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VOORWOORD 
 

 

Het voorwoord van het proefschrift is een geschikt podium voor de persoonlijke 

noot van de promovendus. Mijn persoonlijke noot zou misschien muzikaal ten ge-

hore gebracht moeten worden, maar dat is een beetje lastig in dit boekje te vervatten. 

Ik zal dus een beknopt tekstueel verslag proberen te geven van mineur en majeur 

ervaringen, staccato en legato werkperiodes, doorspekt met en bijgestaan door een 

scala aan personen met meer of minder noten op hun zang, wisselende timbres en 

met een stembereik van de lage tot de hoge C. 

Zoals bekend is een promotietraject geen partituur voor een solist. Het eerste 

deel bestond dan ook uit de uitnodiging van mijn promotoren Geert en Monique, om 

als trio het lied over inclusiviteit van ict in het onderwijs te gaan exploreren. Geert 

en Monique, ik wil jullie beiden heel erg bedanken voor deze invitatie. Jullie bege-

leiding was absoluut een majeur ervaring. Ik heb heel veel van jullie geleerd en het 

was heel prettig dat jullie mij de ruimte hebben gegeven voor rustmomenten en in-

getogenheid in de muzikale voortgang, en aan de andere kant het meedogenloze eind 

van mijn slot sonate hebben kunnen bijbenen op onnavolgbare wijze. Bedankt voor 

jullie inspiratie, vertrouwen en inzet!  

Het onderzoekstrio werd later uitgebreid tot een meer gendersensitief kwartet 

met co-promotor Wilfried. Samen speelden wij een kwantitatieve quatre-mains van 

hoge kwaliteit. Ik wil je bedanken voor je inzet en “prettige” samenwerking waarbij 

de toon meestal ‘scherzo’ was, een plezierige variatie op een thema. 

Naast deze begeleiders was er nog een meerstemmig koor van collega’s die mij heb-

ben gesteund bij de moeilijke delen in de partituur, soms kritische noten kraakten 

tijdens onderzoekersoverleg en gewoon gezellig aanwezig waren op de overige mo-

menten. Bedankt, Annoesjka, Femke, Albert, Jantine, Wietske, Jaap, Lenie, Rijkje, 

Louk, Talita, Anne, Maartje, Annemieke, Monique, Patrick, Nadira, Hein en alle 

andere ILO-collega’s. Dankzij jullie zijn de valse noten eruit geschift en is het een 

echte Close Harmony geworden. Met name wil ik Tatiana en Mariëlle bedanken 

voor hun triangelspel in de vorm van edit- en layout- klussen als de finishing touch 

van het project. Van mijn SCO-collega’s wil ik met name Marja bedanken, voor het 

scheppen van de randvoorwaarden en Edith, omdat je mijn klankbord wilde zijn. 

Zonder de deelname van scholen was dit onderzoek niet mogelijk geweest. Ik wil 

graag het Vellesan College, Nova College, Calandlyceum, Cartesius Lyceum, Chris-

telijke Scholengemeenschap Buitenveldert en het Sint Nicolaas Lyceum bedanken 

voor hun gastvrijheid in de klas. Door vragenlijsten, observaties en interviews tij-



  
dens de lessen toe te staan, hebben zij mij de bouwstenen van het muziekstuk laten 

zien, en laten horen welke ict-maat in de klassenpraktijk gespeeld wordt en welke 

delen fortissimo of pianissimo gespeeld worden. Hartelijk dank hiervoor. Liesbeth 

en Marjolein wil ik graag bedanken voor hun bijdrage als backing vocals bij de ob-

servaties. 

En last but not least is een woord van dank aan het thuisfront op zijn plaats. 

