r�t�h�e�r� �d�i�s�t�i�n�c�t�i�o�n� 

�c�a�n� �b�e� �r�e�a�c�h�e�d� �i�n� �d�e�f�i�n�i�n�g� �b�e�h�a�v�i�o�r� �a�n�d� �b�e�h�a�v�i�o�r�a�l� �i�n�t�e�n�t�i�o�n�s�.� �I�f� �s�o�,� 

�t�h�e� �s�t�a�t�e�m�e�n�t� �a�b�o�v�e� �m�a�y� �b�e� �v�i�e�w�e�d� �t�o� �m�a�k�e� �m�o�r�e� �s�e�n�s�e� �o�f� 

�c�o�m�b�i�n�i�n�g� �c�o�n�a�t�i�o�n� �w�i�t�h� �a�f�f�e�c�t�.� �F�i�s�h�b�e�i�n� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �a�t�t�i�t�u�d�e� �c�a�n� 

�b�e� �s�u�b�d�i�v�i�d�e�d� �i�n�t�o� �f�o�u�r� �c�o�m�p�o�n�e�n�t�s�:� �"�a�f�f�e�c�t� �(�f�e�e�l�i�n�g�s�,� �e�v�a�l�u�a�t�i�o�n�s�)�,� 

�c�o�g�n�i�t�i�o�n� �(�o�p�i�n�i�o�n�s�,� �b�e�l�i�e�f�s�)�,� �c�o�n�a�t�i�o�n� �(�b�e�h�a�v�i�o�r�a�l� �i�n�t�e�n�t�i�o�n�s�)�,� �a�n�d� 

�b�e�h�a�v�i�o�r� �(�o�b�s�e�r�v�e�d� �o�v�e�r�t� �a�c�t�s�)�"� �(�1�9�7�5�,� �p�.� �1�2�)�.� 

�I�n� �m�a�n�y� �r�e�s�p�e�c�t�s� �t�h�e� �r�e�s�u�l�t�s� �o�f� �a�t�t�i�t�u�d�e� �r�e�s�e�a�r�c�h� �(�P�A�T�T� 

�i�n�c�l�u�d�e�d�)� �i�s� �n�o�t� �d�e�s�i�g�n�e�d� �t�o� �p�r�e�d�i�c�t� �o�v�e�r�t� �b�e�h�a�v�i�o�r� �a�s� �m�u�c�h� �a�s� �i�t� �i�s� 

�c�o�n�c�e�r�n�e�d� �w�i�t�h� �p�r�e�d�i�s�p�o�s�i�t�i�o�n�s� �t�o� �b�e�h�a�v�e�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� �i�n�t�e�n�s�i�t�y� �o�f� 

�a�n� �i�n�t�e�n�t�i�o�n� �i�s� �i�n�d�i�c�a�t�e�d� �b�y� �a� �p�e�r�s�o�n�'�s� �s�u�b�j�e�c�t�i�v�e� �p�r�o�b�a�b�i�l�i�t�y� �t�h�a�t� �o�n�e� 

�w�i�l�l� �p�e�r�f�o�r�m� �t�h�e� �b�e�h�a�v�i�o�r� �i�n� �q�u�e�s�t�i�o�n�.� �C�l�a�r�i�f�i�c�a�t�i�o�n� �h�e�r�e� �s�e�r�v�e�s� �t�o� 
�s�u�p�p�o�r�t� �t�h�e� �i�n�c�l�u�s�i�o�n� �o�f� �c�o�n�a�t�i�o�n� �w�i�t�h� �a�f�f�e�c�t�,� �c�o�m�b�i�n�e�d� �u�n�d�e�r� �o�n�e� 

�s�c�a�l�e� �r�a�t�h�e�r� �t�h�a�n� �t�o� �c�o�n�f�o�u�n�d� �t�h�e� �i�m�p�r�o�b�a�b�i�l�i�t�y� �o�f� �m�e�a�s�u�r�i�n�g� 

�b�e�h�a�v�i�o�r� �p�e�r� �s�e�,� �i�n� �c�o�n�j�u�n�c�t�i�o�n� �w�i�t�h� �a�n� �i�n�t�e�r�n�a�l�i�z�e�d� �e�m�o�t�i�o�n�a�l� 
�e�v�a�l�u�a�t�i�o�n�.� 

�c�a�l�i�n�g� �M�e�t�h�o�d�s� �s�e�d� �_�t�o� �M�e�a�s�u�r�e� �A�t�t�i�t�u�d�e�s� 

�B�e�f�o�r�e� �p�r�o�c�e�e�d�i�n�g� �f�u�r�t�h�e�r� �i�n�t�o� �P�A�T�T� �r�e�l�a�t�e�d� �r�e�s�e�a�r�c�h� �i�t� �w�a�s� 

�i�m�p�o�r�t�a�n�t� �t�o� �r�e�v�i�e�w� �s�o�m�e� �o�f� �t�h�e� �v�a�r�i�o�u�s� �s�c�a�l�i�n�g� �m�e�t�h�o�d�s� �u�s�e�d� �b�y� 

�r�e�s�e�a�r�c�h�e�r�s� �t�o� �m�e�a�s�u�r�e� �a�t�t�i�t�u�d�e�.� �T�h�e� �f�o�u�r� �m�o�s�t� �c�o�m�m�o�n� �o�f� �t�h�e�s�e�,� 

�d�e�v�e�l�o�p�e�d� �b�y� �T�h�u�r�s�t�o�n�e�,� �L�i�k�e�r�t�,� �G�u�t�t�m�a�n� �a�n�d� �O�s�g�o�o�d�,� �a�r�e� �d�e�s�c�r�i�b�e�d� 

�i�n� �t�h�i�s� �s�e�c�t�i�o�n�.� 

�T�h�u�r�s�t�o�n�e�'�s� �m�e�t�h�o�d� �o�f� �e�q�u�a�l�-�a�p�p�e�a�r�i�n�g� �i�n�t�e�r�v�a�l�s� �o�r� 

�p�s�y�c�h�o�p�h�y�s�i�c�a�l� �(�r�a�t�i�o�n�a�l�)� �s�c�a�l�e� �w�a�s� �d�e�v�e�l�o�p�e�d� �i�n� �1�9�2�9� �i�n� �h�i�s� �s�t�u�d�y� �o�f� 
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�a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �r�e�l�i�g�i�o�n�.� �T�h�e� �a� �p�r�i�o�r�i� �s�c�a�l�e� �w�h�i�c�h� �d�e�v�e�l�o�p�e�d� �i�s� 

�f�u�n�d�a�m�e�n�t�a�l�l�y� �a� �t�e�s�t� �f�o�u�n�d�e�d� �o�n� �l�o�g�i�c� �r�a�t�h�e�r� �t�h�a�n� �e�m�p�i�r�i�c�a�l� 

�c�o�n�s�i�d�e�r�a�t�i�o�n�s�.� �T�h�u�r�s�t�o�n�e� �u�s�e�d� �t�h�i�s� �t�y�p�e� �o�f� �l�o�g�i�c� �i�n� �a�s�s�u�m�i�n�g� �t�h�a�t� �a�n� 

�a�t�t�i�t�u�d�e� �h�o�l�d�s� �d�i�f�f�e�r�i�n�g� �d�e�g�r�e�e�s� �o�f� �a�f�f�e�c�t� �f�o�r� �a�n� �o�b�j�e�c�t�.� �T�h�u�r�s�t�o�n�e� 

�b�e�l�i�e�v�e�d� �t�h�a�t� �i�f� �a� �p�e�r�s�o�n� �w�a�s� �p�r�e�s�e�n�t�e�d� �w�i�t�h� �s�e�v�e�r�a�l� �s�t�a�t�e�m�e�n�t�s� �o�f� 

�o�p�i�n�i�o�n� �a�b�o�u�t� �a� �p�a�r�t�i�c�u�l�a�r� �i�s�s�u�e� �o�n�e� �c�o�u�l�d� �r�a�t�i�o�n�a�l�l�y� �o�r�d�e�r� �e�a�c�h� 

�s�t�a�t�e�m�e�n�t� �i�n� �r�a�n�k� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �d�e�g�r�e�e� �o�f� �f�a�v�o�r�a�b�l�e� �o�r� 

�u�n�f�a�v�o�r�a�b�l�e� �r�e�a�c�t�i�o�n�.� �T�h�u�r�s�t�o�n�e� �b�e�l�i�e�v�e�d� �t�h�a�t� �i�t� �w�a�s� �p�o�s�s�i�b�l�e� �t�o� �u�s�e� 

�t�h�i�s� �m�e�t�h�o�d� �t�o� �s�t�u�d�y� �t�h�e� �d�e�g�r�e�e� �o�f� �f�a�v�o�r� �o�r� �d�i�s�f�a�v�o�r� �a�m�o�n�g� �s�u�b�j�e�c�t�s� 

�i�n� �a� �p�o�p�u�l�a�t�i�o�n� �t�o�w�a�r�d� �s�o�c�i�a�l� �i�s�s�u�e�s� �(�Z�i�m�b�a�r�d�o�,� �e�t�.� �a�l�.�,� �1�9�7�7�)�.� 

�T�h�e� �i�n�i�t�i�a�l� �w�e�a�k�n�e�s�s� �o�f� �T�h�u�r�s�t�o�n�e�'�s� �o�r�i�g�i�n�a�l� �m�e�t�h�o�d� �h�a�s� �b�e�e�n� 

�t�h�e� �d�i�s�t�a�n�c�e� �o�r� �d�i�s�c�r�i�m�i�n�a�b�l�e� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �s�t�a�t�e�m�e�n�t�s�.� 

�S�u�b�s�e�q�u�e�n�t� �r�e�f�i�n�e�m�e�n�t�s� �p�r�o�d�u�c�e�d� �t�h�e� �m�e�t�h�o�d� �o�f� �e�q�u�a�l�-�a�p�p�e�a�r�i�n�g� 

�i�n�t�e�r�v�a�l�s�.� �T�h�e� �p�r�o�c�e�d�u�r�e� �f�o�r� �c�o�n�s�t�r�u�c�t�i�n�g� �s�u�c�h� �s�c�a�l�e�s� �h�a�s� �b�e�e�n� �w�e�l�l� 

�l�a�i�d� �o�u�t� �b�y� �T�h�u�r�s�t�o�n�e�,� �C�h�a�v�e� �a�n�d� �P�e�t�e�r�s�o�n� �(�1�9�2�9�,� �1�9�3�3�)�.� �T�h�e� �s�t�e�p�s� 

�r�e�q�u�i�r�e� �a� �c�o�n�s�i�d�e�r�a�b�l�e� �n�u�m�b�e�r� �o�f� �j�u�d�g�e�s� �t�o� �a�s�s�e�m�b�l�e� �a� �w�i�d�e� �r�a�n�g�e� �o�f� 

�O�p�i�n�i�o�n� �s�t�a�t�e�m�e�n�t�s� �a�n�d� �c�a�l�c�u�l�a�t�e� �t�h�e� �s�c�a�l�e� �v�a�l�u�e�s� �(�F�i�s�h�b�e�i�n�,� �1�9�6�7�)�.� 

�T�h�e�n�,� �t�h�e� �r�e�m�a�i�n�i�n�g� �s�t�a�t�e�m�e�n�t� �c�a�n� �b�e� �a�d�m�i�n�i�s�t�e�r�e�d� �a�s� �a�n� �a� �p�r�i�o�r�i� �l�i�s�t� 

�t�o� �p�r�o�d�u�c�e� �s�o�u�n�d� �r�e�s�u�l�t�s�.� 

�L�i�k�e�r�t� �(�1�9�3�2�-�1�9�3�3�)� �h�a�s� �s�h�o�w�n� �t�h�a�t� �a� �v�a�r�i�a�t�i�o�n� �o�f� �t�h�e� �s�i�m�p�l�e� �a� 

�p�r�i�o�r�i� �m�e�t�h�o�d� �o�f� �s�c�a�l�i�n�g� �c�a�n� �b�e� �p�r�o�d�u�c�e�d� �w�h�i�c�h� �a�v�o�i�d�s� �T�h�u�r�s�t�o�n�e�'�s� 

�m�o�r�e� �c�o�m�p�l�e�x� �p�r�o�c�e�d�u�r�e�s� �(�F�i�s�h�b�e�i�n�,� �1�9�6�7�)�.� �T�h�i�s� �i�s� �d�o�n�e� �b�y� �a�l�l�o�w�i�n�g� 
�t�h�e� �s�u�b�j�e�c�t� �t�o� �r�a�t�e� �o�p�i�n�i�o�n� �s�t�a�t�e�m�e�n�t�s� �o�n� �a� �f�i�v�e�-�p�o�i�n�t� �s�c�a�l�e�.� �A� 

�p�e�r�s�o�n�'�s� �a�t�t�i�t�u�d�e� �s�c�o�r�e� �i�s� �t�h�e� �s�u�m� �o�f� �a�l�l� �t�h�e� �r�a�t�i�n�g�s� �g�i�v�e�n� �t�o� �e�a�c�h� 

�S�t�a�t�e�m�e�n�t�.� �T�y�p�i�c�a�l�l�y� �t�h�e� �L�i�k�e�r�t� �s�c�a�l�e� �i�s� �d�i�s�t�r�i�b�u�t�e�d� �f�r�o�m� �1� �t�o� �5� �w�i�t�h� 

�a�f�f�i�r�m�a�t�i�v�e� �r�a�t�i�n�g�s� �g�i�v�e�n� �t�o�w�a�r�d� �t�h�e� �l�o�w�e�s�t� �v�a�l�u�e�s� �o�f� �t�h�e� �s�p�e�c�t�r�u�m�.� 

�T�h�i�s� �m�a�k�e�s� �s�o�m�e� �l�o�g�i�c� �a�s� �w�e� �c�o�m�m�o�n�l�y� �a�s�s�o�c�i�a�t�e� �a�f�f�i�r�m�a�t�i�o�n� �w�i�t�h� 

�n�u�m�e�r�i�c�a�l� �p�o�s�i�t�i�o�n� �s�u�c�h� �a�s� �f�i�r�s�t� �p�l�a�c�e�,� �s�t�r�i�v�i�n�g� �t�o� �b�e� �"�n�u�m�b�e�r� �o�n�e�,�"� 

�l�o�s�e�r�s� �f�i�n�i�s�h� �l�a�s�t�,� �e�t�c�.� �T�h�e�r�e�f�o�r�e�,� �s�t�a�t�e�m�e�n�t�s� �i�n� �w�h�i�c�h� �p�e�r�s�o�n�'�s� �m�a�y� 

�s�t�r�o�n�g�l�y� �a�g�r�e�e� �w�o�u�l�d� �b�e� �c�o�d�e�d� �a�s� �a� �1� �w�h�i�l�e� �s�t�a�t�e�m�e�n�t�s� �e�x�p�r�e�s�s�i�n�g� 

�d�i�s�f�a�v�o�r� �o�r� �s�t�r�o�n�g� �d�i�s�a�g�r�e�e�m�e�n�t� �w�o�u�l�d� �b�e� �c�o�d�e�d� �a� �5� �(�R�e�m�m�e�r�s�,� 

�1�9�5�4�)�.� 

�I�t� �1�s� �q�u�i�t�e� �p�o�s�s�i�b�l�e� �t�h�a�t� �t�h�e� �L�i�k�e�r�t� �s�c�a�l�e� �c�a�n� �m�e�a�s�u�r�e� �t�h�e� 

�o�r�d�e�r�i�n�g� �o�f� �p�e�o�p�l�e�s �� �a�t�t�i�t�u�d�e�s� �o�n� �a� �c�o�n�t�i�n�u�u�m�,� �y�e�t� �f�a�i�l� �t�o� �i�n�d�i�c�a�t�e� �t�h�e� 
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�s�p�r�e�a�d� �o�f� �i�n�d�i�v�i�d�u�a�l�s �� �d�i�f�f�e�r�e�n�t� �a�t�t�i�t�u�d�e�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�h�e�r�e� �i�s� �l�i�t�t�l�e� 

�t�o� �h�e�l�p� �u�s� �d�e�t�e�r�m�i�n�e� �t�h�e� �d�i�s�t�a�n�c�e� �b�e�t�w�e�e�n� �a� �r�e�s�p�o�n�s�e� �o�f� �"�S�t�r�o�n�g�l�y� 

�a�g�r�e�e�"� �a�n�d� �"�a�g�r�e�e�"�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� �L�i�k�e�r�t� �s�c�a�l�e� �i�s� �l�i�m�i�t�e�d� �t�o� �h�e�l�p�i�n�g� 

�t�h�e� �r�e�s�e�a�r�c�h�e�r� �d�i�f�f�e�r�e�n�t�i�a�t�e� �b�e�t�w�e�e�n� �s�a�m�p�l�e� �s�u�b�j�e�c�t�s� �w�i�t�h� �t�h�e� 

�h�i�g�h�e�s�t� �a�n�d� �l�o�w�e�s�t� �s�c�o�r�e�s�.� 

�H�o�w�e�v�e�r�,� �i�n� �c�o�m�p�a�r�i�n�g� �t�h�e� �L�i�k�e�r�t� �a�n�d� �T�h�u�r�s�t�o�n�e� �m�e�t�h�o�d�s�,� �t�h�e� 

