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- 1 . Een ecologische zienswijze bij courseware-ontwikkeling past bij een 

verschuiving van een usability-engineering benadering naar een cognitive-

tool-design benadering. 

2. Betere afstemming tussen het werk van docenten en de wijze waarop 

courseware dit werk ondersteunt, zal het gebruik van courseware in het 

Nederlandse agrarisch onderwijs doen toenemen. 

3. Courseware biedt ten aanzien van onderwijs een uitgebreid scala van 

toepassingsmogelijkheden; de specifieke onderwijscontext selecteert de 

bruikbare toepassingen. 
Vri j naar: Baas Becking, L.G.M (1934) . Celbiologie of inleidlng in de milieukunde. Den 

Haag: Van S tockum en zoon. 

4. De methode van courseware-ontwikkeling dient context-specifiek te zijn. 

5. Dat courseware ontwikkeld kan worden is op zichzelf onvoldoende reden 

hiertoe daadwerkelijk over te gaan. 
Sarason, S. (1984) . If it can be studied or developed, should it be? American 

Psychologist, 39; 5 , 4 7 7 - 4 8 5 . 

6. Gilb's waarschuwing: "If you don't know what you are doing, don't do it 

on a large scale", geldt ook voor courseware-ontwikkeling. 
Gilb, T . (1988) . Principles of Software Engineering Management. New York : Add ison-

Wesley. 

7. Projecten ter stimulering van computergebruik in het onderwijs dienen 

beoordeeld te worden op hun feitelijke bijdrage aan dit gebruik. 

8. Het voor verschillende contexten operationeel maken van uit onderzoek en 

ontwikkeling verkregen kennis is een wezenlijke functie van het 

kenniscentrum Wageningen. 

9. De Engelstalige nomenclatuur voor vakken en opleidingen in het 

Nederlandse agrarisch onderwijs, zoals gebruikt in voorlichtingsmateriaal 

van het Ministerie van Landbouw, Natuurbeheer en Visserij dient te worden 

gecorrigeerd. 

Stell ingen behorend bij het proefschr i f t Use-oriented courseware development for agricultural 
education: An ecological approach van J . J . Chris Blom, Wageningen, 10 juni 1 9 9 7 



10. De grote aandacht in het onderzoek aan de Landbouwuniversiteit voor het 

dienstbaar maken van academische kennis biedt een goed uitgangspunt 

deze dienstbaarheid in de vijfjarige curricula van deze universiteit expliciet 

aan de orde te stellen. 

1 1 . De veranderingen in de taakverdeling tussen mannen en vrouwen binnen 

het gezin staan op gespannen voet met de veronderstelling dat het 

leeuwendeel van de promotie-arbeid in de vrije tijd kan geschieden. 

12. In het belang van ouder en kind dient telewerken door werkende ouders 

waar mogelijk te worden bevorderd. 

13. De invoering van een kattentaks doet recht aan de hinder en milieu-overlast 

die 'kleine' huisdieren veroorzaken. 

Stell ingen behorend bij het proefschri f t Use-oriented courseware development for agricultural 
education: An ecological approach van J . J . Chris Blom, Wageningen, 10 juni 1 9 9 7 
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VOORWOORD 

Dit proefschrift bouwt voort op de resultaten van een evaluatie onderzoek dat is 

uitgevoerd in de periode 1989 - 1992. Dit onderzoek betreff, courseware ontwikkeling 

voor het agrarisch onderwijs en werd in nauwe samenwerking uitgevoerd met de 

organisatie die verantwoordelijk was voor deze courseware ontwikkeling: het Centrum 

voor Informatica-ondersteuning van het Landbouwonderwijs, in 1990 gefuseerd met 

Stoas. De vele mensen van Stoas, met wie ik toen heb samengewerkt, wil ik hier 

bedanken voor hun bijdrage. Zij liefen mij toe in hun keuken en tolereerden mijn 

rondneuzen in hun potten en pannen. De begeleiding van dit onderzoek vanuit de 

vakgroep Agrarische Onderwijskunde was in handen van Ir. A. Ph. de Vries. Hij 

ondersteunde ook mijn plannen om dit onderzoek uit te bouwen tot een dissertatie. 

Bedankt Guus, voor jouw bijdrage en inzet. Zonder de inbreng van docenten uit het 

agrarisch onderwijs is dit proefschrift ondenkbaar. Ik hoop dat dit proefschrift recht 

doet aan hun inbreng en wil hen danken voor de bijdrage die zij aan dit werkstuk 

leverden. 