Hierbij gaan mijn eerste gedachten uit naar Rob, die een stimulans voor mij is ge-

weest om een start te maken met het project. Hij had graag meer bewust de eind-

streep meegemaakt. Dan wil ik bedanken mijn vrienden en familie. Jullie hebben 

een belangrijke rol gespeeld in een moeilijke periode in mijn privé-leven, en jullie 

hebben mij gevolgd en gesteund van het begin tot het eind van het project, inclusief 

de nodige coda tekens, en hebben daarbij alle registers opengetrokken. Marcel, jou 

wil ik bedanken omdat je me nieuwe energie hebt gegeven in de laatste fase van het 

project, een open oor voor mij had en een juiste timing van relativerende woorden 

bij alle dissonanten van het schrijfproces en meer. Ten slotte wil ik bedanken, de 

allerbelangrijkste personen in mijn leven, mijn prachtige dochters Jet en Fie. Wij 

hebben met z’n drieën een requiem doorleefd, door Fie verwoord in een gedicht over 

verdriet en hoop: 

 

Seule sur la plage  

 

Le soleil est rouge 

Mais je vois le gris 

La mer est bleue 

Mais je vois le gris 

Le sable est jeune 

Mais je vois le gris 

Trop de gris! 

 

Demain… 

Le soleil est rouge 

La mer est bleue  

Le sable est jeune  

Et tu… es sain! 

 

Helaas is die laatste zin geen bewaarheid geworden. Toch is het palet aan kleuren 

langzamerhand weer verschenen en is een veelheid van toonladders weer in stelling 

gebracht. Jullie zijn dappere doorzetters en hebben ondanks alles kunnen accepteren 

dat ik zoveel van mijn schaarse vrije tijd op zolder achter de computer doorbracht, 

om het proefschrift tot een goed slotakkoord te brengen. Ik ben geweldig trots op 

jullie! 

 

Irma 



 

Chapter 1 

INTRODUCTION 

 

 

 

The use of technology (Information and Communication Technology, ICT) in edu-

cation is inevitable in current society. From an economical and social point of view, 

it is argued that the labour market requires ICT-skills and students should be pre-

pared for the information society. Schools nowadays are usually well equipped for 

implementing ICT in education and learning. Schools for primary and secondary 

education in the Netherlands have one computer available for seven students, access 

to the Internet is about 100 per cent for schools in secondary education and 87 per 

cent in primary education (Vier in Balans Monitor, 2007). The way in which tech-

nology is used has largely shifted from learning about ICT to learning with ICT. 

Although many teachers still experience the need for more useful digital learning 

materials and content, the potential of educational software for improving the quality 

of education is tremendous and promising. In addition to particular educational soft-

ware, such as programs for drill and practice, instructional programs, simulations 

and games, a number of general programs are being used as educational tools (e.g., 

word processing programs, databases, spreadsheets and power point). Finally, e-mail 

and the Internet, in particular, have become important learning tools. However, as 

recently reported by Balanskat, Blamire and Kefala (2006), the lack of suitable edu-

cational software is still considered an important hindrance for the further develop-

ment of technology in education. 

Educational tools can be used to substitute traditional learning, but it is claimed 

they can also be used to promote a new kind of learning in which teachers support 

and coach students’ learning processes instead of mere transmittion of knowledge 

(e.g. Bransford, Brown, & Cocking, 1999; De Corte, Verschaffel, & Lowyck, 1996; 

Volman, 2003). Simulations and multimedia programs, for example, offer opportu-

nities to engage students in solving authentic problems encountered in daily life. The 

Internet makes it possible to provide problems and assignments that are authentic 

and up-to-date, and facilitates communication with the world outside school.  

Educational technology has the potential to facilitate differentiation and indi-

vidualization in education: it makes it possible to tailor both the content and the 

presentation of the subject matter to the individual backgrounds, experiences and 
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needs of students (e.g., DeVoogd, 1998; Gillani, 2000; Volman, 2003). Students 

seem to be motivated to learn, to learn faster, and to learn more when educational 

technology is used at school (Becta, 2006; Ruthven, Hennessy, & Brindley, 2004; 

Vier in Balans Monitor 2007). However, there are indications that not all students 

equally benefit from the advantages of ICT in education. Since technology has been 

introduced in education, differences between students are related to gender and the 

socio-cultural background of students. From the viewpoint of equality in education, 

differences between students in relation to the educational use of technology, should 

be taken into account. This thesis aims to explore selective effects of educational use 

of ICT on boys and girls and students with different socio-economic and ethnic 

backgrounds.  