�l�i�t�e�r�a�t�u�r�e� �m�a�k�e�s� �a�n� �i�m�p�o�r�t�a�n�t� �d�i�s�t�i�n�c�t�i�o�n�.� �I�t� �h�a�s� �b�e�e�n� �s�u�p�p�o�r�t�e�d� 

�(�F�i�s�h�b�e�i�n�,� �1�9�6�7�,� �a�n�d� �G�e�r�m�a�n�,� �1�9�8�8�,� �e�t�.� �a�l�.�)� �t�h�a�t� �s�c�a�l�e�s� �c�o�n�s�t�r�u�c�t�e�d� 

�u�s�i�n�g� �t�h�e� �L�i�k�e�r�t� �m�e�t�h�o�d� �y�i�e�l�d� �h�i�g�h�e�r� �r�e�l�i�a�b�i�l�i�t�y� �c�o�e�f�f�i�c�i�e�n�t�s� �w�i�t�h� 

�f�e�w�e�r� �i�t�e�m�s� �t�h�a�n� �s�c�a�l�e�s� �c�o�n�s�t�r�u�c�t�e�d� �b�y� �t�h�e� �T�h�u�r�s�t�o�n�e� �m�e�t�h�o�d�.� 

�G�u�t�t�m�a�n�'�s� �s�c�a�l�o�g�r�a�m� �i�s� �a� �t�e�c�h�n�i�q�u�e� �b�a�s�e�d� �o�n� �t�h�e� �a�s�s�u�m�p�t�i�o�n� 

�t�h�a�t� �a� �s�i�n�g�l�e� �u�n�i�d�i�m�e�n�s�i�o�n�a�l� �t�r�a�i�t� �c�a�n� �b�e� �m�e�a�s�u�r�e�d� �b�y� �a� �s�e�t� �o�f� 

�s�t�a�t�e�m�e�n�t�s� �t�h�a�t� �a�r�e� �o�r�d�e�r�e�d� �a�l�o�n�g� �a� �c�o�n�t�i�n�u�u�m� �o�f� �d�i�f�f�i�c�u�l�t�y� �o�f� 

�a�c�c�e�p�t�a�n�c�e�.� �I�n� �e�f�f�e�c�t�,� �s�u�c�h� �a� �s�e�t� �o�f� �s�t�a�t�e�m�e�n�t�s� �f�o�r�m�s� �a� �c�u�m�u�l�a�t�i�v�e� 

�s�c�a�l�e� �u�n�d�e�r� �w�h�i�c�h� �t�h�e�r�e� �i�s� �a� �r�a�n�g�e� �t�h�a�t� �i�s� �e�a�s�y� �f�o�r� �m�o�s�t� �t�o� �a�c�c�e�p�t�.� 

�B�e�y�o�n�d� �t�h�i�s� �t�h�r�e�s�h�o�l�d� �t�h�e�r�e� �a�r�e� �s�t�a�t�e�m�e�n�t�s� �t�h�a�t� �f�e�w� �w�o�u�l�d� �e�n�d�o�r�s�e� 

�(�Z�i�m�b�a�r�d�o�,� �e�t�.� �a�l�.�,� �1�9�7�7�)�.� 

�A� �b�a�s�i�c� �a�s�s�u�m�p�t�i�o�n� �o�f� �t�h�i�s� �c�u�m�u�l�a�t�i�v�e� �s�c�a�l�e� �f�o�r�c�e�s� �b�o�t�h� �t�h�e� 

�r�e�s�e�a�r�c�h�e�r� �a�n�d� �s�u�b�j�e�c�t� �t�o� �e�v�a�l�u�a�t�e� �t�h�e� �g�e�n�e�r�a�t�e�d� �r�e�s�p�o�n�s�e� �p�a�t�t�e�r�n�.� 

�S�i�n�c�e� �t�h�e� �s�t�a�t�e�m�e�n�t�s� �a�r�e� �o�r�d�e�r�e�d� �a�l�o�n�g� �a� �c�o�n�t�i�n�u�u�m� �o�f� �d�i�f�f�i�c�u�l�t�y� �s�u�c�h� 

�p�r�o�p�e�r�t�i�e�s� �a�s�s�u�m�e� �t�h�a�t� �s�u�b�j�e�c�t�s� �e�v�e�n�t�u�a�l�l�y� �r�e�a�c�h� �a� �m�a�x�i�m�u�m� �l�e�v�e�l� �o�f� 

�a�c�c�e�p�t�a�n�c�e�.� �I�n� �s�o� �d�o�i�n�g� �i�t� �i�s� �l�o�g�i�c�a�l� �t�o� �i�m�p�l�y� �t�h�a�t� �s�u�b�j�e�c�t�s� �m�u�s�t� 
�r�e�c�o�n�f�i�r�m� �a�c�c�e�p�t�a�n�c�e� �o�f� �a�l�l� �s�t�a�t�e�m�e�n�t�s� �o�f� �l�e�s�s�e�r� �m�a�g�n�i�t�u�d�e�.� 

�T�h�e� �d�i�m�e�n�s�i�o�n� �b�e�t�w�e�e�n� �t�h�e� �m�a�x�i�m�u�m� �s�c�a�l�e� �s�c�o�r�e� �a�n�d� �t�h�e� 

�p�e�r�f�o�r�m�a�n�c�e� �s�c�o�r�e� �p�r�o�d�u�c�e�s� �a� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �t�h�e� �p�e�r�s�o�n�s� 

�l�o�c�a�t�i�o�n� �a�n�d� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �t�h�a�t� �h�e�/�s�h�e� �w�i�l�l� �p�a�s�s� �a� �g�i�v�e�n� �i�t�e�m�.� �T�h�i�s� 

�i�s� �r�e�f�e�r�r�e�d� �t�o� �a�s� �a� �t�r�a�c�e�l�i�n�e�.� �F�i�s�h�b�e�i�n� �(�1�9�7�5�)� �a�d�d�s� �t�h�a�t� �i�t� �i�s� �i�m�p�o�r�t�a�n�t� 

�t�o� �n�o�t�e� �t�h�a�t� �w�i�t�h� �G�u�t�t�m�a�n�'�s� �m�e�t�h�o�d� �"�t�h�e� �r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �t�o�t�a�l� �s�c�o�r�e� 

�a�n�d� �t�h�e� �r�e�s�p�o�n�s�e�s� �t�o� �a�n�y� �g�i�v�e�n� �i�t�e�m� �i�s� �n�o�t� �l�i�n�e�a�r�;� �r�a�t�h�e�r�,� �i�t� �i�s� �s�t�e�p�-� 

�s�h�a�p�e�d� �(�S�e�e� �F�i�g�u�r�e� �1�.�0�)�.� �H�i�g�h� �c�o�r�r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �t�o�t�a�l� �s�c�o�r�e� �a�n�d� 

�s�i�n�g�l�e�-�i�t�e�m� �r�e�s�p�o�n�s�e�s� �s�h�o�u�l�d� �n�o�t� �b�e� �e�x�p�e�c�t�e�d� �s�i�n�c�e� �a� �c�o�r�r�e�l�a�t�i�o�n� 

�c�o�e�f�f�i�c�i�e�n�t� �i�s� �a�n� �i�n�d�e�x� �o�f� �t�h�e� �d�e�g�r�e�e� �o�f� �l�i�n�e�a�r� �r�e�l�a�t�i�o�n�s�h�i�p�"� �(�1�9�7�5�,� �p�.� 

�6�6�)�.� �T�h�e� �t�r�a�c�e�l�i�n�e� �t�h�e�n� �r�e�f�l�e�c�t�s� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �t�h�e� �d�e�g�r�e�e� �o�f� 

�f�a�v�o�r�a�b�l�e�n�e�s�s� �o�r� �u�n�f�a�v�o�r�a�b�l�e�n�e�s�s� �t�h�a�t� �i�s� �i�m�p�l�i�e�d�.� �T�h�i�s� �s�c�a�l�e� �c�a�n� 
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�t�h�e�r�e�f�o�r�e�,� �b�e� �a�s�s�u�m�e�d� �t�o� �m�e�a�s�u�r�e� �t�h�e� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �t�h�e� �o�b�j�e�c�t� �a�n�d�,� 

�t�h�u�s�,� �e�x�h�i�b�i�t� �t�h�e� �a�f�f�e�c�t�i�v�e� �d�o�m�a�i�n�.� 

�T�h�e� �f�o�u�n�d�a�t�i�o�n� �o�f� �O�s�g�o�o�d�'�s� �s�e�m�a�n�t�i�c� �d�i�f�f�e�r�e�n�t�i�a�l� �m�e�t�h�o�d� �c�o�m�e�s� 

�f�r�o�m� �t�h�e� �b�e�h�a�v�i�o�r�a�l� �s�c�i�e�n�c�e�s�.� �H�i�s� �s�t�u�d�y� �o�f� �o�v�e�r�t� �r�e�s�p�o�n�s�e�s� �h�a�s� 

�c�o�n�t�r�i�b�u�t�e�d� �t�o� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �i�n� �a�t�t�i�t�u�d�i�n�a�l� �r�e�s�e�a�r�c�h� �b�y� �i�n�t�r�o�d�u�c�i�n�g� �a� 

�u�n�i�q�u�e� �s�o�l�u�t�i�o�n� �t�o� �t�h�e� �p�r�o�b�l�e�m� �o�f� �m�e�a�s�u�r�i�n�g� �m�e�a�n�i�n�g�.� �O�s�g�o�o�d�'�s� 

�t�e�c�h�n�i�q�u�e� �f�o�c�u�s�e�s� �o�n� �v�e�r�b�a�l� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �o�b�j�e�c�t� �o�r� �c�o�n�c�e�p�t�.� �T�h�e� 

�s�e�m�a�n�t�i�c� �d�i�f�f�e�r�e�n�t�i�a�l� �m�e�t�h�o�d� �c�a�n� �b�e� �u�s�e�d� �t�o� �d�i�f�f�e�r�e�n�t�i�a�t�e� �b�e�t�w�e�e�n� 

�c�o�n�c�e�p�t�s� �a�n�d� �t�h�e� �m�e�a�s�u�r�e� �o�f� �t�h�e�i�r� �m�e�a�n�i�n�g�.� �T�h�i�s� �t�e�c�h�n�i�q�u�e� �i�n�v�o�l�v�e�s� 

�h�a�v�i�n�g� �r�e�s�p�o�n�d�e�n�t�s� �j�u�d�g�e� �a� �p�a�r�t�i�c�u�l�a�r� �c�o�n�c�e�p�t� �o�n� �a� �s�e�t� �o�f� �s�e�m�a�n�t�i�c� 

�b�i�-�p�o�l�a�r� �s�c�a�l�e�s�.� �I�n� �e�a�c�h� �c�a�s�e�,� �a� �p�r�o�f�i�l�e� �o�f� �r�a�t�i�n�g�s� �c�a�n� �b�e� �o�b�t�a�i�n�e�d� �a�n�d� 

�c�o�m�p�a�r�e�d� �t�o� �t�h�e� �d�e�g�r�e�e� �w�i�t�h� �w�h�i�c�h� �o�t�h�e�r� �p�r�o�f�i�l�e�s� �a�r�e� �s�i�m�i�l�a�r�;� �t�h�u�s�,� 

�d�e�m�o�n�s�t�r�a�t�i�n�g� �t�h�e� �d�e�g�r�e�e� �t�o� �w�h�i�c�h� �c�o�n�c�e�p�t� �m�a�y� �h�o�l�d� �s�i�m�i�l�a�r� 

�m�e�a�n�i�n�g� �(�F�i�s�h�b�e�i�n�,� �1�9�7�5�)�.� 

� � � � � � � � � � 
� � � � � � � � � � � � � � 

�1� �1� �1� 

�0� �0� �0� 

�0� �1�2� �3� �4� �5� �0� �1�2� �3� �4� �5� �0� �1�2� �3� �4� �5� 
�I�t�e�m�_�1�:� �E�a�s�y� �I�t�e�m� �2�:� �M�o�d�e�r�a�t�e� �I�t�e�m� �3�:� �D�i�f�f�i�c�u�l�t� 

�F�i�g�u�r�e� �1�.�0� �T�h�e� �t�r�a�c�e�l�i�n�e� �s�h�o�w�i�n�g� �t�h�e� �r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �t�o�t�a�l� �s�c�o�r�e� �a�n�d� �t�h�e� 
�r�e�s�p�o�n�s�e�s� �t�o� �a�n�y� �g�i�v�e�n� �i�t�e�m�.� 

�S�o�u�r�c�e�:� �F�i�s�h�b�e�i�n�,� �M�.� �B�e�l�i�e�f�,� �A�t�t�i�t�u�d�e�,� �I�n�t�e�n�t�i�o�n� �a�n�d� �B�e�h�a�v�i�o�r�.� �L�o�n�d�o�n�:� 

�A�d�d�i�s�o�n�-�W�e�s�l�e�y�,� �1�9�7�5�,� �p�.�6�6�.� 

�H�i�s� �o�w�n� �r�e�s�e�a�r�c�h� �l�e�d� �O�s�g�o�o�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�a�t� �t�h�e�r�e� �a�r�e� �t�h�r�e�e� 

�d�o�m�i�n�a�n�t�,� �i�n�d�e�p�e�n�d�e�n�t� �d�i�m�e�n�s�i�o�n�s� �u�n�d�e�r�l�y�i�n�g� �s�e�m�a�n�t�i�c� �d�i�f�f�e�r�e�n�t�i�a�l� 

�r�a�t�i�n�g�s�:� �t�h�e� �e�v�a�l�u�a�t�i�v�e� �f�a�c�t�o�r� �(�g�o�o�d�-�b�a�d�)�;� �t�h�e� �p�o�t�e�n�c�y� �f�a�c�t�o�r� �(�s�t�r�o�n�g�-� 
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�w�e�a�k�)�;� �a�n�d� �t�h�e� �a�c�t�i�v�i�t�y� �f�a�c�t�o�r� �(�a�c�t�i�v�e�-�p�a�s�s�i�v�e�)�.� �I�n� �v�i�e�w� �o�f� �a�t�t�i�t�u�d�i�n�a�l� 

�r�e�s�e�a�r�c�h�,� �t�h�i�s� �m�e�t�h�o�d� �c�a�n� �b�e� �u�s�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �c�o�n�c�e�p�t�u�a�l� 

�c�o�n�f�o�r�m�i�t�y�,� �b�u�t� �t�h�i�s� �d�o�e�s� �n�o�t� �l�e�a�d� �t�o� �i�d�e�n�t�i�f�y�i�n�g� �m�e�a�n�i�n�g� �o�f� �a�n�y� 

�g�i�v�e�n� �c�o�n�c�e�p�t� �w�i�t�h�o�u�t� �f�u�r�t�h�e�r� �a�p�p�l�y�i�n�g� �f�a�c�t�o�r� �a�n�a�l�y�s�i�s� �t�o� �s�u�m�m�a�r�i�z�e� 

�t�h�e� �i�n�t�e�r�r�e�l�a�t�i�o�n�s�h�i�p� �a�m�o�n�g� �a� �l�a�r�g�e�r� �s�e�t� �o�f� �s�c�a�l�e�s� �(�Z�i�m�b�a�r�d�o�,� �e�t�.� �a�l�.�,� 

�1�9�7�7�)�.� 

�H�a�v�i�n�g� �b�r�i�e�f�l�y� �e�x�p�l�o�r�e�d� �a� �v�a�r�i�e�t�y� �o�f� �m�e�a�s�u�r�e�s� �e�m�p�l�o�y�e�d� �f�o�r� 

�a�t�t�i�t�u�d�e�s� �a�m�o�n�g� �t�h�e�s�e� �f�o�u�r� �c�l�a�s�s�i�c� �m�e�t�h�o�d�s� �a� �f�e�w� �s�u�m�m�a�r�y� �n�o�t�e�s� 

�s�h�o�u�l�d� �b�e� �m�a�d�e�.� �T�h�e� �l�i�t�e�r�a�t�u�r�e� �p�o�i�n�t�s� �o�u�t� �t�h�a�t� �i�n� �e�a�c�h� �t�e�c�h�n�i�q�u�e� �t�h�e� 

�r�e�s�u�l�t�a�n�t� �a�t�t�i�t�u�d�e� �s�c�o�r�e� �r�e�p�r�e�s�e�n�t�s� �a�n� �i�n�d�i�v�i�d�u�a�l�'�s� �l�o�c�a�t�i�o�n� �o�n� �a� �b�i�-� 

�p�o�l�a�r� �e�v�a�l�u�a�t�i�v�e� �d�i�m�e�n�s�i�o�n� �v�i�s�-�a�-�v�i�s� �a� �g�i�v�e�n� �o�b�j�e�c�t�.� �W�h�e�r�e� 

�n�o�n�p�e�r�f�o�r�m�a�n�c�e� �o�f� �b�e�h�a�v�i�o�r� �i�s� �t�r�e�a�t�e�d� �a�s� �e�q�u�i�v�a�l�e�n�t� �t�o� �a�g�r�e�e�m�e�n�t� 

�(�d�i�s�a�g�r�e�e�m�e�n�t�)� �w�i�t�h� �a� �b�e�l�i�e�f� �o�r� �i�n�t�e�n�t�i�o�n�a�l� �s�t�a�t�e�m�e�n�t�,� �s�c�a�l�i�n�g� 