Ook wil ik mijn beide promotoren, Prof. Dr. J. van Bergeijk en Prof. Dr. J . Moonen 

(Vakgroep Instrumentatietechnologie, Faculteit Toegepaste Onderwijskunde, 

Universiteit Twente) bedanken voor het in mij gestelde vertrouwen en voor hun 

begeleiding. Mijn eerste gesprek met Jaap over een mogelijk proefschrift is al vele 

jaren oud. Jaap werkte zieh immer conscientieus door de vele manuscripten en gaf 

weldoordacht kritiek op mijn werk. Jaap, bedankt voor je blijvende aandacht en 

belangstelling. Jef leverde accuraat commentaar vanuit zijn deskundigheid op het 

gebied van courseware ontwikkeling. Jef, ik ben je erkentelijk voor jouw inspirerende 

bijdragen aan onze discussies over het gebruik van computers in het onderwijs. Dr. B. 

A. Collis (Vakgroep Instrumentatietechnologie, Faculteit Toegepaste Onderwijskunde, 

Universiteit Twente) was als begeleidster betrokken bij het tot stand komen van de 

eerste opzet voor het huidige proefschrift en deed hiervoor een aantal belangrijke 

suggesties. Ook corrigeerde zij de Engelse teksten. Bedankt, Betty, voor je bijdrage. 

In de afgelopen jaren combineerde ik het schrijven van dit proefschrift met het werk 

als docent en onderwijscoördinator van de vakgroep Agrarische Onderwijskunde. Ik 

ben de vakgroep, met name Prof. Dr. W. van den Bor, erkentelijk voor het bieden van 

de mogelijkheden om dit proefschrift te schrijven. Veel collega's waren bereid mij 
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taken uit handen te nemen en de taken die ik liet liggen of vergat, op te vangen. Corry 

Wegh hielp mij met de tekstverwerking, het persklaar maken en de verzending van het 

proefschrift. 

Ik kon altijd rekenen op Anja. Zij zorgde ervoor dat ons gezin niet te veel te lijden had 

van mijn promotiewerk en ondersteunde mij bij deze onderneming. Anja, ik heb een 

omvangrijk beroep op jou gedaan, en ook op Elrein en Tjeerd. Ik weet dat hierin 

verandering komt. Bedankt voor jouw bijdrage; ik zal je weer vaker gezelschap houden 

en we gaan samen leuke dingen doen. Elrein, ik zal je niet meer van de Computer 

verdrijven en weer meer beschikbaar zijn voor een spelletje of een praatje. En Tjeerd, 

je vroeg dikwijls: "Pappa tjoetelen 1?" Nu gaan we weer zwemmen en hameren. 

Chris Blom 

Wageningen, februari 1997 

1 computeren 



ABSTRACT 

This thesis investigates the disappointing use of computers and courseware in Dutch 

agricultural education. The central question is: How to develop courseware that will 

be used by teachers in agricultural education practice? On the basis of a theoretical 

frame of reference and by means of two case studies, the use of courseware in the 

context of Dutch agricultural education is described, understood and explained; and 

use influencing factors are established. Prescriptions are formulated that reckon with 

these factors and presumably increase the likelihood of use in practice, in two 

additional case studies, both the process and the organisation of courseware 

development for Dutch agricultural education are described, understood and explained. 

On the basis of this understanding, the prescriptions, phrased in the two preceding 

case studies, are adjusted and extended. The resulting prescriptions fit into five 

categories: 

a) courseware should address needs 

b) courseware should lead to lower costs of use 

c) courseware development should match teacher learning 

d) courseware development should reckon with contexts of use 

e) courseware development should be organised in manner that facilitates use-

increasing development 

Essentially, the formulation of these use-increasing prescriptions as described above 

amounts to tailoring the courseware-development process to the context in which the 

courseware will be used. For this process of tailoring, insight is needed in the 

contingencies between courseware-development characteristics and the attributes of 

a context of use. These contingencies are described in the last chapter of this thesis. 

Risk prevention is the most important argument in selecting a specific courseware-

development characteristic for a given context. 

In this research, this tailoring process is applied to Dutch agricultural education. The 

resulting alternative and supposedly use-increasing approach of courseware 

development can be characterised as situation specific, teacher-driven, and process-

oriented. Important domains of expertise are those of subject matter, of teachers as 

users, of project and educational innovation management and of instructional design. 

This approach combines a small scale wi th a high level of ambition. 



viii ABSTRACT 

This approach is termed ecological since insights from ecology offer instructive 

analogies that for courseware development can be phrased as follows. Courseware 

may offer a wide range of educational improvements, the contexts of use determine 

the quality characteristics of viable courseware applications. Consequently, 

characterising, a viable courseware application implies describing its context of use. 
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1 SETTING THE STAGE 

1.1 Introduction 

The use of computers in education in general as well as vocational education is below 

expectation. This holds for the numbers of teachers that use computers in their 

teaching as well as the quality of computer use (Becker, 1994; Blom, 1993a; Janssen 

Reinen, 1996; Pelgrum, Plomp & Janssen Reinen, 1993). One of the factors that 

influence the use of computers is courseware quality. Many prescriptions for 

courseware development aim for quality courseware. Apparently, the fact that 

courseware meets educational and technical criteria does not guarantee its use by 

teachers. The relation between courseware development and the use of courseware 

by teachers in the agricultural curriculum is the central subject of this thesis. This 

thesis investigates the possibilities of developing courseware that will be better 

geared to the situation in which it will be used. From several case studies regarding 

courseware development for agricultural education in the Netherlands, conclusions are 

formulated that lead to prescriptions regarding use-oriented courseware development. 