1.   DIFFERENCES BETWEEN STUDENTS IN RELATION TO ICT 

The relationship between the use of ICT and equality in education is far from un-

equivocal. Whereas some claim that the use of educational technology favours dis-

advantaged students, others have pointed out several ways in which technology may 

cause or increase inequality in education.  

Firstly, although the digital divide in access to ICT is diminishing (De Haan & 

Huysmans, 2002; Steyaert & Gould, 2007), D’Haenens (2003) reported remaining 

issues in access to a PC, CD-ROM, and/or Internet connection for ethnic minorities 

in comparison with their ethnic majority peers. Furthermore, socio-economical 

background is the most important determinant in access to computers at home 

(OECD, 2006). Moreover, more subtle mechanisms of inequality in relation to ICT 

are of importance. Some authors point out that the digital divide has shifted from 

computer access, to computer use. Differences in skills to use ICT in relation to 

strategies and information in a network society still follow the traditional lines of 

social inequality (De Haan & Huysmans, 2002; Van Dijk, 2003). Students start to 

acquire most ICT knowledge and skills at home (Vier in balans monitor, 2007). 

Teachers often suppose that students who manage to deal with computers have 

enough skills to search for information on the Internet as well (De Haan & Van ‘t 

Hof, 2006). A teacher’s expectation that students are skilful computer users may be 

a disadvantage for those who have not acquired the necessary skills. Especially ex-

ploring the Internet in a useful way in education, can be assumed to be related to 

students’ backgrounds. Hargittai and Shafer (2006), for example, investigated gen-

der differences in adults’ web-use skills. Their results suggest that males benefit 

more from the web than females because of their higher self-assessed ICT abilities. 

In primary and secondary schools, girls report generally fewer ICT skills and less 

ICT knowledge than boys do (Volman & Van Eck, 2001). 

Secondly, schools appear to differ in the ways ICT facilities are used. Poor and 

minority-group students are more likely to use the computer for drill and practice 

activities, whereas their white peers are more likely to use advanced technology 

and/or the Internet (Volman, Van Eck, Heemskerk, & Kuiper, 2005). Also within 

schools differences occur between students in the extent and the kind of computer 

and Internet use (Solomon, 2002; Schofield & Davidson, 2002). For example, girls 
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take fewer technology classes in high school than boys (Pinkard, 2005), and girls e-

mail more often at school than boys (Volman et al., 2005). 

Thirdly, apart from how ICT is used at school, other important factors determine 

students’ experiences while working with educational technology at school. These 

factors are students’ experiences with ICT outside school, and their interests, atti-

tudes and learning approaches. These factors tend to be different for boys and girls 

(Christensen, Knezek, & Overall, 2005; Cooper, 2006), and for students with differ-

ent socio-cultural backgrounds (Damarin, 2000). For example, computer attitudes of 

girls are still found to be less positive than those of boys; girls feel less confident in 

working with ICT (Colley & Comber, 2003; Li & Kirkup, 2007) and they value the 

influence of computer knowledge on their future jobs less than boys do (Volman et 

al., 2005). Li and Kirkup (2007) investigated differences between Chinese and Brit-

ish students in Internet use. They found that British students are more likely to use 

computers for study purposes than Chinese students. They also found Chinese stu-

dents to be more self-confident about their advanced computer skills whereas British 

students are more self-confident about using applications such as word-processing. 

These differences are explained by different points of attention in computer educa-

tion in the two countries, and the different ways in which ICT is used in education.  

The appeal of applications to different groups of students has, in particular, been 

described in the literature on gender and technology (Volman & Van Eck, 2001). 

Gender differences in ICT knowledge and skills, in participation in activities involv-

ing computers at school, and in computer attitudes have been explained by pointing 

out that computer games and other educational software are often unintentionally 

tailored to the interest of boys (Cooper, 2006). The development of gender-inclusive 

educational software has been advocated for many years now. More recently, similar 

arguments have been formulated in relation to differences between ethnic or cultural 

groups, and a plea has been made for increased socio-cultural sensitivity when the 

use of ICT in education is concerned (e.g., Gillani, 2000; Wang & Reeves, 2007).  

2.   SOCIAL SCRIPTS IN ICT 

The sociology of technology can contribute to the understanding of how the design 

of educational tools may inhibit the active involvement of students in learning. 