�m�e�t�h�o�d�s� �c�a�n� �b�e� �u�s�e�d� �t�o� �a�n�a�l�y�z�e� �b�e�h�a�v�i�o�r�.� �T�h�e�s�e� �v�a�r�i�o�u�s� �m�e�t�h�o�d�s� �o�f� 

�s�c�a�l�i�n�g� �c�a�n� �b�e� �d�e�s�i�g�n�e�d� �t�o� �i�d�e�n�t�i�f�y� �e�i�t�h�e�r� �a� �s�e�t� �o�f� �b�e�l�i�e�f�s� �o�r� 

�i�n�t�e�n�t�i�o�n�a�l� �a�t�t�r�i�b�u�t�e�s� �w�h�i�c�h� �m�e�a�s�u�r�a�b�l�y� �s�e�r�v�e� �t�o� �i�n�d�e�x� �a�t�t�i�t�u�d�e�s�.� 

�T�h�e�s�e� �m�e�t�h�o�d�s� �a�l�s�o� �r�e�q�u�i�r�e� �r�e�s�p�o�n�d�e�n�t�s� �t�o� �i�n�d�i�c�a�t�e� �t�h�e�i�r� �s�t�r�e�n�g�t�h� �o�f� 

�b�e�l�i�e�f�s� �a�n�d� �i�n�t�e�n�t�i�o�n�s� �i�n� �o�r�d�e�r� �t�o� �a�s�c�e�r�t�a�i�n� �a� �c�e�r�t�a�i�n� �a�s�s�o�c�i�a�t�e�d� 

�a�t�t�r�i�b�u�t�e� �e�v�a�l�u�a�t�i�o�n� �(�F�i�s�h�b�e�i�n�,� �1�9�7�5�)�.� �T�a�b�l�e� �F�-�1� �i�n� �A�p�p�e�n�d�i�x� �F� 

�i�n�d�i�c�a�t�e�s� �s�o�m�e� �o�f� �t�h�e� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �s�c�a�l�e�s� �i�n� �t�e�r�m�s� �o�f� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �a�n�d� �p�r�o�p�e�r�t�i�e�s� �o�f� �a�t�t�i�t�u�d�e� �s�c�o�r�e�s�.� 

�C�o�n�s�i�s�t�e�n�t� �w�i�t�h� �p�r�e�v�i�o�u�s� �d�e�f�i�n�i�t�i�o�n�s� �o�f� �a�t�t�i�t�u�d�e�,� �t�h�e� �l�i�t�e�r�a�t�u�r�e� 
�s�h�o�w�s� �t�h�a�t� �t�e�c�h�n�i�q�u�e�s� �a�r�e� �a�v�a�i�l�a�b�l�e� �t�o� �m�e�a�s�u�r�e� �a�l�l� �t�h�r�e�e� �c�o�m�p�o�n�e�n�t�s�.� 

�T�h�e� �n�e�x�t� �s�e�c�t�i�o�n� �n�o�w� �t�u�r�n� �t�o� �t�h�e� �r�a�t�i�o�n�a�l�e� �f�o�r� �s�e�l�e�c�t�i�n�g� �s�c�a�l�i�n�g� 

�t�e�c�h�n�i�q�u�e�s� �t�h�a�t� �f�i�t� �w�i�t�h�i�n� �t�h�e� �c�o�n�c�e�p�t�u�a�l� �f�r�a�m�e�w�o�r�k� �o�f� �t�h�e� �P�A�T�T�-� 

�B�o�t�s�w�a�n�a� �s�t�u�d�y�.� 

�T�h�e� �P�A�T�T� �I�n�s�t�r�u�m�e�n�t� 

�T�h�i�s� �s�e�c�t�i�o�n� �p�r�o�v�i�d�e�s� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �P�A�T�T�,� 

�d�e�s�c�r�i�b�e�s� �t�h�e� �P�A�T�T� �i�n�s�t�r�u�m�e�n�t�,� �a�n�d� �p�r�o�v�i�d�e�s� �a� �r�a�t�i�o�n�a�l�e� �f�o�r� �t�h�e� 

�u�t�i�l�i�z�a�t�i�o�n� �o�f� �L�i�k�e�r�t� �a�n�d� �G�u�t�t�m�a�n� �s�c�a�l�i�n�g� �t�e�c�h�n�i�q�u�e�s�.� �I�t� �a�l�s�o� �p�r�o�v�i�d�e�s� 
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�a� �l�i�s�t� �o�f� �g�u�i�d�e�l�i�n�e�s� �f�o�r� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �a� �v�a�l�i�d� �a�n�d� �r�e�l�i�a�b�l�e� 

�q�u�e�s�t�i�o�n�n�a�i�r�e�.� 
�T�h�e� �d�e�v�e�l�o�p�m�e�n�t�a�l� �p�h�a�s�e� �o�f� �P�A�T�T� �r�e�s�e�a�r�c�h� �b�e�g�a�n� �i�n� �t�h�e� 

�N�e�t�h�e�r�l�a�n�d�s� �a�s� �e�a�r�l�y� �a�s� �1�9�8�5� �w�i�t�h� �i�n�v�e�s�t�i�g�a�t�i�o�n�s� �i�n�t�o� �t�h�e� �d�i�f�f�e�r�e�n�c�e�s� 

�i�n� �a�t�t�i�t�u�d�e�s� �b�e�t�w�e�e�n� �b�o�y�s� �a�n�d� �g�i�r�l�s� �t�o�w�a�r�d� �p�h�y�s�i�c�s� �a�n�d� �t�e�c�h�n�o�l�o�g�y�.� 

�T�h�e� �i�n�t�e�r�n�a�t�i�o�n�a�l� �i�n�t�e�r�e�s�t� �t�h�a�t� �e�m�e�r�g�e�d� �l�e�d� �t�o� �t�h�e� �s�e�a�r�c�h� �f�o�r� �a� �v�a�l�i�d� 

�a�n�d� �r�e�l�i�a�b�l�e� �t�e�c�h�n�i�q�u�e� �t�o� �m�e�a�s�u�r�e� �c�r�o�s�s�-�c�u�l�t�u�r�a�l� �d�i�f�f�e�r�e�n�c�e�s� �i�n� 

�a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�e�c�h�n�o�l�o�g�y� �a�m�o�n�g� �p�u�p�i�l�s� �i�n� �o�t�h�e�r� �n�a�t�i�o�n�s�.� �(�R�a�a�t�,� �d�e� 

�V�r�i�e�s�,� �1�9�8�6�)� 

�A� �n�u�m�b�e�r� �o�f� �r�e�a�s�o�n�s� �w�h�y� �t�h�i�s� �t�y�p�e� �o�f� �r�e�s�e�a�r�c�h� �w�a�s� �n�e�e�d�e�d� 

�h�a�v�e� �b�e�e�n� �w�e�l�l� �d�o�c�u�m�e�n�t�e�d� �i�n� �t�h�e� �e�a�r�l�y� �l�i�t�e�r�a�t�u�r�e� �o�n� �P�A�T�T ��s� 

�f�o�u�n�d�a�t�i�o�n�.� �M�o�t�t�i�e�r� �(�1�9�8�6�)� �r�e�p�o�r�t�e�d� �t�h�a�t� �t�h�e� �p�r�o�j�e�c�t� �g�r�e�w� �o�u�t� �o�f� �t�h�e� 

�f�o�l�l�o�w�i�n�g� �n�e�e�d� �t�o�:� 

�e� �r�e�s�p�o�n�d� �t�o� �t�h�e� �i�n�t�e�r�n�a�t�i�o�n�a�l� �i�n�t�e�r�e�s�t� �f�o�r� �t�h�i�s� �s�u�b�j�e�c�t�;� 

�¢� �h�e�l�p� �r�e�s�e�a�r�c�h�e�r�s� �i�n� �t�h�e�i�r� �o�w�n� �c�o�u�n�t�r�y�'�s� �s�h�o�w� �t�h�e� �i�m�p�o�r�t�a�n�c�e� 

�o�f� �P�A�T�T� �r�e�s�e�a�r�c�h�;� 

�¢� �c�o�m�p�a�r�e� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �c�o�n�c�e�p�t� �o�f� �a�n�d� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� 

�t�e�c�h�n�o�l�o�g�y�;� 

�e� �u�n�d�e�r�s�t�a�n�d� �p�e�o�p�l�e�s �� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�e�c�h�n�o�l�o�g�y�;� 

�¢� �c�o�n�f�r�o�n�t� �o�t�h�e�r�s�;� �e�.�g�.�,� �e�x�p�e�r�t�s� �w�i�t�h� �p�u�p�i�l�s�'� �v�i�e�w�s� �o�f� �t�e�c�h�n�o�l�o�g�y�;� 

�*� �m�o�t�i�v�a�t�e� �l�e�a�r�n�i�n�g� �a�m�o�n�g� �p�u�p�i�l�s� �i�n� �s�c�i�e�n�c�e�,� �m�a�t�h�,� �a�n�d� 

�t�e�c�h�n�o�l�o�g�y�;� 

�*� �c�o�n�t�r�i�b�u�t�e� �t�o� �c�u�r�r�i�c�u�l�u�m� �d�e�v�e�l�o�p�m�e�n�t�;� 

�*� �s�e�n�s�i�t�i�z�e� �p�e�o�p�l�e� �i�n� �d�e�v�e�l�o�p�e�d� �c�o�u�n�t�r�i�e�s� �t�o� �t�h�e� �i�m�p�l�i�c�a�t�i�o�n�s� �o�f� 

�t�h�i�s� �t�y�p�e� �o�f� �r�e�s�e�a�r�c�h� �i�n� �t�h�e� �d�e�v�e�l�o�p�i�n�g� �w�o�r�l�d�;� 

�T�h�e� �a�i�m� �w�a�s� �t�o� �i�n�i�t�i�a�l�l�y� �d�e�v�i�s�e� �a�n� �a�t�t�i�t�u�d�e�-�m�e�a�s�u�r�e�m�e�n�t� 

�i�n�s�t�r�u�m�e�n�t� �w�h�i�c�h� �c�o�u�l�d� �b�e� �u�s�e�d� �i�n�t�e�r�n�a�t�i�o�n�a�l�l�y�.� �S�e�v�e�r�a�l� �c�o�u�n�t�r�i�e�s� 

�r�e�a�c�t�e�d� �p�o�s�i�t�i�v�e�l�y� �t�o�w�a�r�d� �a� �p�r�o�p�o�s�a�l� �t�o� �i�n�i�t�i�a�t�e� �a� �s�e�r�i�e�s� �o�f� �p�i�l�o�t� 

�s�t�u�d�i�e�s� �(�A�u�s�t�r�a�l�i�a�,� �B�e�l�g�i�u�m�,� �C�a�n�a�d�a�,� �F�r�a�n�c�e�,� �H�u�n�g�a�r�y�,� �K�e�n�y�a�,� �N�i�g�e�r�i�a�,� 

�P�o�l�a�n�d�,� �S�w�e�d�e�n�,� �U�n�i�t�e�d� �K�i�n�g�d�o�m� �a�n�d� �U�n�i�t�e�d� �S�t�a�t�e�s�)�.� �I�n� �e�a�c�h� �c�a�s�e�,� �t�h�e� 

�p�r�o�j�e�c�t� �a�d�d�r�e�s�s�e�d� �t�h�e� �m�a�i�n� �r�e�s�e�a�r�c�h� �q�u�e�s�t�i�o�n�:� �W�h�a�t� �i�s� �t�h�e� �c�o�n�c�e�p�t� �o�f� 

�t�e�c�h�n�o�l�o�g�y� �t�h�a�t� �p�u�p�i�l�s� �i�n� �s�e�c�o�n�d�a�r�y� �g�e�n�e�r�a�l� �e�d�u�c�a�t�i�o�n� �h�a�v�e� �a�n�d� �w�h�a�t� 

�i�s� �t�h�e�i�r� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �i�t�?� �(�R�a�a�t�,� �d�e� �V�r�i�e�s�,� �e�t�.� �a�l�.�,� �1�9�8�6�)� 
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�S�u�c�h� �a� �p�r�o�j�e�c�t� �r�e�q�u�i�r�e�s� �a�n� �o�p�e�r�a�t�i�o�n�a�l� �m�e�t�h�o�d�o�l�o�g�y� �t�h�a�t� �c�a�n� 

�r�e�f�l�e�c�t� �n�o�t� �o�n�l�y� �p�u�p�i�l�s�'� �c�o�n�c�e�p�t�s� �o�f� �t�e�c�h�n�o�l�o�g�y�,� �b�u�t� �a�l�s�o� �t�h�e�i�r� �a�t�t�i�t�u�d�e� 

�(�a�f�f�e�c�t� �a�n�d� �c�o�n�a�t�i�o�n�)� �t�o�w�a�r�d� �i�t�.� �T�h�e� �i�n�s�t�r�u�m�e�n�t� �u�s�e�d� �m�u�s�t� �a�l�s�o� 

�p�r�o�v�i�d�e� �r�e�l�i�a�b�l�e� �a�n�d� �v�a�l�i�d� �r�e�s�u�l�t�s�.� �T�h�u�s�,� �d�e� �K�l�e�r�k� �W�o�l�t�e�r�s� �w�r�o�t�e� 

�"�A�c�c�o�r�d�i�n�g� �t�o� �Z�i�m�b�a�r�d�o�,� �e�t�.� �a�l�.�,� �(�1�9�7�0�)� �t�h�e� �e�f�f�e�c�t�i�v�e� �c�o�m�p�o�n�e�n�t� �c�a�n� �b�e� 

�m�e�a�s�u�r�e�d� �b�y� �m�e�a�n�s� �o�f� �p�h�y�s�i�o�l�o�g�i�c�a�l� �r�e�s�p�o�n�s�e�s� �o�r� �v�e�r�b�a�l� �s�t�a�t�e�m�e�n�t�s� 

�o�f� �l�i�k�e� �a�n�d� �d�i�s�l�i�k�e�,� �w�h�i�l�e� �t�h�e� �c�o�g�n�i�t�i�v�e� �c�o�m�p�o�n�e�n�t� �s�h�o�u�l�d� �b�e� 

�m�e�a�s�u�r�e�d� �b�y� �s�e�l�f�-�r�a�t�i�n�g�s� �o�f� �b�e�l�i�e�f� �o�r� �d�i�s�b�e�l�i�e�f� �o�r� �b�y� �t�h�e� �a�m�o�u�n�t� �o�f� 

�k�n�o�w�l�e�d�g�e� �w�h�i�c�h� �a� �p�e�r�s�o�n� �h�a�s� �a�b�o�u�t� �s�o�m�e� �t�o�p�i�c�"� �(�d�e� �K�l�e�r�k� �W�o�l�t�e�r�s�,� 

�1�9�8�9�,� �p�.� �2�3�)�.� 

�T�h�e� �m�o�d�e�l� �d�e�v�i�s�e�d� �b�y� �t�h�e� �P�A�T�T� �R�e�s�e�a�r�c�h� �G�r�o�u�p� �(�R�a�a�t�,� �d�e� 

�V�r�i�e�s�,� �d�e� �K�l�e�r�k� �W�o�l�t�e�r�s�,� �1�9�8�6�)� �t�o� �c�o�n�d�u�c�t� �t�h�e� �i�n�t�e�r�n�a�t�i�o�n�a�l� �p�r�o�j�e�c�t� 

�c�o�m�b�i�n�e�d� �t�h�e� �u�t�i�l�i�t�y� �o�f� �L�i�k�e�r�t� �a�n�d� �G�u�t�t�m�a�n� �s�c�a�l�e�s� �i�n� �t�h�e� 

�m�e�t�h�o�d�o�l�o�g�y�.� �I�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �t�h�e�i�r� �c�o�n�c�e�p�t�u�a�l� �f�r�a�m�e�w�o�r�k�,� �a� 

�L�i�k�e�r�t� �s�c�a�l�e� �i�s� �f�u�n�d�a�m�e�n�t�a�l�l�y� �i�n�c�o�r�p�o�r�a�t�e�d� �w�i�t�h�i�n� �t�h�e� �i�n�s�t�r�u�m�e�n�t� �t�o� 

�m�e�a�s�u�r�e� �a�f�f�e�c�t� �a�n�d� �c�o�n�a�t�i�o�n�.� �A� �G�u�t�t�m�a�n� �v�e�r�s�i�o�n� �o�f� �s�c�a�l�i�n�g� �i�s� �u�s�e�d� �i�n� 

�c�o�n�n�e�c�t�i�o�n� �w�i�t�h� �a� �s�i�n�g�l�e� �o�p�e�n�-�e�n�d�e�d� �q�u�e�s�t�i�o�n� �(�W�h�a�t� �d�o� �y�o�u� �t�h�i�n�k� 

�t�e�c�h�n�o�l�o�g�y� �i�s�?�)� �t�o� �m�e�a�s�u�r�e� �t�h�e� �p�u�p�i�l�s �� �c�o�n�c�e�p�t� �o�f� �t�e�c�h�n�o�l�o�g�y� �(�d�e� 

�K�l�e�r�k� �W�o�l�t�e�r�s�,� �1�9�8�9�)�.� �T�h�e�s�e� �G�u�t�t�m�a�n� �a�n�d� �L�i�k�e�r�t� �t�e�c�h�n�i�q�u�e�s�,� 