The fol lowing question defines the central problem in this thesis: How to develop 

courseware that will be used by teachers in agricultural-education practice? This 

thesis contributes to solving this problem by generating prescriptions and 

methodological insights with respect to courseware development that increase the 

likelihood of use of courseware in agricultural-education practice. 

1.2 General background and focus of thesis 

1.2.1 Some concepts defined 

Courseware 
The term courseware is often used to label different concepts. The differences pertain 

to: 

a) the inclusion or exclusion of non-electronic learning materials; 

b) the types of educational software involved; 

c) the amount of time students work with the computer; 
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d) the part of the curriculum covered by the courseware. 

With respect to the first difference, De Diana and Van Schaik (1993) implicitly 

exclude printed and other non-electronic learning materials by using the term 

courseware to stand only for electronic learning resources such as educational 

software. In contrast, several other authors define courseware as not only electronic 

learning resources but also other supporting materials such as manuals and slides 

(Hannafin & Peck, 1988; Kanselaar, Vossen, Van de Perel, Havekes & Stevens, 1986; 

Unwin & MacAleese, 1978). Practically all educational-software programs are used 

together wi th a manual of some sort. Many educational-software programs are 

combined wi th other materials to form a coherent package of learning materials. This 

thesis refers to courseware as a package of learning materials that includes 

educational software. 

The second difference relates to the types of educational software involved. 

Traditionally three software types are associated wi th courseware: drill and practice, 

tutorials and simulations (Collis & Verwijs, 1995a; Keursten, 1994). This 

categorization does not cover applications like word processors, spreadsheets and 

drawing programs; programs that are used by students as tools during their learning 

activities. The category of tools (Forcier, 1996; Taylor, 1980) is appropriate for these 

applications. But even with this addition, a growing number of examples of 

educational software do not f i t into these categories. The increase of the possibilities 

offered by communication and information technology has accompanied a growth in 

types of educational software. The increasing variety of learning theories that are 

used when developing educational software also effects the growth of educational-

software types (Alessi & Trollip, 1985; Cognition and Technology Group, 1 9 9 1 ; Collis 

& Verwijs, 1995a; Crook, 1994; Jonassen, 1988; Merrill, 1988; Papert, 1980). This 

thesis is mainly based on the data generated in case studies of courseware 

development for Dutch agricultural education in the period 1989 - 1992. Educational-

software types that were used as leading examples during this period of courseware 

development are best described by the categories of drill and practice, tutorials, 

simulations and tools. Thus the emphasis in this thesis is on software types that f i t 

these four categories. 

The third difference relates to the amount of time students work wi th a computer. 

Implicitly many authors assume that students spend a considerable amount of their 

learning time at the computer when using courseware. A general average of the 

percentage of learning time spent at the computer by agricultural is difficult to give, 

due to the large variety of courseware types available for agricultural subjects, each 
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requiring different quantities of computer work. The following two examples illustrate 

this. The Koefok package (dairy cattle breeding, Stoas, 1995) simulates the dairy 

herd of a farmer. When teachers use this courseware, students do not have to work 

wi th the computer themselves: they fill in forms with their breeding decisions and the 

teacher feeds these forms to the computer that in turn calculates the results for the 

herd. In contrast there is a package Plantendictee (spelling of plant names, Stoas, 

1995), where students practice Latin plant names at the computer; this requires 

extensive work at the computer by each student. Courseware as defined in this 

thesis does not presuppose a minimum or maximum time that student spends working 

with computers. 

The fourth possible difference with respect to courseware concerns the part of 

curriculum that is covered by the courseware. Venezky and Osin (1991) distinguish 

between courseware and lessonware. When the package of learning materials covers 

a complete course during a long period of time (usually one or more school semesters) 

they use the term courseware, whereas they refer to lessonware when an isolated 

topic is dealt w i th . Other authors do not restrict the time period in the curriculum that 

is covered by courseware (for example Keursten, 1994; Unwin & MacAleese, 1978). 

In the courseware for agricultural education both are present: courseware packages 

covering a one-year program as well as packages that are meant to be used in a few 

lessons. So the distinction made by Venezky and Osin (1991) is not relevant in this 

thesis. 