Analyses from a sociology of technology approach show that technological artefacts 

are never neutral, but always imply human choices which are embedded in a cultural 

context. Assumptions about how the supposed user will use the artefact are incorpo-

rated into the design of, for example, bicycles, microwave ovens and electric shavers 

(Oudshoorn, Saetnan, & Lie, 2002). These assumptions can change over time. For ex-

ample, bicycles were initially designed for young, sportive, male users, unfit for women 

wearing long dresses. Later on, producers introduced other models, which suited 

women more. Similarly, computers and software, including educational software, are 

not neutral media (Chisholm, 1995). Assumptions about the supposed user – or 

‘scripts’ (Woolgar, 1992; Akrich, 1995) – are built in. Such assumptions may per-

tain to the prior knowledge, learning approaches, interests and attitudes of students, 

or to the effectiveness of ways of structuring the curriculum or organizing student 
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activities (De Vaney, 1998). It has been pointed out that computers and software are 

predominantly Western, white and male artefacts, and that both computers and the 

Internet are still characterised as ‘masculine’ (see Li & Kirkup, 2007). The resulting 

scripts will usually function unintentionally, as a part of the ‘hidden curriculum’. 

When these scripts are not suitable for certain groups of students and these students 

are not able to identify with the supposed user, this may inhibit their learning.  

At the same time, users of technology do not necessarily need to accept the 

scripts constructed by the designers. Scripts can be modified or rejected. Oudshoorn, 

Rommes, and Stienstra (2004), describe how in processes of ‘domestication’ new 

meanings can be created or how new usage of objects can be created. Finally, users 

can become non-users. These processes are situated in a cultural context, in which 

cultural codes are important. For example, gender codes play an important role in 

processes of domestication of the Internet (Van Zoonen, 2002). In an educational 

context, teachers play a role in modification of scripts, while they coach their stu-

dents in the use of the application, and they can choose whether they use the applica-

tion in their classes or not. Modifications of scripts initiated by students may be dif-

ficult. Students are supposed to use the selected tools, and they are supposed to use 

it in a way which is limited by the boundaries teachers offer. Using technology 

which does not suit students may lead to a loss of their involvement and engage-

ment. In the end, this can result in differences in participation, attitudes and learning 

outcomes (Van Eck & Volman, 1999). Oudshoorn, Saetnan, and Lie (2002) elabo-

rated the concept of scripts as ‘gender scripts’, in order to indicate the inscriptions 

and de-inscriptions of representations of masculinities and femininities in techno-

logical products. In this thesis we extended this concept to ‘social scripts’, which 

refers to scripts which may be related to gender as well as socio-cultural characteris-

tics, resulting in more or less inclusiveness of educational tools to different groups 

of students. 

The different levels in which scripts and inclusiveness of technology show, is 

approached from the perspective of curriculum theory (see Goodlad, Klein, & Tye, 

1979; Van den Akker, 1998). In this theory, manifestations of the curriculum are 

distinguished in six curriculum levels; the ideal, the formal, the perceived, the opera-

tional, the experiential and the realized curriculum level. ICT as an educational tool 

can be seen as a curriculum product with manifestations at all these levels. In this 

thesis the formal, operational and experiential curriculum level are addressed. The 

formal curriculum level refers to the design of the tool, and the operational curricu-

lum level refers to the way in which the application is used in classroom practice by 

teachers and students. Finally, the experiential curriculum level refers to students’ 

experiences using the educational tools.  

3.   SOCIAL SCRIPTS AND LEARNING 

From a constructivist perspective the importance of meaningful learning is particu-

larly emphasized (Lave & Wenger, 1991; Ten Dam, 1999). Meaningful learning 

implies learning activities that suit students’ prior knowledge, personal experiences, 

attitudes and skills. Students should be offered the possibility to identify with the 
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subject matter and the way it is presented, and each student should feel both com-

fortable and challenged when working with educational tools. Social scripts in the 

design of educational technology may promote or hinder meaningful learning for 

specific groups of students. In other words, educational tools can be more or less 

inclusive to students with different socio-cultural backgrounds, and to boys or girls. 