�c�o�m�b�i�n�e�d� �w�i�t�h� �a�n� �e�s�s�a�y� �q�u�e�s�t�i�o�n� �f�o�r�m�e�d� �t�h�e� �b�a�s�i�c� �m�o�d�e�l� �o�f� 

�i�n�s�t�r�u�m�e�n�t�a�t�i�o�n�.� �I�n� �p�r�a�c�t�i�c�e�,� �p�u�p�i�l�s �� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�e�c�h�n�o�l�o�g�y� �a�n�d� 

�t�h�e�i�r� �c�o�n�c�e�p�t� �o�f� �i�t� �a�r�e� �t�y�p�i�c�a�l�l�y� �a�n�a�l�y�z�e�d� �i�n� �r�e�l�a�t�i�o�n� �t�o� �i�n�d�e�p�e�n�d�e�n�t� 
�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �s�u�c�h� �a�s� �m�o�t�h�e�r�s �� �a�n�d� �f�a�t�h�e�r�s�'� �o�c�c�u�p�a�t�i�o�n�,� �a�g�e� �a�n�d� 

�g�e�n�d�e�r� �(�R�a�a�t�,� �d�e� �V�r�i�e�s�,� �e�t�.� �a�l�.�,� �1�9�8�6�)�.� 

�T�h�e� �A�f�f�e�c�t�i�v�e�/�B�e�h�a�v�i�o�r� �(�A�/�B�)� �e�l�e�m�e�n�t� �o�f� �t�h�e� �P�A�T�T� �i�n�s�t�r�u�m�e�n�t� 

�i�s� �m�a�d�e� �u�p� �o�f� �s�i�x� �L�i�k�e�r�t� �s�u�b�-�s�c�a�l�e�s�:� �i�n�t�e�r�e�s�t� �i�n� �t�e�c�h�n�o�l�o�g�y� �(�I�n�t�e�r�e�s�t�)�,� 

�t�e�c�h�n�o�l�o�g�y� �a�s� �a�n� �a�c�t�i�v�i�t�y� �f�o�r� �b�o�t�h� �g�i�r�l�s� �a�n�d� �b�o�y�s� �(�R�o�l�e� �P�a�t�t�e�r�n�,� 

�G�e�n�d�e�r�)�,� �c�o�n�s�e�q�u�e�n�c�e�s� �o�f� �t�e�c�h�n�o�l�o�g�y� �i�n� �s�o�c�i�e�t�y� �(�C�o�n�s�e�q�u�e�n�c�e�s�)�,� 

�p�e�r�c�e�p�t�i�o�n� �o�f� �t�h�e� �d�i�f�f�i�c�u�l�t�y� �o�f� �t�e�c�h�n�o�l�o�g�y� �(�D�i�f�f�i�c�u�l�t�)�,� �t�e�c�h�n�o�l�o�g�y� �i�n� �t�h�e� 

�s�c�h�o�o�l� �c�u�r�r�i�c�u�l�u�m� �(�S�c�h�o�o�l�,� �C�u�r�r�i�c�u�l�u�m�)�,� �a�n�d� �i�d�e�a�s� �a�b�o�u�t� �t�e�c�h�n�o�l�o�g�i�c�a�l� 

�c�a�r�e�e�r�s� �(�C�a�r�e�e�r�s�)�.� �I�n� �t�h�e� �1�9�8�8� �v�e�r�s�i�o�n� �o�f� �t�h�e� �P�A�T�T� �i�n�s�t�r�u�m�e�n�t�,� �6�0� 

�i�t�e�m�s� �t�o�t�a�l� �t�h�e�s�e� �s�i�x� �s�c�a�l�e�s� �(�d�e� �V�r�i�e�s� �e�t�.� �a�l�.�,� �1�9�8�8�)�.� �F�r�o�m� �s�t�u�d�i�e�s�,� 

�M�o�o�r�e� �(�1�9�8�7�)� �s�h�o�w�e�d� �t�h�a�t� �t�h�e� �s�t�r�o�n�g�e�s�t� �c�o�r�r�e�l�a�t�i�o�n�s� �w�e�r�e� �f�o�u�n�d� 
�b�e�t�w�e�e�n� �i�n�t�e�r�e�s�t�,� �s�c�h�o�o�l� �a�n�d� �c�a�r�e�e�r�.� �T�h�e� �r�e�l�a�t�i�o�n�s�h�i�p�s� �o�f� �t�h�e� �s�c�a�l�e�s �� 
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�c�o�n�s�e�q�u�e�n�c�e�s� �a�n�d� �d�i�f�f�i�c�u�l�t�y� �w�i�t�h� �o�t�h�e�r� �s�c�a�l�e�s� �w�e�r�e� �w�e�a�k�,� �b�u�t� 
�p�o�s�i�t�i�v�e�.� �T�h�e� �s�c�a�l�e� �g�e�n�d�e�r� �w�a�s� �f�o�u�n�d� �t�o� �c�o�r�r�e�l�a�t�e� �n�e�g�a�t�i�v�e�l�y� �(�M�o�o�r�e�,� 

�1�9�8�7�)�.� 
�T�h�e� �c�o�n�c�e�p�t� �m�e�a�s�u�r�e�m�e�n�t� �e�l�e�m�e�n�t� �i�n� �t�h�e� �P�A�T�T� �i�n�s�t�r�u�m�e�n�t� 

�d�e�a�l�s� �w�i�t�h� �f�o�u�r� �c�o�n�c�e�p�t� �s�c�a�l�e�s� �a�n�d� �a�n� �e�s�s�a�y� �a�s�s�i�g�n�m�e�n�t�.� �F�i�r�s�t�,� �t�h�e� 

�d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� �c�o�n�c�e�p�t� �s�c�a�l�e�s� �w�a�s� �b�a�s�e�d� �o�n� �a�n� �a� �p�r�i�o�r�i� 

�d�e�t�e�r�m�i�n�e�d� �g�r�o�u�p� �o�f� �q�u�e�s�t�i�o�n�s� �t�h�a�t� �o�p�e�r�a�t�i�o�n�a�l�i�z�e� �a� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� 
�t�e�c�h�n�o�l�o�g�y�.� �A�m�o�n�g� �t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �n�o�t�e�d� �t�h�e�r�e� �a�r�e� �f�i�v�e�:� 

�t�e�c�h�n�o�l�o�g�y� �i�s� �d�i�r�e�c�t�e�d� �a�n�d� �c�o�n�t�r�o�l�l�e�d� �b�y� �m�a�n� �a�n�d� �i�n�t�e�r�v�e�n�e�s� �i�n� �a�l�l� 

�p�a�r�t�s� �o�f� �s�o�c�i�e�t�y� �(�S�o�c�i�e�t�y�)�;� �t�h�e� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�e�c�h�n�o�l�o�g�y� �a�n�d� �t�h�e� 

�n�a�t�u�r�a�l� �s�c�i�e�n�c�e�s� �a�n�d� �t�h�e�i�r� �m�u�t�u�a�l� �i�n�f�l�u�e�n�c�e� �(�S�c�i�e�n�c�e�)�;� �d�e�s�i�g�n�i�n�g�,� 

�w�h�i�c�h� �i�s� �c�r�e�a�t�i�v�e� �a�n�d� �p�r�a�c�t�i�c�a�l� �s�k�i�l�l�s� �a�r�e� �p�a�r�t� �o�f� �t�e�c�h�n�o�l�o�g�y� �(�S�k�i�l�l�s�)�;� 

�a�n�d� �t�h�e�r�e� �a�r�e� �t�h�r�e�e� �d�i�m�e�n�s�i�o�n�s� �o�r� �p�i�l�l�a�r�s� �i�n� �t�e�c�h�n�o�l�o�g�y�:� �m�a�t�t�e�r�,� 

�e�n�e�r�g�y�,� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n� �(�P�i�l�l�a�r�s�)�.� �T�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� 

�t�e�c�h�n�o�l�o�g�y� �a�n�d� �h�u�m�a�n�s� �i�s� �t�h�e� �f�i�f�t�h� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�.� �T�h�i�s� �1�s� �c�o�m�b�i�n�e�d� 

�w�i�t�h� �S�o�c�i�e�t�y� �(�d�e� �K�l�e�r�k� �W�o�l�t�e�r�s�,� �e�t�.� �a�l�.�,� �1�9�8�9�)�.� �E�a�c�h� �o�f� �t�h�e� �f�o�u�r� �s�c�a�l�e�s� 

�w�e�r�e� �o�r�i�g�i�n�a�l�l�y� �c�o�n�s�t�r�u�c�t�e�d� �u�s�i�n�g� �a� �G�u�t�t�m�a�n� �d�e�s�i�g�n�.� 

�I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�,� �p�u�p�i�l�s� �w�r�i�t�e� �a�n� �e�s�s�a�y� �o�n� �w�h�a�t� 

�t�h�e�y� �t�h�i�n�k� �a�b�o�u�t� �t�e�c�h�n�o�l�o�g�y�.� �T�h�e� �e�s�s�a�y�s� �a�r�e� �l�a�t�e�r� �r�e�a�d� �a�n�d� �c�o�m�p�a�r�e�d� 

�w�i�t�h� �r�e�s�p�o�n�s�e�s� �i�n� �o�t�h�e�r� �s�c�a�l�e�s� �b�o�t�h� �f�o�r� �v�a�l�i�d�a�t�i�o�n� �o�f� �t�h�e� �i�n�s�t�r�u�m�e�n�t� 

�a�n�d� �f�o�r� �f�i�n�d�i�n�g� �a�d�d�i�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n� �n�o�t� �a�p�p�e�a�r�i�n�g� �i�n� �o�t�h�e�r� �s�e�c�t�i�o�n�s� 

�o�f� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� �T�h�e� �A�/�B� �,� �c�o�n�c�e�p�t�,� �a�n�d� �e�s�s�a�y� �e�l�e�m�e�n�t�s� �f�o�r�m� �t�h�e� 
�b�a�s�i�s� �o�f� �t�h�e� �m�o�d�e�l� �u�s�e�d� �i�n� �P�A�T�T� �r�e�s�e�a�r�c�h�.� 

�T�h�e� �r�a�t�i�o�n�a�l�e� �f�o�r� �s�e�l�e�c�t�i�n�g� �t�h�e� �L�i�k�e�r�t� �m�e�t�h�o�d� �t�o� �m�e�a�s�u�r�e� �a�f�f�e�c�t� 

�a�n�d� �c�o�n�a�t�i�o�n� �w�a�s� �w�e�i�g�h�e�d� �h�e�a�v�i�l�y� �u�p�o�n� �i�t�s� �r�e�l�i�a�b�i�l�i�t�y� �f�a�c�t�o�r�.� �Y�i�e�l�d�i�n�g� 

�h�i�g�h�e�r� �r�e�l�i�a�b�i�l�i�t�y� �w�i�t�h� �f�e�w�e�r� �i�t�e�m�s� �i�s� �a�n� �o�b�v�i�o�u�s� �b�e�n�e�f�i�t�.� �A�d�d�i�t�i�o�n�a�l�l�y� 

�t�h�e� �P�A�T�T� �l�i�t�e�r�a�t�u�r�e� �s�u�p�p�o�r�t�e�d� �t�h�e� �n�o�t�i�o�n� �t�h�a�t� �L�i�k�e�r�t� �s�c�a�l�e�s� �a�r�e� �m�o�r�e� 

�e�a�s�i�l�y� �c�o�n�s�t�r�u�c�t�e�d� �t�h�a�n� �t�h�o�s�e� �o�f� �t�h�e� �T�h�u�r�s�t�o�n�e� �m�e�t�h�o�d� �(�d�e� �K�l�e�r�k� 

�W�o�l�t�e�r�s�,� �1�9�8�9�)�.� �W�h�i�l�e� �s�o�m�e� �r�e�s�e�a�r�c�h�e�r�s� �(�F�i�s�h�b�e�i�n�,� �1�9�6�7�)� �a�r�g�u�a�b�l�y� 

�q�u�e�s�t�i�o�n� �t�h�i�s� �p�o�i�n�t�,� �i�t� �i�s� �n�o�t� �a�n� �i�s�s�u�e� �t�h�a�t� �i�s� �l�i�k�e�l�y� �t�o� �a�l�t�e�r� �t�h�e� �r�e�s�u�l�t�s� 

�s�o� �l�o�n�g� �a�s� �c�a�r�e�f�u�l� �s�t�e�p�s� �a�r�e� �t�a�k�e�n� �t�o� �e�l�i�m�i�n�a�t�e� �d�e�f�e�c�t�i�v�e� �i�t�e�m�s�.� 

�T�h�e� �r�a�t�i�o�n�a�l� �f�o�r� �e�m�p�l�o�y�i�n�g� �G�u�t�t�m�a�n�'�s� �m�e�t�h�o�d� �t�o� �m�e�a�s�u�r�e� �t�h�e� 

�c�o�g�n�i�t�i�v�e� �c�o�m�p�o�n�e�n�t� �a�p�p�e�a�r�e�d� �t�o� �a�l�s�o� �b�e� �l�a�r�g�e�l�y� �b�a�s�e�d� �o�n� �i�t�s� 

�i�n�h�e�r�e�n�t� �a�b�i�l�i�t�y� �t�o� �a�s�c�e�r�t�a�i�n� �r�e�l�i�a�b�i�l�i�t�y� �a�n�d� �v�a�l�i�d�i�t�y�.� �I�n� �p�r�i�n�c�i�p�l�e�,� �t�h�e� 
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�v�a�l�u�e� �o�f� �t�h�i�s� �t�e�c�h�n�i�q�u�e� �c�a�n� �r�e�a�d�i�l�y� �b�e� �j�u�d�g�e�d� �b�y� �r�e�s�e�a�r�c�h�e�r�s� �w�i�t�h� 

�r�e�s�p�e�c�t� �t�o� �i�t�s� �r�e�p�r�o�d�u�c�t�i�o�n� �c�o�e�f�f�i�c�i�e�n�t� �(�M�o�k�k�e�n�,� �1�9�7�0�)�.� �T�h�u�s�,� �t�h�e� �s�e�l�f�-� 

�r�a�t�i�n�g� �s�c�a�l�e� �i�n�c�o�r�p�o�r�a�t�e�d� �i�n� �t�h�e� �m�e�a�s�u�r�e�m�e�n�t� �i�n�s�t�r�u�m�e�n�t� �i�s� �d�e�v�i�s�e�d� 

�t�o� �a�c�t� �w�i�t�h� �t�h�e� �o�p�e�n�-�e�n�d�e�d� �q�u�e�s�t�i�o�n� �m�e�t�h�o�d� �t�o� �r�e�f�l�e�c�t� �t�h�e� �a�m�o�u�n�t� �o�f� 

�k�n�o�w�l�e�d�g�e� �o�r� �c�o�n�c�e�p�t� �o�f� �t�e�c�h�n�o�l�o�g�y� �a�m�o�n�g� �p�u�p�i�l�s�.� 

�T�h�e� �l�i�t�e�r�a�t�u�r�e� �s�t�a�t�e�s� �h�o�w� �t�h�e� �L�i�k�e�r�t� �s�c�a�l�e�s� �a�n�d� �a�t�t�i�t�u�d�e� �s�c�a�l�e�s� 

�w�e�r�e� �f�o�r�m�u�l�a�t�e�d�.� �G�a�r�d�n�e�r�'�s� �(�1�9�7�5�)� �c�o�n�c�l�u�s�i�o�n� �p�r�e�s�e�n�t�e�d� �a� �r�a�t�i�o�n�a�l�e� 

�f�o�r� �f�o�l�l�o�w�i�n�g� �a� �s�e�t� �o�f� �g�u�i�d�e�l�i�n�e�s� �a�s� �t�h�e� �m�e�t�h�o�d�o�l�o�g�i�c�a�l� �c�h�o�i�c�e� �f�o�r� 

�c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �t�h�a�t� �w�o�u�l�d� �p�r�o�v�e� �v�a�l�i�d� �a�n�d� �r�e�l�i�a�b�l�e�.� �A� 

�l�i�s�t� �o�f� �t�h�e�s�e� �g�u�i�d�e�l�i�n�e�s� �a�p�p�e�a�r�s� �b�e�l�o�w�:� 

�¢� �T�h�e� �s�p�e�c�i�f�i�c�a�t�i�o�n� �s�h�o�u�l�d� �a�v�o�i�d� �c�o�n�f�u�s�i�o�n� �b�e�t�w�e�e�n� �d�i�f�f�e�r�e�n�t� 

�t�h�e�o�r�e�t�i�c�a�l� �c�o�n�s�t�r�u�c�t�s�.� �I�f� �m�o�r�e� �t�h�a�n� �o�n�e� �c�o�n�s�t�r�u�c�t� �i�s� �t�o� �b�e� 

�i�n�c�l�u�d�e�d� �i�n� �a� �s�i�n�g�l�e� �i�n�s�t�r�u�m�e�n�t�,� �e�a�c�h� �s�h�o�u�l�d� �b�e� �i�d�e�n�t�i�f�i�e�d� 

�a�n�d� �s�e�p�a�r�a�t�e�l�y� �s�c�o�r�e�d�;� 

�¢� �T�h�e�r�e� �s�h�o�u�l�d� �b�e� �e�l�i�m�i�n�a�t�i�o�n� �o�f� �d�e�f�e�c�t�i�v�e� �i�t�e�m�s� �s�u�c�h� �a�s� �t�h�o�s�e� 