In summary, the term courseware in this thesis (Bunderson, 1981 ; Kanselaar et al. 

1986; Keursten, 1994; Unwin & MacAleese, 1978) refers to a package of learning 

materials, consisting of educational software (drill and practice, tutorials, simulations 

and tools) and accompanying supporting materials, that is developed with the purpose 

to be used by students to learn from. There is no presupposed minimum or maximum 

time that students work wi th the computer, nor a restriction wi th respect to the part 

of the curriculum covered by the courseware. 

Courseware quality 
Courseware quality is a multidimensional concept (Ladhani, 1995) due to the many 

aspects that can contribute to the quality of courseware. And it is a difficult concept 

because several perspectives can be used to assess courseware quality. 

Bitter and Wighton (1987) report 320 different aspects that have been used in 

quality-assessment procedures. Quality assessment is only viable when an appropriate 
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selection of relevant aspects is made based on the assessment perspective. One 

perspective is that of teachers trying to decide on the purchase of courseware. 

Another example is the perspective of courseware developers assessing the effects of 

their courseware on learning results. But even when a specific perspective is used, 

different quality assessments of a specific courseware package often yield different 

judgements (Woodward, 1985). 

The concept of courseware quality in this thesis is employed from the perspective of 

the implementation of an educational innovation. Within this perspective the use of 

the courseware is an important indicator. Factors that influence the use of courseware 

are investigated wi th respect to their contribution to courseware quality. 

Role of computers in curriculum 
There are several ways in which the computer can be integrated in a curriculum. A 

possible distinction is that of the following three categories (Advisory Committee for 

Education and Information Technology [AOI], 1982): 

a) /earning about computers, referring to teaching or learning about computers, their 

use and products, including the impact on society; 

b) /earning with the aid of computers, implying the use of the computer as an aid 

comparable wi th for example calculators, encyclopedia, dictionaries and 

geographical maps; 

c) learning by means of computers, where the computer performs instructional 

functions (explain, demonstrate, support practice, support problem solving, test, 

give guidance: Moonen, 1986a; Venezky & Osin, 1991). 

In agricultural education in the Netherlands, the educational sector dealt w i th in this 

thesis, the introduction of computers in curriculum involves t w o major goals (Blom, 

1993a): 

a) improve the preparation of students for an agricultural practice that is reshaped 

by information technology; 

b) improve teaching and learning processes by using computers and information 

technology. 

The first goal is related to the category of learning about computers. Teaching 

students some agricultural computing is necessary to prepare students for agricultural 

practice where information technology is frequently used. Dominant computer 

applications in agriculture are systems for farm management and systems for process 

control. In senior secondary agricultural education emphasis is on learning students 
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how to perform tasks in agriculture (farm management or process control tasks) that 

involve using such systems (Blom & De Vries, 1990). All courseware development 

projects, investigated in this thesis, aim at integrating agricultural computing in the 

curriculum (Blom, 1993b). The perspective is to improve the quality of human capital 

in agriculture and to teach students to handle information-related tasks effectively 

(Anderson & Collis, 1993). 

The second goal is related to the categories of learning with the aid of computers and 

learning by means of computers. Many courseware products in Dutch agricultural 

education support student learning as an aid. For example, the computer serves as a 

dedicated calculating tool or as an instrument that supports planning decisions. Some 

courseware products perform instructional functions, for example by offering students 

the possibility for repeated practice or by supporting problem solving. 

This thesis examines factors that influence the use of courseware in the teaching 

situations in which courseware is, or may be used. These teaching situations can 

represent one or more of the three computer-integration categories learning about, 

learning with and learning by means of computers. With respect to the courseware, 

the emphasis is on courseware that assists learning to perform specific tasks in 

agriculture that involve using computers, and on courseware as an aid to learning. 

Use of computers and use of courseware in curriculum 
The use of computers, as understood in this thesis, comprises any use of computers 

by teachers or students in teaching situations within the agricultural curriculum. In 

agricultural education, many teachers demonstrate software that is used in agricultural 

practice (agricultural software). Other teachers use software that is generally 

available, for example a program that assists train-travel scheduling. In addition, some 

teachers use courseware. Consequently, the use of computers may imply the use of 

agricultural software, the use of generally-available software or the use of 

courseware. The use of courseware implies the use of computers, but the use of 

computers does not necessarily imply the use of courseware. 

Agricultural curriculum 
The agricultural curriculum in the Netherlands is taught at dedicated agricultural 

schools and encompasses general subjects, such as mathematics, information science 

and languages, as well as vocation-oriented subjects such as crop growth, animal 

husbandry and business economics. The use of computers in general subjects has 

been frequently studied (Becker, 1994; Beishuizen & Versteegh, 1993; Ten 