Teachers may deal with this point in various ways, their actions may diminish or 

reinforce the inclusiveness of the educational tool. As teachers tend to adopt tech-

nology in ways that are consistent with their personal perspectives on curriculum 

and instructional practice (Niederhauser & Stoddart, 2001), this might also apply to 

the way they handle the inclusiveness of educational tools in the classroom. So, in 

addition to the social scripts in educational tools, teachers’ awareness of inclusive-

ness is related to the inclusiveness of the tools as enacted in classroom practice. Sen-

sitivity to social scripts that implicitly and unintentionally exclude particular groups 

of students presupposes insight into the elements that make software attractive and 

pleasant to work with for all students. Students’ appreciation of specific characteris-

tics of educational tools and learning experiences in classroom practice, may be re-

lated to students’ socio-cultural background and gender. 

4.   RESEARCH QUESTIONS AND STUDIES 

The selective effects of the use of educational technology on different groups of 

students will be central in this thesis. The opportunities and risks associated with the 

use of computers of the teaching-learning process will be analyzed from the theo-

retical perspective that ‘assumptions about the user' (scripts) are built into techno-

logical products. In this thesis three curriculum levels are addressed in order to un-

derstand how scripts and processes of domestication function in relation to inclu-

siveness of educational technology. Distinguishing between various levels of cur-

riculum is necessary since inclusiveness of technology can work out differently at 

different curriculum levels. The inclusiveness of a tool at the formal curriculum 

level, does not by definition determine how the tool is used by the teacher (opera-

tional level) or is experienced by students (experiential level). The problem defini-

tion is: “What scripts are inscribed in the design of the tools and the use of technol-

ogy in secondary education and how do these scripts work out for boys and girls and 

for students with different socio-economic and ethnic backgrounds?” This problem 

is laid out in four research questions.  

Not much is known about the selective effects of technology. Therefore, we con-

ducted a review study. The aim of the review is to obtain an insight into scripts and to 

assign the underlying characteristics built into applications that may enhance or unin-

tentionally restrict the attractiveness and accessibility of learning to different groups 

of students. This literature review is on gender inclusiveness and socio-cultural sen-

sitivity on ICT in primary and secondary education. The results are used to assign an 

‘index of inclusiveness’. So, the first research question can be formulated as: 
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1) How and to what extent do the characteristics of educational technology en-

hance or inhibit learning for different groups of students? 

 

This index of inclusiveness is used in further studies. In order to get insight into the 

selective effects of specific educational tools, a small-scale qualitative empirical 

study has been set up. Four schools of secondary education participated with a 

mixed student population and well implemented technology facilities. The inclu-

siveness of the design of different educational tools, which were used at the partici-

pating schools, has been analyzed at the formal curriculum level. The analysis of the 

tools was based on the ‘index of inclusiveness’ as presented in the review study. The 

aim of the analysis is to see whether educational tools can be distinguished in more 

or less inclusive for groups of students with a different gender or socio-cultural 

background. The analyzed applications have been observed in classroom practice 

(operational curriculum level). These observations were structured by instruments 

based on the ‘index of inclusiveness’ and describe how teachers use the tools in in-

teraction with their students, and how students use the tools. So, the second research 

question can be formulated as: 

 

2) How are the social scripts of inclusive and non-inclusive tools enacted in class-

room practice in terms of teacher and student behaviour?  

 

The relation between the formal curriculum level and the operational level is only 

one aspect which might be interesting to examine with respect to possible selective 

effects of tools. The preferences of students also influence the selective effects of 

tools. In order to investigate these preferences in relation to the index of inclusive-

ness, a survey has been administered to students from schools for general secondary 

education in the Netherlands. This questionnaire has been developed on the basis of 

the literature in our review on socio-cultural sensitivity and gender-inclusiveness in 

educational software. The preferences of boys and girls and students from different 

ethnic backgrounds were related to various characteristics of educational tools (ex-

periential curriculum level). So, our third research question is: 

 

3) How are gender and ethnic background of students related to their appreciation 

of educational technology in secondary education? 