�t�h�a�t� �c�o�m�b�i�n�e� �t�w�o� �o�r� �m�o�r�e� �d�i�f�f�e�r�e�n�t� �p�e�r�c�e�p�t�i�o�n�s�;� 

�t�h�e�r�e� �s�h�o�u�l�d� �b�e� �s�o�m�e� �m�e�a�n�s� �o�f� �f�i�l�t�e�r�i�n�g� �o�u�t� �i�n�f�l�u�e�n�c�e�s� �o�f� 

�r�e�s�p�o�n�d�e�n�t� �k�n�o�w�l�e�d�g�e� �(�o�f� �t�e�c�h�n�o�l�o�g�y�)� �f�r�o�m� �a�t�t�i�t�u�d�e�s� 

�t�o�w�a�r�d�s� �i�t�;� 

�e� �r�e�f�i�n�e�m�e�n�t� �o�f� �t�h�e� �i�n�s�t�r�u�m�e�n�t� �s�h�o�u�l�d� �b�e� �d�i�r�e�c�t�e�d� �t�o�w�a�r�d� 
�o�b�t�a�i�n�i�n�g� �r�e�a�s�o�n�a�b�l�e� �i�n�t�e�r�n�a�l� �c�o�n�s�i�s�t�e�n�c�y�;� 

�e� �i�n�s�t�r�u�m�e�n�t� �s�t�a�b�i�l�i�t�y� �s�h�o�u�l�d� �b�e� �e�s�t�a�b�l�i�s�h�e�d� �t�h�r�o�u�g�h� �a� �t�e�s�t�-� 
�r�e�t�e�s�t� �t�e�c�h�n�i�q�u�e�;� 

�e� �f�a�c�t�o�r� �a�n�a�l�y�s�i�s� �s�h�o�u�l�d� �b�e� �u�s�e�d� �t�o� �v�a�l�i�d�a�t�e� �t�h�e� �s�c�a�l�e�s�.� 

�P�r�e�v�i�o�u�s� �P�A�T�T� �R�e�s�e�a�r�c�h� 

�C�h�a�p�t�e�r� �1�,� �a�s� �w�e�l�l� �a�s� �p�r�e�v�i�o�u�s� �s�e�c�t�i�o�n�s� �o�f� �t�h�i�s� �l�i�t�e�r�a�t�u�r�e� �r�e�v�i�e�w�,� 

�h�a�s� �e�m�p�h�a�s�i�z�e�d� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �P�A�T�T� �r�e�s�e�a�r�c�h� �i�n� �e�d�u�c�a�t�i�o�n�;� �i�n� �t�h�e� 

�s�t�u�d�y� �o�f� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�e�c�h�n�o�l�o�g�y�;� �a�n�d� �i�n� �t�h�e� �c�o�n�t�e�x�t� �o�f� �t�h�e� 

�n�a�t�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �e�m�e�r�g�i�n�g� �c�o�u�n�t�r�i�e�s� �s�u�c�h� �a�s� �B�o�t�s�w�a�n�a�.� �T�h�e�s�e� 

�e�l�e�m�e�n�t�s� �h�a�v�e� �t�o�d�a�y� �r�e�m�a�i�n�e�d� �t�h�e� �d�r�i�v�i�n�g� �f�o�r�c�e� �t�h�a�t� �h�a�s� �c�a�r�r�i�e�d� 

�P�A�T�T� �r�e�s�e�a�r�c�h� �t�o� �n�e�a�r�l�y� �e�v�e�r�y� �c�o�n�t�i�n�e�n�t� �o�n� �e�a�r�t�h�.� �T�h�e� �g�l�o�b�a�l� �i�n�t�e�r�e�s�t� 
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�t�h�a�t� �c�o�n�t�i�n�u�e�s� �t�o� �m�o�t�i�v�a�t�e� �c�o�m�m�i�t�m�e�n�t� �i�n� �P�A�T�T� �r�e�s�e�a�r�c�h� �i�s� �e�v�i�d�e�n�c�e� 
�t�h�a�t� �s�e�r�v�e�s� �a�s� �j�u�s�t�i�f�i�c�a�t�i�o�n� �f�o�r� �o�u�r� �n�e�e�d� �t�o� �b�e�t�t�e�r� �u�n�d�e�r�s�t�a�n�d� �t�h�e� 

�a�t�t�i�t�u�d�e�s� �a�n�d� �b�e�l�i�e�f�s� �o�f� �y�o�u�n�g� �p�e�o�p�l�e� �t�o�w�a�r�d� �t�e�c�h�n�o�l�o�g�y�.� �T�h�i�s� �s�e�c�t�i�o�n� 

�p�r�e�s�e�n�t�s� �a�n� �o�v�e�r�v�i�e�w� �o�f� �t�h�e� �P�A�T�T� �p�r�o�j�e�c�t� �a�s� �i�t� �d�e�v�e�l�o�p�e�d� �f�r�o�m� �t�h�e� 

�e�a�r�l�y� �s�t�a�g�e�s� �i�n� �1�9�8�5� �t�o� �t�h�e� �i�n�t�e�r�n�a�t�i�o�n�a�l� �s�t�a�t�u�s� �i�t� �n�o�w� �r�e�c�e�i�v�e�s�.� 

�D�u�r�i�n�g� �t�h�e� �p�e�r�i�o�d� �b�e�t�w�e�e�n� �1�9�8�5� �a�n�d� �1�9�8�7� �t�h�e� �P�A�T�T� �a�t�t�i�t�u�d�e� 

�s�t�u�d�y� �e�m�e�r�g�e�d� �f�r�o�m� �t�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �P�h�y�s�i�c�s� �E�d�u�c�a�t�i�o�n� �a�t� �t�h�e� 

�F�a�c�u�l�t�y� �o�f� �T�e�c�h�n�i�c�a�l� �P�h�y�s�i�c�s� �o�f� �t�h�e� �E�i�n�d�h�o�v�e�n� �U�n�i�v�e�r�s�i�t�y� �o�f� 

�T�e�c�h�n�o�l�o�g�y�.� �T�h�e� �p�r�o�j�e�c�t� �w�a�s� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �t�w�o� �m�e�m�b�e�r�s� �o�f� �t�h�e� 

�d�e�p�a�r�t�m�e�n�t�,� �D�r�.� �J�.� �H�.� �R�a�a�t� �a�n�d� �D�r�.� �M�.� �J�.� �d�e� �V�r�i�e�s�.� �T�h�e� �a�i�m� �o�f� �t�h�e�i�r� 

�w�o�r�k� �w�a�s� �f�o�c�u�s�e�d� �o�n� �d�e�v�e�l�o�p�i�n�g� �c�o�n�t�e�n�t� �m�a�t�e�r�i�a�l� �f�o�r� �s�e�c�o�n�d�a�r�y� �l�e�v�e�l� 

�p�h�y�s�i�c�s� �e�d�u�c�a�t�i�o�n� �c�o�u�r�s�e�w�o�r�k�.� �O�n�e� �a�s�p�e�c�t� �o�f� �t�h�e�i�r� �c�u�r�r�i�c�u�l�u�m� 

�p�r�o�p�o�s�a�l� �e�n�d�o�r�s�e�d� �i�n�t�e�g�r�a�t�i�n�g� �t�e�c�h�n�o�l�o�g�y�.� �T�o� �a�c�h�i�e�v�e� �t�h�i�s�,� �d�e� �V�r�i�e�s� 

�i�n�v�e�s�t�i�g�a�t�e�d� �t�h�e� �c�o�n�c�e�p�t� �a�n�d� �a�t�t�i�t�u�d�e�s� �o�f� �p�u�p�i�l�s� �w�h�o� �w�e�r�e� �n�o�t� 

�e�x�p�o�s�e�d� �t�o� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n�,� �a�n�d� �a�l�s�o� �t�h�e� �e�x�p�e�r�i�e�n�c�e�s� �o�f� �t�h�o�s�e� 

�w�i�t�h� �r�e�f�e�r�e�n�c�e� �t�o� �t�h�e� �c�o�u�r�s�e� �m�a�t�e�r�i�a�l� �(�d�e� �K�l�e�r�k� �W�o�l�t�e�r�s�,� �1�9�8�9�)�.� 

�T�h�e� �t�w�o� �r�e�s�e�a�r�c�h�e�r�s� �f�o�u�n�d� �t�h�a�t� �t�h�e� �i�m�p�l�i�c�a�t�i�o�n�s� �f�o�r� �a�t�t�i�t�u�d�e� 

�r�e�s�e�a�r�c�h� �i�n� �t�h�i�s� �a�r�e�a� �e�x�t�e�n�d�e�d� �w�i�d�e�l�y� �b�e�y�o�n�d� �c�u�r�r�i�c�u�l�u�m� 

�d�e�v�e�l�o�p�m�e�n�t�.� �T�h�e�i�r� �i�n�v�e�s�t�i�g�a�t�i�o�n� �s�h�o�w�e�d� �t�h�a�t� �p�u�p�i�l�s� �(�a�g�e� �1�3�)� �h�e�l�d� 

�v�a�g�u�e� �c�o�n�c�e�p�t�s� �o�f� �t�e�c�h�n�o�l�o�g�y�.� �I�t� �a�l�s�o� �s�h�o�w�e�d� �t�h�a�t� �g�i�r�l�s� �p�r�i�m�a�r�i�l�y� �h�a�d� 

�a� �n�e�g�a�t�i�v�e� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �t�e�c�h�n�o�l�o�g�y� �w�h�e�n� �c�o�m�p�a�r�e�d� �w�i�t�h� �b�o�y�s�.� �I�n� 

�a�d�d�i�t�i�o�n�,� �t�h�e� �i�n�v�e�s�t�i�g�a�t�i�o�n� �a�p�p�e�a�r�e�d� �t�o� �i�n�d�i�c�a�t�e� �t�h�a�t� �t�e�c�h�n�o�l�o�g�y� 

�e�d�u�c�a�t�i�o�n� �p�r�o�v�i�d�e�d� �p�u�p�i�l�s� �w�i�t�h� �a� �b�e�t�t�e�r� �c�o�n�c�e�p�t� �o�f� �t�e�c�h�n�o�l�o�g�y� �(�d�e� 

�V�r�i�e�s�,� �1�9�8�8�)�.� �J�u�d�g�e�d� �t�o� �e�x�h�i�b�i�t� �g�o�o�d� �s�t�a�t�i�s�t�i�c�a�l� �p�r�o�p�e�r�t�i�e�s�,� �t�h�e� �i�n�i�t�i�a�l� 

�a�t�t�i�t�u�d�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�a�s� �o�f�f�e�r�e�d� �a�t� �t�w�o� �i�n�t�e�r�n�a�t�i�o�n�a�l� �c�o�n�f�e�r�e�n�c�e�s� 

�(�1�9�8�5�)� �t�o� �b�e�g�i�n� �a�t�t�i�t�u�d�i�n�a�l� �r�e�s�e�a�r�c�h� �a�t� �a�n� �i�n�t�e�r�n�a�t�i�o�n�a�l� �l�e�v�e�l� �(�d�e� 

�K�l�e�r�k� �W�o�l�t�e�r�s�,� �1�9�8�9�)�.� 

�A�s� �n�o�t�e�d� �i�n� �t�h�e� �p�r�e�v�i�o�u�s� �s�e�c�t�i�o�n�,� �r�e�s�e�a�r�c�h�e�r�s� �f�r�o�m� �s�e�v�e�r�a�l� 

�c�o�u�n�t�r�i�e�s� �a�c�c�e�p�t�e�d� �t�h�e� �p�r�o�p�o�s�a�l� �t�o� �p�i�l�o�t�-�t�e�s�t� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� �T�h�e� 

�f�i�r�s�t� �P�A�T�T� �c�o�n�f�e�r�e�n�c�e� �w�a�s� �h�e�l�d� �i�n� �1�9�8�6� �a�n�d� �e�x�p�l�o�r�e�d� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� 

�o�f� �d�e�v�e�l�o�p�i�n�g� �a� �s�i�n�g�l�e� �i�n�t�e�r�n�a�t�i�o�n�a�l� �i�n�s�t�r�u�m�e�n�t� �w�i�t�h� �u�n�i�d�i�m�e�n�s�i�o�n�a�l� 

�s�c�a�l�e�s� �t�o� �m�e�a�s�u�r�e� �t�h�e� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �t�e�c�h�n�o�l�o�g�y�.� �T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� 

�p�h�y�s�i�c�s� �a�n�d� �t�e�c�h�n�o�l�o�g�y� �p�i�l�o�t�-�s�t�u�d�i�e�s� �l�a�i�d� �o�u�t� �a� �u�s�e�f�u�l� �f�r�a�m�e�w�o�r�k� �f�o�r� 
�t�h�e� �i�n�i�t�i�a�l� �d�i�s�c�u�s�s�i�o�n�.� �T�h�e� �E�n�g�l�i�s�h� �v�e�r�s�i�o�n� �o�f� �t�h�e� �t�e�s�t� �i�n�s�t�r�u�m�e�n�t� �w�a�s� 
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�c�o�n�f�i�r�m�e�d� �v�a�l�i�d� �a�n�d� �r�e�l�i�a�b�l�e� �b�y� �t�h�e� �e�m�p�i�r�i�c�a�l� �a�n�a�l�y�s�i�s� �c�o�n�d�u�c�t�e�d� �i�n� 

�t�h�e� �s�t�u�d�i�e�s�.� �M�o�d�i�f�i�c�a�t�i�o�n�s� �t�o� �t�h�e� �d�e�s�i�g�n� �o�f� �t�h�e� �t�e�s�t� �i�n�s�t�r�u�m�e�n�t� 

�i�n�c�l�u�d�e�d� �a� �s�e�p�a�r�a�t�e� �"�c�o�n�c�e�p�t�"� �c�o�m�p�o�n�e�n�t� �b�a�s�e�d� �o�n� �t�h�e� �d�e�f�i�n�i�t�i�o�n� �o�f� 

�t�e�c�h�n�o�l�o�g�y� �p�u�t� �f�o�r�t�h� �b�y� �d�e� �V�r�i�e�s� �w�h�i�c�h�,� �w�i�t�h� �r�e�g�a�r�d� �t�o� �i�n�t�e�r�n�a�t�i�o�n�a�l� 

�a�p�p�l�i�c�a�t�i�o�n�s�,� �r�a�i�s�e�d� �t�h�e� �l�e�v�e�l� �o�f� �c�u�l�t�u�r�a�l� �s�e�n�s�i�t�i�v�i�t�y� �e�x�p�r�e�s�s�e�d� �i�n� �t�h�e� 

�i�n�s�t�r�u�m�e�n�t� �(�R�a�a�t� �a�n�d� �d�e� �V�r�i�e�s�,� �1�9�8�6�)�.� �T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� �i�n�i�t�i�a�l� 

�s�t�u�d�i�e�s� �(�P�A�T�T�-�1� �a�n�d� �P�A�T�T�-�2�,� �1�9�8�5�,� �1�9�8�7�)� �f�o�c�u�s�e�d� �m�a�i�n�l�y� �o�n� �t�h�e� 

�r�e�s�e�a�r�c�h� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �a�n� �i�n�s�t�r�u�m�e�n�t� �s�u�i�t�a�b�l�e� �f�o�r� �i�n�t�e�r�n�a�t�i�o�n�a�l� 

�a�n�d� �c�r�o�s�s�-�c�u�l�t�u�r�a�l� �c�o�m�p�a�r�i�s�o�n�s�.� 

�T�h�e� �1�9�8�7� �P�A�T�T� �c�o�n�f�e�r�e�n�c�e� �i�n�c�l�u�d�e�d� �t�h�e� �r�e�s�u�l�t�s� �o�f� �s�e�v�e�r�a�l� 

�s�t�u�d�i�e�s� �a�n�d� �a�n� �e�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e� �i�n�s�t�r�u�m�e�n�t�.� �O�f� �t�h�e� �o�r�i�g�i�n�a�l� �1�3� 

�r�e�s�e�a�r�c�h�e�r�s�,� �a�l�l� �r�a�t�e�d� �t�h�e� �i�n�s�t�r�u�m�e�n�t� �w�i�t�h� �a� �p�o�s�i�t�i�v�e� �e�v�a�l�u�a�t�i�o�n�,� �o�n�l�y� 

�m�i�n�o�r� �i�m�p�r�o�v�e�m�e�n�t�s� �w�e�r�e� �m�a�d�e� �t�o� �t�h�e� �a�t�t�i�t�u�d�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� �S�i�n�c�e� 

�t�h�i�s� �c�o�n�f�e�r�e�n�c�e�,� �t�h�e� �i�n�s�t�r�u�m�e�n�t� �h�a�s� �n�o�t� �b�e�e�n� �c�h�a�n�g�e�d� �(�d�e� �K�l�e�r�k� 

�W�o�l�t�e�r�s�,� �1�9�8�9�)�.� 

�T�h�e� �s�c�o�r�e�s� �b�a�s�e�d� �o�n� �t�h�e� �a�t�t�i�t�u�d�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�,� �t�h�e� �c�o�n�c�e�p�t� 

�q�u�e�s�t�i�o�n�n�a�i�r�e� �a�n�d� �e�s�s�a�y�s� �o�f�f�e�r�e�d� �t�h�e�s�e� �g�e�n�e�r�a�l� �f�i�n�d�i�n�g�s�:� 

�P�u�p�i�l�s �� �h�a�v�e� �a� �f�a�i�r�l�y� �p�o�s�i�t�i�v�e� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �t�e�c�h�n�o�l�o�g�y�;� 

�p�u�p�i�l�s �� �h�a�v�e� �p�r�o�b�l�e�m�s� �w�i�t�h� �t�h�e� �c�o�n�c�e�p�t� �o�f� �t�e�c�h�n�o�l�o�g�y� �w�i�t�h� 

�r�e�s�p�e�c�t� �t�o� �t�e�c�h�n�o�l�o�g�y� �a�n�d� �s�o�c�i�e�t�y�,� �t�e�c�h�n�o�l�o�g�y� �a�n�d� �P�i�l�l�a�r�s� �a�n�d� 

�T�e�c�h�n�o�l�o�g�y� �a�n�d� �S�c�i�e�n�c�e� �(�r�e�l�a�t�i�v�e�l�y� �l�o�w� �s�c�o�r�e�s�)�.� �P�u�p�i�l�s� �s�e�e� 

�t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �t�e�c�h�n�o�l�o�g�y� �a�n�d� �s�k�i�l�l�s� �f�a�i�r�l�y� �w�e�l�l� 
�(�r�e�l�a�t�i�v�e�l�y� �h�i�g�h� �s�c�o�r�e�s�)�;� 

�g�e�n�d�e�r� �a�p�p�e�a�r�s� �t�o� �b�e� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �e�x�p�l�a�n�a�t�o�r�y� 

�v�a�r�i�a�b�l�e� �f�o�r� �t�h�e� �s�c�o�r�e�s� �o�n� �t�h�e� �s�c�a�l�e�s�.� �G�i�r�l�s� �h�a�v�e� �a� �l�e�s�s� 

�p�o�s�i�t�i�v�e� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d� �t�e�c�h�n�o�l�o�g�y� �t�h�a�n� �b�o�y�s� �a�n�d� �t�h�e�i�r� 

�c�o�n�c�e�p�t� �o�f� �t�e�c�h�n�o�l�o�g�y� �i�s� �n�o�t� �a�s� �g�o�o�d� �a�s� �t�h�a�t� �o�f� �b�o�y�s�.� 

�f�r�o�m� �t�h�e� �e�s�s�a�y�s� �i�t� �a�p�p�e�a�r�s� �t�h�a�t� �p�u�p�i�l�s� �f�r�o�m� �d�i�f�f�e�r�e�n�t� 

�c�u�l�t�u�r�e�s�,� �i�n� �s�p�i�t�e� �o�f� �s�e�v�e�r�a�l� �s�i�m�i�l�a�r�i�t�i�e�s� �s�u�c�h� �a�s� �t�h�e� 

�p�r�o�d�u�c�t�i�v�e� �s�i�d�e� �o�f� �t�e�c�h�n�o�l�o�g�y�,� �h�a�v�e� �d�i�f�f�e�r�e�n�t� �i�d�e�a�s� �o�f� 

�t�e�c�h�n�o�l�o�g�y�.� 

�i�n� �s�e�v�e�r�a�l� �w�e�s�t� �E�u�r�o�p�e�a�n� �c�o�u�n�t�r�i�e�s� �(�r�e�s�e�a�r�c�h�e�r�s�)� �f�o�u�n�d� �a� 

�s�i�g�n�i�f�i�c�a�n�t�l�y� �p�o�s�i�t�i�v�e� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e� �c�o�n�c�e�p�t� �o�f� 

�t�e�c�h�n�o�l�o�g�y� �a�n�d� �t�h�e� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d�s� �i�t�.� 
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�(�d�e� �K�l�e�r�k� �W�o�l�t�e�r�s�,� �1�9�8�9�)� 

�B�y� �1�9�8�8�,� �s�u�p�p�o�r�t� �f�o�r� �P�A�T�T� �r�e�s�e�a�r�c�h� �h�a�d� �t�a�k�e�n� �s�h�a�p�e� �i�n� �n�e�w� 

�d�i�r�e�c�t�i�o�n�s�.� �T�h�e�r�e� �w�a�s� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� �T�e�c�h�n�o�l�o�g�y� �A�t�t�i�t�u�d�e� �S�c�a�l�e� 

�(�T�A�S�)�,� �a� �s�h�o�r�t�e�n�e�d� �c�l�a�s�s�r�o�o�m� �i�n�s�t�r�u�m�e�n�t�.� �T�h�e�r�e� �w�a�s� �a�n� �i�n�i�t�i�a�t�i�v�e� 

�c�a�r�r�i�e�d� �o�u�t� �t�o� �s�t�a�r�t� �a� �n�e�w� �p�r�o�j�e�c�t� �c�a�l�l�e�d� �M�E�i�s�j�e�s�,� �N�a�t�u�u�r�k�u�n�d�e� �e�n� 

�T�e�c�h�n�i�e�k� �(�M�E�N�T�)�,� �o�r� �G�i�r�l�s�,� �P�h�y�s�i�c�s�,� �a�n�d� �T�e�c�h�n�o�l�o�g�y� �(�i�n� �E�n�g�l�i�s�h�)�.� �T�h�e� 

�M�E�N�T� �P�r�o�j�e�c�t� �w�a�s� �l�e�d� �b�y� �R�a�a�t� �t�o� �s�p�e�c�i�f�i�c�a�l�l�y� �m�a�k�e� �t�e�c�h�n�o�l�o�g�y� �a�n�d� 

�p�h�y�s�i�c�s� �m�o�r�e� �a�t�t�r�a�c�t�i�v�e� �t�o� �g�i�r�l�s� �(�R�a�a�t�,� �d�e� �V�r�i�e�s�,� �e�t�.� �a�l�,� �1�9�8�9�)�.� �T�h�e�r�e� 

�w�a�s� �a�l�s�o� �a�c�t�i�o�n� �t�o�w�a�r�d� �l�a�r�g�e� �s�c�a�l�e� �s�t�u�d�i�e�s� �i�n� �I�n�d�i�a�,� �K�e�n�y�a�,� �N�i�g�e�r�i�a� 

�a�n�d� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s�.� �F�o�r� �a� �c�o�m�p�l�e�t�e� �s�u�m�m�a�r�y� �o�f� �t�h�e� �a�n�a�l�y�s�i�s� �o�f� 

�i�n�t�e�r�n�a�t�i�o�n�a�l� �f�i�n�d�i�n�g�s�,� �o�n�e� �h�a�s� �b�e�e�n� �p�r�e�p�a�r�e�d� �b�y� �d�e� �V�r�i�e�s�,� �B�a�m�e� �a�n�d� 

�D�u�g�g�e�r� �(�1�9�9�0�)�,� �a�n�d� �i�s� �i�n�c�l�u�d�e�d� �i�n� �A�p�p�e�n�d�i�x� �G�.� 

�T�o� �d�a�t�e�,� �t�h�e� �c�o�n�t�i�n�u�e�d� �P�A�T�T� �r�e�s�e�a�r�c�h� �a�n�d� �c�o�n�t�r�i�b�u�t�i�o�n�s� �f�r�o�m� 

�P�A�T�T� �r�e�s�e�a�r�c�h�e�r�s� �h�a�v�e� �h�e�l�p�e�d� �t�o� �f�u�r�t�h�e�r� �o�u�r� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� 

�r�o�l�e� �o�f� �t�e�c�h�n�o�l�o�g�y�.� �S�p�e�c�i�f�i�c� �t�h�e�m�e�s� �o�f� �P�A�T�T� �c�o�n�f�e�r�e�n�c�e�s� �h�a�v�e� 

�a�n�n�u�a�l�l�y� �g�e�n�e�r�a�t�e�d� �a�n�d� �p�r�o�m�o�t�e�d� �i�n�t�e�r�e�s�t� �i�n� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n�.� 

�F�r�o�m� �B�a�s�i�c� �P�r�i�n�c�i�p�l�e�s� �o�f� �S�c�h�o�o�l� �T�e�c�h�n�o�l�o�g�y� �(�1�9�8�8�)� �t�o� �T�e�a�c�h�e�r� 

�E�d�u�c�a�t�i�o�n� �f�o�r� �S�c�h�o�o�l� �T�e�c�h�n�o�l�o�g�y� �(�1�9�8�9�)� �t�o� �T�e�c�h�n�o�l�o�g�y� �a�n�d� �S�c�h�o�o�l� 

�(�1�9�9�0�)� �t�o� �T�e�c�h�n�o�l�o�g�y� �E�d�u�c�a�t�i�o�n� �a�n�d� �t�h�e� �L�i�n�k�s� �w�i�t�h� �I�n�d�u�s�t�r�y� �(�1�9�9�1�)� 

�a�n�d� �o�t�h�e�r�s�,� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �s�u�b�s�t�a�n�c�e� �h�a�s� �t�a�k�e�n� �s�h�a�p�e� �f�r�o�m� 

�w�h�a�t� �o�r�i�g�i�n�a�l�l�y� �s�t�a�r�t�e�d� �a�s� �j�u�s�t�i�f�i�c�a�t�i�o�n�s� �f�o�r� �a� �s�t�u�d�e�n�t�-�c�e�n�t�e�r�e�d� 

�a�p�p�r�o�a�c�h� �t�o� �t�e�a�c�h�i�n�g� �p�h�y�s�i�c�s�.� 

�T�h�e� �r�o�l�e� �o�f� �t�e�c�h�n�o�l�o�g�y� �i�n� �s�o�c�i�e�t�y� �i�s� �c�o�m�p�l�e�x� �a�n�d� �p�e�r�v�a�s�i�v�e�.� �T�h�e� 

�i�m�p�l�i�c�a�t�i�o�n�s� �o�f� �P�A�T�T� �r�e�s�e�a�r�c�h� �h�a�v�e� �b�e�c�o�m�e� �i�m�p�o�r�t�a�n�t� �t�o� �u�s� �a�s� 

�e�d�u�c�a�t�o�r�s� �n�o�t� �s�i�m�p�l�y� �b�e�c�a�u�s�e� �i�t� �h�a�s� �a� �s�o�u�n�d� �s�c�i�e�n�t�i�f�i�c� �b�a�s�i�s�,� �b�u�t� 

�b�e�c�a�u�s�e� �i�t� �i�s� �t�i�e�d� �t�o� �a� �s�u�b�j�e�c�t� �a�r�e�a� �l�i�k�e�l�y� �t�o� �b�e�c�o�m�e� �c�e�n�t�r�a�l� �t�o� �t�h�e� 

�e�x�i�s�t�e�n�c�e� �o�f� �m�a�n�k�i�n�d�.� 

�W�h�e�n� �o�n�e� �l�o�o�k�s� �a�t� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �i�n�v�o�l�v�i�n�g� �P�A�T�T� �r�e�s�e�a�r�c�h� �i�n� 

�d�e�v�e�l�o�p�i�n�g� �c�o�u�n�t�r�i�e�s�,� �t�h�e�r�e� �a�r�e� �l�i�m�i�t�a�t�i�o�n�s�.� �T�h�e� �b�u�l�k� �o�f� �r�e�s�e�a�r�c�h� �i�s� 

�c�o�n�d�u�c�t�e�d� �a�n�d� �r�e�p�o�r�t�e�d� �w�i�t�h�i�n� �c�o�u�n�t�r�i�e�s� �e�x�h�i�b�i�t�i�n�g� �i�n�d�u�s�t�r�i�a�l�i�z�e�d� 

�l�e�v�e�l�s� �o�f� �t�e�c�h�n�o�l�o�g�i�c�a�l� �d�e�v�e�l�o�p�m�e�n�t�.� �T�h�e� �b�a�l�a�n�c�e� �i�s� �m�a�d�e� �u�p� 

�p�r�i�m�a�r�i�l�y� �o�f� �m�i�d�d�l�e� �i�n�c�o�m�e� �o�r� �l�e�s�s� �d�e�v�e�l�o�p�e�d� �E�u�r�o�p�e�a�n� �n�a�t�i�o�n�s�.� �T�h�e� 

�w�e�i�g�h�t� �o�f� �l�i�t�e�r�a�t�u�r�e� �r�e�l�a�t�e�d� �t�o� �d�e�v�e�l�o�p�i�n�g� �c�o�u�n�t�r�i�e�s� �i�s� �i�n� �m�a�n�y� �w�a�y�s� 
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�a�n� �a�d�m�i�s�s�i�o�n� �t�h�a�t� �P�A�T�T� �r�e�s�e�a�r�c�h� �i�s� �n�o�t� �b�e�i�n�g� �c�o�n�d�u�c�t�e�d� �i�n� �l�e�s�s� 

�d�e�v�e�l�o�p�e�d� �p�a�r�t�s� �o�f� �t�h�e� �w�o�r�l�d�.� 

�I�n�d�e�e�d� �t�h�e� �n�e�e�d�s� �t�o� �i�m�p�r�o�v�e� �l�i�v�i�n�g� �c�o�n�d�i�t�i�o�n�s� �f�o�r� �t�h�e�s�e� 

�p�o�p�u�l�a�t�i�o�n�s� �i�s� �c�r�i�t�i�c�a�l�.� �W�h�i�l�e� �t�h�e� �r�o�l�e� �o�f� �t�e�c�h�n�o�l�o�g�y� �i�n� �d�e�v�e�l�o�p�i�n�g� 

�c�o�u�n�t�r�i�e�s� �m�a�y� �t�a�k�e� �o�n� �d�i�f�f�e�r�e�n�t� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �t�h�a�n� �t�h�o�s�e� �i�n� �t�h�e� 

�w�e�s�t�,� �O�n�e� �m�u�s�t� �c�o�n�s�i�d�e�r� �t�h�a�t� �i�n� �p�r�i�n�c�i�p�l�e� �t�h�e� �r�o�l�e�s� �a�r�e� �t�h�e� �s�a�m�e�.� �T�h�e� 

�r�o�l�e� �o�f� �e�d�u�c�a�t�i�o�n� �t�o� �r�e�s�p�o�n�d� �t�o� �p�u�p�i�l�s �� �n�e�e�d�s� �i�s� �t�h�e� �f�o�u�n�d�a�t�i�o�n� �b�e�h�i�n�d� 

�m�u�c�h� �o�f� �t�h�e� �o�r�i�g�i�n�a�l� �P�A�T�T� �p�r�o�j�e�c�t�.� �E�d�u�c�a�t�o�r�s� �i�n� �d�e�v�e�l�o�p�i�n�g� �c�o�u�n�t�r�i�e�s� 

�c�a�n� �l�e�a�r�n� �a� �g�r�e�a�t� �d�e�a�l� �f�r�o�m� �f�u�r�t�h�e�r� �r�e�s�e�a�r�c�h� �i�n� �t�h�i�s� �a�r�e�a�.� �I�n� �t�u�r�n�,� �i�t� �1�s� 

�t�h�e� �p�u�p�i�l� �w�h�o� �w�i�l�l� �b�e�n�e�f�i�t� �m�o�s�t� �f�r�o�m� �t�h�i�s� �e�n�d�e�a�v�o�r�.� 

�T�h�e� �s�t�u�d�y� �c�o�n�d�u�c�t�e�d� �b�y� �K�a�p�i�y�o� �a�n�d� �O�t�i�e�n�o�,� �o�n�e� �o�f� �t�h�e� �f�e�w� 

�P�A�T�T� �s�t�u�d�i�e�s� �c�o�n�d�u�c�t�e�d� �i�n� �a� �d�e�v�e�l�o�p�i�n�g� �A�f�r�i�c�a�n� �c�o�u�n�t�r�y�,� �w�i�l�l� �b�e� �t�h�e� 

�f�o�c�u�s� �o�f� �t�h�e� �n�e�x�t� �s�e�c�t�i�o�n�.� 

�P�A�T�T�-�K�e�n�y�a� 

�T�h�i�s� �s�e�c�t�i�o�n� �f�o�c�u�s�e�s� �p�r�i�m�a�r�i�l�y� �o�n� �t�h�e� �P�A�T�T� �s�t�u�d�y� �c�o�n�d�u�c�t�e�d� �i�n� 

�K�e�n�y�a�,� �a�n�d� �e�x�a�m�i�n�e�s� �i�t�s� �r�e�l�e�v�a�n�c�e� �t�o� �P�A�T�T�-�B�o�t�s�w�a�n�a�.� �R�a�p�h�a�e�l� �J�.� �A�.� 

�K�a�p�i�y�o� �a�n�d� �F�r�e�d�r�i�c� �O�.� �O�t�i�e�n�o� �w�e�r�e� �a�m�o�n�g� �t�h�e� �f�i�r�s�t� �r�e�s�e�a�r�c�h�e�r�s� �i�n� 

�K�e�n�y�a� �t�o� �a�p�p�l�y� �P�A�T�T� �r�e�s�e�a�r�c�h� �t�o�w�a�r�d� �t�h�e�i�r� �o�w�n� �u�n�i�q�u�e� �c�u�l�t�u�r�a�l� 