 

Differences between boys and girls in relation to technology is an aspect which is 

most prominent and well investigated in the literature on ICT in education, and it is 

one of the effects found in the former part of this research project. In the final part of 

the research, we explored the relationship between the supposed inclusiveness of 

particular educational tools at the formal and operational curriculum level on one 

hand, and the actual experiences of students with these tools on the other hand. We 

investigated experiences of boys and girls in relation to specific educational tools in 

the four schools which also participated in the research on the operational curricu-
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lum level. Student interviews and learner reports, supported by class and student 

observations, have been used to gain insight in learning experiences of boys and 

girls. In this, we focus on students’ attitude, participation and learning results (expe-

riential curriculum level). Our fourth research question can be formulated as: 

 

4) In what way is the inclusiveness of educational technology related to the learn-

ing experiences of boys and girls?  

 

In Table 1, we show the research questions of the empirical studies in relation to the 

three distinguished curriculum levels; the formal, the operational, and the experien-

tial. For each level we indicate the investigated research materials/actors (research 

objectives), the relation to inclusiveness, the variables, and the research instruments 

of the respective studies.  

Table 1 

Research questions. 

 Formal curriculum 

level 

Operational 

curriculum 

level 

Experiential 

curriculum 

level 

Experiential 

curriculum 

level 

 

Research 

objectives 

 

Design of tools 

 

Teacher be-

haviour 

Students’ 

behaviour 

 

Experiences 

of boys and 

girls 

 

Students’ ex-

periences 

 

Relation to 

inclusive-

ness 

 

Inclusiveness of 

social scripts 

 

Enacted in-

clusiveness 

 

Effect of 

inclusiveness 

on learning 

experiences 

 

Appreciations 

of students 

 

Variables 

 

Items of the index 

of inclusiveness 

 

Teaching 

behaviour in 

terms of the 

index of in-

clusiveness. 

Participation 

of students. 

 

Learning 

experiences; 

Attitude 

Participation 

Learning 

results 

 

Appreciations 

of students 

related to 

items of the 

index of in-

clusiveness 

 

Instruments 

 

Operationalization 

of the index of 

inclusiveness 

 

Teacher/ 

class obser-

vational in-

strument 

 

Learner re-

ports 

Student in-

terviews 

 

Questionnaire 

based on the 

index of in-

clusiveness 
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Student ob-

servational 

instrument 

Student ob-

servational 

instrument 

 

Research 

question 

 

 

2 

 

 

2 

 

 

3 

 

 

4 

Note: Research question 1 has been addressed in the review study. 

5.   LAYOUT OF THIS THESIS 

In chapter 2 we present our review of the literature on gender inclusiveness and 

socio-cultural sensitivity related to ICT in primary and secondary education. 

 

In chapter 3 we examine inclusiveness of educational tools in classroom practice. 

We investigate the social scripts in the design of particular educational tools. Fur-

thermore, we analyze the inclusiveness of educational tools as enacted in classroom 

practice.  

 

In chapter 4 the results of a survey, considering students’ appreciation of character-

istics of educational tools, are presented and discussed. 

  

In chapter 5 educational tools are examined in relation to students’ experiences. The 

aim of the study is to explore learning experiences of students while working with 

more or less inclusive educational tools in the classroom. We focus on differences 

between girls and boys. 

 

Finally, in chapter 6, we present a summary of the results of the studies, followed by 

a discussion of the main results.  

 



 

Chapter 2 

INCLUSIVENESS AND ICT IN EDUCATION: A 

FOCUS ON GENDER, ETHNICITY AND SOCIAL 

CLASS 1 

 

 

This paper presents the results of a literature review on gender, ethnic and socioeconomic status differ-

ences related to ICT in primary and secondary education. The review was conducted in order to develop 

an index for analysing the inclusiveness of educational ICT applications. The research question was: 

‘How and to what extent do the characteristics of educational ICT tools enhance or inhibit learning for 

different groups of students?’ A discussion of both research and practice-oriented literature results in a 

proposal for such an index. The paper concludes with a discussion of various dilemmas associated with 
the idea of the index, and of the ways in which it may be used in research and educational practice. 

1. INTRODUCTION 

In recent years, ICT has acquired a place in education, as it has in most other sectors 

of society. Since the 1980s many computer applications have been developed for 

educational use – programs for drill and practice, instructional programs, and simu-

lations are now available for many school subjects. Besides these, a number of gen-

eral programs have found their way into the classroom, where they are being used as 

learning or work tools (e.g. word processing programs, databases and spreadsheets). 