�c�o�n�t�e�x�t�.� �K�e�n�y�a�'�s� �a�r�r�a�y� �o�f� �t�e�c�h�n�o�l�o�g�i�c�a�l� �f�o�r�m�s� �a�n�d� �e�x�p�e�r�i�e�n�c�e�s� �t�y�p�i�f�i�e�s� 
�m�a�n�y� �o�f� �t�h�e� �c�o�n�d�i�t�i�o�n�s� �f�o�u�n�d� �a�m�o�n�g� �s�u�b�-�S�a�h�a�r�a�n� �A�f�r�i�c�a�n� �s�o�c�i�e�t�i�e�s�.� 

�C�e�n�t�r�a�l� �t�o� �t�h�i�s� �r�e�s�e�a�r�c�h�e�r�'�s� �i�n�t�e�r�e�s�t�s�,� �t�h�e� �K�e�n�y�a�n� �t�e�a�m� �n�o�t�e�d� 

�t�h�a�t� �t�h�e� �s�o�c�i�a�l� �g�e�o�g�r�a�p�h�y� �a�c�c�o�u�n�t�e�d� �f�o�r� �t�h�e� �t�o�t�a�l� �p�o�p�u�l�a�t�i�o�n� �b�e�i�n�g� 

�m�a�d�e� �u�p� �o�f� �a�t� �l�e�a�s�t� �t�w�o� �d�i�s�t�i�n�c�t� �s�u�b�g�r�o�u�p�s�,� �i�.�e�.�,� �"�u�r�b�a�n�"� �a�n�d� �"�r�u�r�a�l�.�"� 

�T�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �t�h�e�s�e� �t�w�o� �g�r�o�u�p�s� �d�i�f�f�e�r�e�d� �s�u�b�s�t�a�n�t�i�a�l�l�y� �e�n�o�u�g�h� 

�t�o� �w�a�r�r�a�n�t� �t�h�e� �d�i�s�t�i�n�c�t�i�o�n� �o�f� �p�u�p�i�l�s� �f�r�o�m� �d�i�f�f�e�r�e�n�t� �a�r�e�a�s� �a�s� �a�n� 

 ��e�s�s�e�n�t�i�a�l �� �c�o�n�s�i�d�e�r�a�t�i�o�n� �f�o�r� �i�n�-�d�e�p�t�h� �a�t�t�i�t�u�d�i�n�a�l� �s�t�u�d�y� �(�K�a�p�i�y�o� �a�n�d� 

�O�t�i�e�n�o�,� �1�9�8�6�)�.� 

�A�t� �t�h�e� �o�n�s�e�t� �o�f� �t�h�e�i�r� �p�i�l�o�t�-�s�t�u�d�y� �t�h�e� �t�w�o� �r�e�s�e�a�r�c�h�e�r�s� �o�b�s�e�r�v�e�d� 

�t�h�a�t� �t�h�e� �u�r�b�a�n�-�r�u�r�a�l� �d�i�c�h�o�t�o�m�y�,� �i�f� �u�n�a�d�d�r�e�s�s�e�d�,� �w�o�u�l�d� �l�e�a�d� �t�o� 

�i�n�c�o�m�p�l�e�t�e� �r�e�s�u�l�t�s� �i�n� �t�h�e�i�r� �a�t�t�e�m�p�t� �t�o� �m�a�k�e� �a�n� �a�c�c�u�r�a�t�e� �e�v�a�l�u�a�t�i�o�n� �o�f� 

�p�u�p�i�l�s �� �a�t�t�i�t�u�d�e�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �m�i�x�e�d� �s�a�m�p�l�e�.� �T�h�e� �r�e�s�e�a�r�c�h�e�r�s� �n�o�t�e�d� 
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�t�h�a�t� �o�m�i�s�s�i�o�n� �o�f� �a� �r�u�r�a�l�-�u�r�b�a�n� �c�o�n�t�e�x�t�u�a�l� �f�a�c�t�o�r� �s�u�g�g�e�s�t�e�d� �"�t�h�r�e�a�t�s� �t�o� 

�r�e�l�i�a�b�i�l�i�t�y� �a�n�d� �v�a�l�i�d�i�t�y�"� �(�K�a�p�i�y�o� �a�n�d� �O�t�i�e�n�o�,� �1�9�8�6�)�.� 

�T�o� �r�e�-�e�m�p�h�a�s�i�z�e� �a�n� �e�a�r�l�i�e�r� �d�i�s�t�i�n�c�t�i�o�n�,� �K�a�p�i�y�o� �e�x�p�l�a�i�n�e�d� �i�n� �a� 

�l�a�t�e�r� �r�e�p�o�r�t� �t�h�a�t�:� 

�.�.�.�p�r�o�b�l�e�m�s� �a�n�d� �p�r�o�s�p�e�c�t�s�"� �f�o�r� �c�o�n�s�i�d�e�r�a�t�i�o�n� �i�n� �t�h�e� 
�d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �i�n� �d�e�v�e�l�o�p�i�n�g� �c�o�u�n�t�r�i�e�s� 
�l�i�e�s� �w�i�t�h�i�n� �t�h�e� �c�u�l�t�u�r�a�l� �c�o�n�t�e�n�t�s�,� �d�i�f�f�e�r�e�n�t� �f�o�r�m�s� �o�f� 
�t�e�c�h�n�o�l�o�g�i�c�a�l� �p�r�a�c�t�i�c�e�s� �a�n�d� �e�x�p�e�r�i�e�n�c�e�s� �(�e�.�g�.�,� �i�n�d�i�g�e�n�o�u�s� 
�t�e�c�h�n�o�l�o�g�y�,� �t�e�c�h�n�o�l�o�g�y� �i�n� �t�h�e� �i�n�f�o�r�m�a�l� �s�e�c�t�o�r�,� �a�p�p�r�o�p�r�i�a�t�e� 
�t�e�c�h�n�o�l�o�g�y�,� �a�n�d� �m�o�d�e�r�n� �t�e�c�h�n�o�l�o�g�y�)� �a�n�d� �s�h�i�f�t�s� �i�n� �e�d�u�c�a�t�i�o�n�a�l� 
�p�r�a�c�t�i�c�e� �m�i�g�h�t� �h�a�v�e� �a� �d�i�f�f�e�r�e�n�t� �r�e�s�p�o�n�s�e� �t�o� �t�e�c�h�n�o�l�o�g�y� �i�n� 
�s�c�h�o�o�l�s�.� 

�A�l�t�h�o�u�g�h� �s�c�h�o�o�l� �t�e�c�h�n�o�l�o�g�y� �i�s� �a�n� �a�t�t�r�a�c�t�i�v�e� �e�d�u�c�a�t�i�o�n�a�l� �o�p�t�i�o�n� 
�i�n� �c�u�r�r�i�c�u�l�u�m� �t�e�r�m�s�,� �e�s�p�e�c�i�a�l�l�y� �w�i�t�h� �r�e�g�a�r�d� �t�o� �n�a�t�i�o�n�a�l� 
�d�e�v�e�l�o�p�m�e�n�t�,� �i�n�d�i�g�e�n�o�u�s� �t�e�c�h�n�o�l�o�g�i�c�a�l� �c�a�p�a�b�i�l�i�t�y� �a�n�d� �t�h�e� 
�v�o�c�a�t�i�o�n�a�l� �e�l�e�m�e�n�t� �i�t� �e�n�t�a�i�l�s� �c�h�a�n�g�e�;� �e�d�u�c�a�t�i�o�n�a�l� �a�n�d� 
�a�t�t�i�t�u�d�i�n�a�l�.� �H�o�w� �P�A�T�T� �r�e�s�e�a�r�c�h� �r�e�s�u�l�t�s� �c�a�n� �l�i�n�k� �w�i�t�h� �a�c�t�u�a�l� 
�p�r�a�c�t�i�c�e� �o�f� �e�x�i�s�t�i�n�g� �t�e�c�h�n�o�l�o�g�i�c�a�l� �c�u�r�r�i�c�u�l�u�m� �i�n� �A�f�r�i�c�a� �t�o� �e�f�f�e�c�t� 
�t�h�i�s� �c�h�a�n�g�e� �r�e�m�a�i�n�s� �t�h�e� �c�h�a�l�l�e�n�g�e�"� �(�K�a�p�i�y�o�,� �1�9�8�8�,� �p�.� �2�7�2�)�.� 

�O�t�i�e�n�o� �i�n� �a� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �r�u�r�a�l� �a�r�e�a�s� �s�t�a�t�e�s�:� 

�K�e�n�y�a� �l�i�k�e� �m�o�s�t� �A�f�r�i�c�a�n� �c�o�u�n�t�r�i�e�s�,� �h�a�s� �m�a�i�n�l�y� �a� �r�u�r�a�l� �b�a�s�e�d� 
�p�o�p�u�l�a�t�i�o�n�,� �w�i�t�h� �o�v�e�r� �7�0� �p�e�r� �c�e�n�t� �l�i�v�i�n�g� �i�n� �r�u�r�a�l� �a�r�e�a�s�.� �T�h�i�s� 
�r�u�r�a�l� �p�o�p�u�l�a�t�i�o�n� �i�s� �a�l�s�o� �m�a�i�n�l�y� �i�n�v�o�l�v�e�d� �i�n� �p�e�a�s�a�n�t�r�y� �t�y�p�e� 
�a�g�r�i�c�u�l�t�u�r�e�,� �p�r�o�d�u�c�i�n�g� �f�o�o�d� �f�o�r� �m�a�i�n�l�y� �s�u�b�s�i�s�t�e�n�c�e� �p�u�r�p�o�s�e�s�.� 
�T�h�e�r�e� �a�r�e� �f�e�w� �l�a�r�g�e� �s�c�a�l�e� �f�a�r�m�s� �i�n� �K�e�n�y�a� �r�u�n� �f�o�r� �e�x�p�o�r�t� �a�n�d� 
�c�o�m�m�e�r�c�i�a�l� �p�u�r�p�o�s�e�s�.� �O�n�e� �o�t�h�e�r� �d�i�s�a�d�v�a�n�t�a�g�e� �a�b�o�u�t� �t�h�e� 
�r�u�r�a�l� �p�a�r�t�s� �o�f� �K�e�n�y�a� �i�s� �t�h�a�t� �b�e�c�a�u�s�e� �o�n�l�y� �a� �s�m�a�l�l� �p�a�r�t� �o�f� �t�h�e� 
�l�a�n�d� �i�s� �a�r�a�b�l�e� �t�h�e�r�e� �i�s� �o�n� �t�h�e� �w�h�o�l�e� �c�o�n�g�e�s�t�i�o�n� �w�h�i�c�h� �o�n� 
�m�a�n�y� �o�c�c�a�s�i�o�n�s� �l�e�a�d�s� �t�o� �n�e�g�a�t�i�v�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �e�f�f�e�c�t�s� 
�(�O�t�i�e�n�o�,� �1�9�8�6�,� �p�.� �2�1�4�)�.� 

�T�h�e�s�e� �p�a�s�s�a�g�e�s� �s�h�o�w� �t�h�e�r�e� �a�r�e� �c�l�e�a�r� �s�i�m�i�l�a�r�i�t�i�e�s� �i�n� �t�h�e� �K�e�n�y�a�n� 

�a�n�d� �B�o�t�s�w�a�n�a� �e�x�a�m�p�l�e�s�.� �W�i�t�h� �r�e�s�p�e�c�t� �t�o� �t�h�e� �t�e�c�h�n�o�l�o�g�i�c�a�l� �o�r�d�e�r�,� 

�s�o�c�i�a�l� �e�c�o�n�o�m�i�e�s�,� �a�n�d� �i�s�s�u�e�s� �o�f� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�o�n�c�e�r�n�,� �A�f�r�i�c�a�n� 
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�e�d�u�c�a�t�o�r�s� �a�r�e� �f�a�c�e�d� �w�i�t�h� �t�h�e� �c�h�a�l�l�e�n�g�e� �o�f� �p�r�e�s�e�n�t�i�n�g� �p�u�p�i�l�s� �w�i�t�h� �a� 

�t�e�c�h�n�i�c�a�l� �e�d�u�c�a�t�i�o�n� �c�u�r�r�i�c�u�l�u�m� �t�h�a�t� �m�u�s�t� �b�e� �a�p�p�l�i�c�a�b�l�e� �i�n� �a� �w�i�d�e� 

�r�a�n�g�e� �o�f� �c�o�m�m�u�n�i�t�y� �s�e�t�t�i�n�g�s� �a�c�r�o�s�s� �a�n� �e�q�u�a�l�l�y� �b�r�o�a�d� �t�e�c�h�n�i�c�a�l� 

�s�p�e�c�t�r�u�m�.� 

�O�t�h�e�r� �K�e�n�y�a�n� �w�r�i�t�e�r�s� �a�n�d� �e�d�u�c�a�t�o�r�s� �h�a�v�e� �s�t�r�o�n�g�l�y� �a�d�v�o�c�a�t�e�d� 

�t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �m�e�a�n�i�n�g�f�u�l� �t�e�c�h�n�i�c�a�l� �e�d�u�c�a�t�i�o�n� �c�u�r�r�i�c�u�l�u�m� 

�p�l�a�n�n�i�n�g�.� �M�u�t�h�a�m�a� �(�1�9�9�0�)� �r�e�c�o�m�m�e�n�d�e�d� �t�h�e� �i�n�t�r�o�d�u�c�t�i�o�n� �o�f� 

�t�e�c�h�n�o�l�o�g�y� �e�d�u�c�a�t�i�o�n� �a�t� �a�l�l� �l�e�v�e�l�s� �o�f� �s�c�h�o�o�l�i�n�g�.� �T�h�e� �c�u�r�r�i�c�u�l�u�m� �s�h�o�u�l�d� 

�b�e� �a�i�m�e�d� �a�t� �i�m�p�o�r�t�a�n�t� �p�r�i�n�c�i�p�l�e�s� �w�i�t�h� �r�e�a�l�i�t�y� �a�n�d� �v�a�l�u�e� �f�o�r� �t�h�e� 

�l�e�a�r�n�e�r�s�.� �H�e� �e�m�p�h�a�s�i�z�e�s� �t�h�a�t� �e�d�u�c�a�t�o�r�s� �a�n�d� �p�l�a�n�n�e�r�s� �s�h�o�u�l�d� �b�e� 

�e�q�u�a�l�l�y� �c�o�n�c�e�r�n�e�d� �w�i�t�h� �c�o�n�t�e�n�t� �a�s� �w�e�l�l� �a�s� �t�h�e�  ��a�t�t�i�t�u�d�e�s �� �w�h�i�c�h� �t�h�e� 

�l�e�a�r�n�e�r� �f�o�r�m�s� �t�o�w�a�r�d� �s�u�c�h� �c�o�n�t�e�n�t� �(�M�u�t�h�a�m�a�,� �1�9�9�0�)�.� 

�O�b�u�r�a� �(�1�9�9�0�)� �e�m�p�h�a�s�i�z�e�d� �t�h�e� �n�e�e�d� �t�o� �s�h�i�f�t� �t�h�e� �f�o�c�u�s� �o�f� �t�h�e� 

�t�e�c�h�n�o�l�o�g�i�c�a�l� �d�e�b�a�t�e� �a�w�a�y� �f�r�o�m� �t�h�e� �"�p�r�o�d�u�c�t�"� �t�o�w�a�r�d� �t�h�e� �"�t�o�t�a�l� �l�i�v�i�n�g� 

�e�n�v�i�r�o�n�m�e�n�t�"� �(�h�o�m�e�)�.� �T�o� �a�c�h�i�e�v�e� �t�h�i�s� �h�e� �s�t�r�e�s�s�e�d� �"�t�h�a�t� 

�u�n�d�e�r�s�t�a�n�d�i�n�g� �s�p�e�c�i�f�i�c� �c�o�m�m�u�n�i�t�y� �c�o�n�t�e�x�t�s� �i�s� �c�r�u�c�i�a�l� �f�o�r� �s�u�c�c�e�s�s�f�u�l� 

�s�c�h�o�o�l� �l�e�a�r�n�i�n�g� �i�n� �t�h�e� �d�o�m�a�i�n� �o�f� �t�e�c�h�n�o�l�o�g�y� �a�n�d� �t�h�a�t� �c�a�r�e�f�u�l� 

�i�d�e�n�t�i�f�i�c�a�t�i�o�n� �a�n�d� �a�n�a�l�y�s�i�s� �o�f� �s�o�c�i�a�l� �g�r�o�u�p� �t�e�c�h�n�o�l�o�g�y� �w�i�l�l� �a�s�s�i�s�t� �i�n� �a�n� 

�i�m�p�o�r�t�a�n�t� �w�a�y� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �r�e�l�e�v�a�n�t� �a�n�d� �a�p�p�r�o�p�r�i�a�t�e� 

�t�e�c�h�n�o�l�o�g�y� �c�u�r�r�i�c�u�l�a�"� �(�O�b�u�r�a�,� �1�9�9�0�,� �p�.� �1�0�)�.� 

�O�n�e� �c�a�n� �c�o�n�c�l�u�d�e� �f�r�o�m� �t�h�i�s� �r�e�v�i�e�w� �t�h�a�t� �c�e�r�t�a�i�n� �p�a�r�a�l�l�e�l�s� �c�a�n� �b�e� 

�d�r�a�w�n� �f�r�o�m� �c�o�n�d�i�t�i�o�n�s� �i�n� �K�e�n�y�a� �t�o� �c�o�n�d�i�t�i�o�n�s� �o�f� �s�i�m�i�l�a�r� �r�e�f�e�r�e�n�c�e� �i�n� 
�B�o�t�s�w�a�n�a�.� �T�h�e�s�e� �s�i�m�i�l�a�r�i�t�i�e�s� �o�v�e�r�l�a�p� �w�i�t�h� �s�o�c�i�a�l�,� �e�n�v�i�r�o�n�m�e�n�t�a�l�,� �a�n�d� 

�t�e�c�h�n�o�l�o�g�i�c�a�l� �c�o�n�c�e�r�n�s�.� �I�n� �d�i�r�e�c�t� �r�e�f�e�r�e�n�c�e� �t�o� �P�A�T�T� �a�n�d� �r�e�l�a�t�e�d� 

�a�t�t�i�t�u�d�e� �r�e�s�e�a�r�c�h� �t�h�i�s� �r�e�v�i�e�w� �o�f� �l�i�t�e�r�a�t�u�r�e� �d�e�m�o�n�s�t�r�a�t�e�s� �t�h�a�t� �t�h�e�r�e� �i�s� 

�s�t�r�o�n�g� �j�u�s�t�i�f�i�c�a�t�i�o�n� �t�o� �o�p�e�r�a�t�i�o�n�a�l�i�z�e� �t�h�e� �u�r�b�a�n�-�r�u�r�a�l� �d�i�c�h�o�t�o�m�y� �a�s� �a� 

�s�p�e�c�i�f�i�c� �v�a�r�i�a�b�l�e� �w�h�e�n� �m�e�a�s�u�r�i�n�g� �c�o�n�s�t�r�u�c�t�s� �s�u�c�h� �a�s� �a�t�t�i�t�u�d�e� �a�n�d� 

�c�o�n�c�e�p�t�s� �o�f� �t�e�c�h�n�o�l�o�g�y�.� �L�a�s�t�l�y�,� �t�h�e�r�e� �a�p�p�e�a�r�s� �i�n� �t�h�e� �r�e�a�d�i�n�g�s�,� 

�s�i�g�n�i�f�i�c�a�n�t� �v�a�l�u�e� �f�o�r� �t�h�i�s� �t�y�p�e� �o�f� �r�e�s�e�a�r�c�h� �w�h�e�n� �a�p�p�l�i�e�d� �t�o�w�a�r�d� 

�c�u�r�r�i�c�u�l�u�m� �p�l�a�n�n�i�n�g� �a�n�d� �n�a�t�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t�.� 
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�P�A�T�T�-�U�S�A� 

�I�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �r�e�v�i�e�w� �t�h�e� �p�r�o�c�e�d�u�r�e�s� �u�s�e�d� �i�n� �P�A�T�T�-�U�S�A� �a�r�e� 

�e�x�a�m�i�n�e�d� �a�s� �a� �m�o�d�e�l� �f�o�r� �i�n�s�t�r�u�m�e�n�t� �m�o�d�i�f�i�c�a�t�i�o�n� �a�n�d� �r�e�v�a�l�i�d�a�t�i�o�n�.� 

�T�h�e� �r�e�s�e�a�r�c�h�e�r� �b�e�l�i�e�v�e�s� �t�h�i�s� �p�r�o�c�e�d�u�r�e� �t�o� �b�e� �a�p�p�r�o�p�r�i�a�t�e� �f�o�r� �t�h�e� 

�p�r�o�p�o�s�e�d� �s�t�u�d�y� �i�n� �B�o�t�s�w�a�n�a�.� �T�h�e� �i�n�f�o�r�m�a�t�i�o�n� �g�a�t�h�e�r�e�d� �c�o�m�e�s� �f�r�o�m� 

�t�h�e� �P�A�T�T� �R�e�s�e�a�r�c�h� �P�l�a�n� �o�f� �t�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �T�e�c�h�n�o�l�o�g�y� �E�d�u�c�a�t�i�o�n�,� 

�V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�.� 

�T�h�e� �P�A�T�T�-�U�S�A� �r�e�s�e�a�r�c�h� �t�e�a�m� �i�n�i�t�i�a�t�e�d� �t�h�e�i�r� �s�t�u�d�y� �i�n� �1�9�8�7�.� �D�r�.� 

�W�.� �E�.� �D�u�g�g�e�r� �a�n�d� �D�r�.� �E�.� �A�.� �B�a�m�e� �w�o�r�k�e�d� �w�i�t�h� �D�r�.� �M�.� �d�e� �V�r�i�e�s� �(�f�r�o�m� 

�E�i�n�d�h�o�v�e�n� �U�n�i�v�e�r�s�i�t�y� �a�n�d� �a�u�t�h�o�r� �o�f� �t�h�e� �o�r�i�g�i�n�a�l� �P�A�T�T� �i�n�s�t�r�u�m�e�n�t�)� �t�o� 

�d�e�v�e�l�o�p� �a� �p�r�o�c�e�d�u�r�e� �t�o� �m�o�d�i�f�y� �a�n�d� �v�a�l�i�d�a�t�e� �t�h�e� �o�r�i�g�i�n�a�l� �i�n�s�t�r�u�m�e�n�t� 

�s�o� �t�h�a�t� �i�t� �c�o�u�l�d� �b�e� �u�s�e�d� �i�n� �A�m�e�r�i�c�a�.� �T�h�i�s� �p�r�o�c�e�d�u�r�e� �i�s� �a�n� �i�m�p�o�r�t�a�n�t� 

�a�n�d� �c�r�i�t�i�c�a�l� �p�h�a�s�e� �o�f� �e�v�e�r�y� �P�A�T�T� �p�i�l�o�t� �s�t�u�d�y�.� �T�o� �a�c�c�o�m�p�l�i�s�h� �t�h�i�s� �t�h�e� 
�t�e�a�m� �s�p�e�n�t� �r�o�u�g�h�l�y� �t�h�r�e�e� �m�o�n�t�h�s� �m�o�d�i�f�y�i�n�g�,� �f�i�e�l�d� �t�e�s�t�i�n�g�,� �a�n�d� 

�a�n�a�l�y�z�i�n�g� �t�h�e� �r�e�s�u�l�t�s� �f�o�u�n�d� �f�r�o�m� �t�h�e� �i�n�s�t�r�u�m�e�n�t�.� �I�t� �w�a�s� �w�i�t�h� �k�i�n�d� 

�p�e�r�m�i�s�s�i�o�n� �t�h�a�t� �D�r�s�.� �D�u�g�g�e�r� �a�n�d� �B�a�m�e� �s�h�a�r�e�d� �a�n� �o�v�e�r�v�i�e�w� �o�f� �t�h�e�i�r� 

�m�e�t�h�o�d� �f�o�r� �t�h�e� �p�u�r�p�o�s�e� �o�f� �h�a�v�i�n�g� �t�h�e�i�r� �p�r�o�c�e�e�d�u�r�e�s� �r�e�p�l�i�c�a�t�e�d� �i�n� �t�h�e� 

�B�o�t�s�w�a�n�a� �s�t�u�d�y�.� 

�T�h�e� �t�i�m�e�l�i�n�e� �u�s�e�d� �b�y� �t�h�e� �t�e�a�m� �i�s� �p�r�e�s�e�n�t�e�d� �b�e�l�o�w�:� 

�¢� �F�i�e�l�d� �t�e�s�t�i�n�g� �o�f� �t�h�e� �o�r�i�g�i�n�a�l� �P�A�T�T� �i�n�s�t�r�u�m�e�n�t�,� �M�a�r�c�h� �-� �A�p�r�i�l� 
�1�9�8�8�;� 

�e� �A�n�a�l�y�s�i�s� �o�f� �t�h�e� �r�e�s�u�l�t�s� �a�n�d� �m�o�d�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �i�n�s�t�r�u�m�e�n�t�,� 

�M�a�y� �1�9�8�8�;� 

�¢� �R�e�v�i�s�i�o�n� �o�f� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �J�u�n�e� �1�9�8�8�.� 

�(�D�u�g�g�e�r�,� �B�a�m�e�,� �d�e� �V�r�i�e�s�,� �1�9�8�8�)� 

�T�h�e� �e�x�p�l�o�r�a�t�o�r�y� �r�e�s�e�a�r�c�h� �c�o�n�d�u�c�t�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�i�s� �p�e�r�i�o�d� 

�t�o�o�k� �o�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �d�e�s�c�r�i�p�t�i�o�n�:� 

�1�.� �T�h�e� �o�r�i�g�i�n�a�l� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�a�s� �a�s�s�e�s�s�e�d� �t�o� �m�e�e�t� �s�t�a�n�d�a�r�d�s� �o�f� 

�A�m�e�r�i�c�a�n�-�E�n�g�l�i�s�h� �r�e�a�d�a�b�i�l�i�t�y�.� �S�o�m�e� �m�i�n�o�r� �a�d�j�u�s�t�m�e�n�t�s� �w�e�r�e� 

�n�e�c�e�s�s�a�r�y�.� 

�7�4



�2�.� �P�r�o�c�e�d�u�r�e�s� �w�e�r�e� �u�n�d�e�r�t�a�k�e�n� �w�i�t�h� �a� �s�a�m�p�l�e� �o�f� �2�0�0� �p�u�p�i�l�s� �i�n� 

�g�r�a�d�e�s� �6� �a�n�d� �7� �f�r�o�m� �f�i�v�e� �s�c�h�o�o�l�s� �w�i�t�h�i�n� �v�a�r�i�o�u�s� �r�e�g�i�o�n�s� �o�f� 

�V�i�r�g�i�n�i�a� �t�o� �f�i�e�l�d� �t�e�s�t� �t�h�e� �L�i�k�e�r�t� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� �T�o� �f�i�e�l�d�-�t�e�s�t� 

�t�h�e� �o�p�e�n�-�e�n�d�e�d� �e�s�s�a�y� �(�"�W�h�a�t� �I� �t�h�i�n�k� �o�f� �t�e�c�h�n�o�l�o�g�y�"�)�,� �a�n� 

�a�d�d�i�t�i�o�n�a�l� �1�0�0� �p�u�p�i�l�s� �w�e�r�e� �s�e�l�e�c�t�e�d� �f�r�o�m� �t�h�e� �s�a�m�e� �s�a�m�p�l�i�n�g� 

�f�r�a�m�e�.� �R�e�s�e�a�r�c�h�e�r�s� �a�l�s�o� �o�b�s�e�r�v�e�d� �t�e�a�c�h�e�r�s� �d�e�l�i�v�e�r� 

�i�n�s�t�r�u�c�t�i�o�n�s� �t�o� �d�e�t�e�c�t� �p�r�o�b�l�e�m�s� �w�i�t�h� �t�h�e� �m�e�t�h�o�d� �o�f� 

�a�d�m�i�n�i�s�t�r�a�t�i�o�n�.� �I�n� �f�o�u�r� �o�u�t� �o�f� �f�i�v�e� �s�c�h�o�o�l�s�,� �t�h�i�s� �s�t�e�p� �w�a�s� 

�c�a�r�r�i�e�d� �o�u�t�.� �E�s�s�a�y�s� �w�e�r�e� �w�r�i�t�t�e�n� �l�a�t�e�r� �a�n�d� �m�a�i�l�e�d� �t�o� �V�i�r�g�i�n�i�a� 

�T�e�c�h�.� 

�3�.� �R�e�s�u�l�t�s� �c�o�l�l�e�c�t�e�d� �f�r�o�m� �t�h�e� �f�i�e�l�d�-�t�e�s�t� �w�e�r�e� �a�n�a�l�y�z�e�d�.� �T�h�i�s� 

�p�r�o�c�e�d�u�r�e� �c�o�m�p�r�i�s�e�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�t�e�p�s�:� �a� �f�r�e�q�u�e�n�c�y� 

�a�n�a�l�y�s�i�s� �o�f� �a�l�l� �m�e�a�s�u�r�a�b�l�e� �v�a�r�i�a�b�l�e�s�,� �a� �f�a�c�t�o�r� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� 

�a�t�t�i�t�u�d�e� �i�t�e�m�s�,� �a� �r�e�l�i�a�b�i�l�i�t�y� �a�n�a�l�y�s�i�s� �f�o�r� �t�h�e� �a�t�t�i�t�u�d�e� �a�n�d� 

�c�o�n�c�e�p�t� �i�t�e�m�s�,� �t�-�t�e�s�t�s� �o�n� �t�h�e� �a�t�t�i�t�u�d�e� �a�n�d� �c�o�n�c�e�p�t� �s�c�a�l�e� 

�s�c�o�r�e�s� �w�i�t�h� �s�u�b�g�r�o�u�p�s� �b�a�s�e�d� �o�n� �g�e�n�d�e�r�,� �a�g�e�,� �g�r�a�d�e�,� �r�u�r�a�l� �o�r� 

�u�r�b�a�n� �s�c�h�o�o�l� �a�r�e�a�,� �p�a�r�e�n�t�s�'� �p�r�o�f�e�s�s�i�o�n�,� �t�e�c�h�n�o�l�o�g�i�c�a�l� �c�l�i�m�a�t�e� 

�a�t� �h�o�m�e�,� �a�n�d� �q�u�a�l�i�t�y� �o�f� �a� �d�e�f�i�n�i�t�i�o�n� �o�f� �t�e�c�h�n�o�l�o�g�y� �g�i�v�e�n� �b�y� 

�t�h�e� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� �(�d�e� �V�r�i�e�s�,� �1�9�8�8�)� 

�T�h�e� �e�x�p�e�r�i�e�n�c�e� �o�f� �p�i�l�o�t�-�t�e�s�t�i�n�g� �t�h�e� �o�r�i�g�i�n�a�l� �i�n�s�t�r�u�m�e�n�t� 

�p�r�o�v�i�d�e�d� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �t�h�e� �r�e�s�e�a�r�c�h� �g�r�o�u�p� �t�h�a�t� �e�n�a�b�l�e�d� �t�h�e� �t�e�a�m� �t�o� 
�m�o�d�i�f�y� �t�h�e� �o�r�i�g�i�n�a�l� �i�n�s�t�r�u�m�e�n�t� �a�n�d� �g�a�i�n� �s�e�v�e�r�a�l� �r�e�l�a�t�e�d� �b�e�n�e�f�i�t�s�.� �T�h�e� 

�a�n�a�l�y�s�i�s� �i�d�e�n�t�i�f�i�e�d� �i�t�e�m�s� �w�i�t�h� �l�o�w� �o�r� �n�o�n�e�x�i�s�t�e�n�t� �c�o�r�r�e�l�a�t�i�o�n�a�l� �v�a�l�u�e�.� 

�T�h�e�s�e� �i�t�e�m�s� �w�e�r�e� �e�l�i�m�i�n�a�t�e�d�.� �M�o�d�i�f�y�i�n�g� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �i�n� �t�h�i�s� 

�m�a�n�n�e�r� �e�f�f�e�c�t�i�v�e�l�y� �i�n�c�r�e�a�s�e�d� �t�h�e� �v�a�l�i�d�i�t�y� �a�n�d� �r�e�l�i�a�b�i�l�i�t�y� �w�i�t�h�i�n� �t�h�e� 

�n�e�w� �i�n�s�t�r�u�m�e�n�t�.� �C�h�a�n�g�i�n�g� �o�r� �d�e�l�e�t�i�n�g� �i�t�e�m�s� �a�l�s�o� �p�r�o�d�u�c�e�d� �a� �m�o�r�e� 

�c�u�l�t�u�r�a�l�l�y� �s�p�e�c�i�f�i�c� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� 

�T�h�e� �a�i�m� �o�f� �t�h�e� �f�a�c�t�o�r� �a�n�a�l�y�s�i�s� �w�a�s� �t�o� �g�e�t� �f�u�r�t�h�e�r� �c�o�n�f�i�r�m�a�t�i�o�n� 

�o�f� �t�h�e� �a�t�t�i�t�u�d�e� �s�u�b�-�s�c�a�l�e�s� �(�d�e� �V�r�i�e�s�,� �1�9�8�8�)�.� �T�h�e� �r�e�s�e�a�r�c�h� �a�n�a�l�y�s�i�s� 

�s�u�g�g�e�s�t�e�d� �t�h�a�t� �i�t� �w�a�s� �p�o�s�s�i�b�l�e� �t�o� �c�o�n�s�t�r�u�c�t� �b�e�t�t�e�r� �s�c�a�l�e�s� �t�h�a�n� �t�h�o�s�e� 

�f�o�u�n�d� �i�n� �t�w�o� �o�r�i�g�i�n�a�l� �a�t�t�i�t�u�d�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�s�.� �H�o�w�e�v�e�r�,� �f�o�r� �t�h�e� �s�a�k�e� 

�o�f� �c�o�m�p�a�t�i�b�i�l�i�t�y� �w�i�t�h� �d�a�t�a� �c�o�l�l�e�c�t�e�d� �f�r�o�m� �o�t�h�e�r� �P�A�T�T� �s�t�u�d�i�e�s�,� �t�h�e� 

�d�e�c�i�s�i�o�n� �a�m�o�n�g� �t�h�e� �U�S�A� �t�e�a�m� �w�a�s� �t�o� �p�r�e�s�e�r�v�e� �t�h�e� �o�r�i�g�i�n�a�l� �s�c�a�l�e�s�.� 
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