More recently, email and Internet access have become available to schools. Not only 

are these ICT applications seen as substituting for existing learning tools, but they 

are also being used to promote a new kind of learning in which teachers support and 

coach students’ learning processes instead of merely transmitting knowledge to them 

(e.g. Bransford, Brown, & Cocking, 1999; De Corte, Verschaffel, & Lowyck, 1996). 

Simulations and multimedia programs, for example, offer opportunities to engage 

students in solving ‘real’ problems encountered in daily life. The Internet makes it 

possible to provide problems and assignments that are realistic and up-to-date, and 

facilitates communication with the world outside the school. ICT also facilitates 

                                                           
1 Heemskerk, I., Brink, A., Volman, M., & Dam, G. ten, (2005). Inclusiveness and ICT in 

education: a focus on gender, ethnicity and social class. Journal of Computer Assisted Learn-

ing, 21 1-16. 

 

The definitive version is available at www.wileyinterscience.com
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differentiation and individualization in education: it makes it possible to tailor both 

the content and the presentation of the subject matter to the individual backgrounds, 

experiences and needs of students (e.g. DeVoogd, 1998; Gillani, 2000). Although 

evidence that ICT improves learning and learning results is scarce, students appear 

to like the use of ICT at school and to be motivated by it (Maurer & Davidson, 

1999). The opportunities for differentiation combined with students’ positive experi-

ences with ICT have recently led to the assumption that the use of ICT contributes to 

educational equality (Becta, 2002). 

However, the relationship between the use of ICT and equality/inequality in edu-

cation is far from unequivocal. Whereas some claim that the use of ICT favours dis-

advantaged students, in the literature others point out several ways in which ICT 

may increase inequality in education. First, it is likely that the digital divide between 

computer haves and have-nots and those who do and do not have access to the Inter-

net – a divide which follows the traditional lines of race and social class (De Haan & 

Huysmans, 2002; Novak & Hoffman, 1998) – results in differences in the ICT 

knowledge and skills that students acquire outside school. A teacher’s expectation 

that his or her students are skilful computer users may disadvantage those who have 

not had the chance to acquire these skills.  

Second, although by now virtually all Western schools have computers and 

Internet access, they appear to differ in the ways they use these facilities (Becker & 

Ravitz, 1998; Volman, Van Eck, Heemskerk, & Kuiper, 2005). Poor and minority-

group students are more likely to use computer for drill and practice activities, while 

their affluent white peers are more likely to use advanced technology tools and/or 

the Internet. Even within schools differences occur between students in the extent 

and kind of computer and Internet use (Schofield & Davidson, 2002; Solomon, 

2002).  

Third – and this aspect is the most difficult to grasp – differences between stu-

dents may originate when working with ICT, because certain ICT applications are 

not equally accessible or attractive to all students, owing to their experiences outside 

the school, interests, attitudes and learning approaches (e.g. Chisholm, 1995; Dama-

rin, 2000). The differing appeal of ICT applications to different groups of students 

has, in particular, been described in the literature on gender and ICT (Volman & 

Van Eck, 2001). Gender differences in ICT knowledge and skills, in participation in 

activities involving computers at school, and in computer attitudes have been ex-

plained by pointing out that not only computer games but also educational software 

is often unintentionally tailored to the interest of boys. The development of gender-

inclusive educational software has been advocated for many years now. More re-

cently, similar arguments have been formulated in relation to differences between 

ethnic or cultural groups, and a plea has been made for increased cultural sensitivity 

where the use of ICT in education is concerned (e.g.Damarin, 1998; Gillani, 2000; 

Reeves, 1997).  

In this article we build on this line of thought and analyse the accessibility and 

attractiveness of ICT applications to different groups of students, focussing on gen-

der, class and cultural inclusiveness. We combine an educational perspective on 

teaching and learning with insights from the sociology of technology, in order to 

interpret the literature on inclusiveness and ICT in education. It is emphasized in 
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educational theories that learning is fostered when students are actively engaged in 

activities that are meaningful to them (e.g. Simons, Van der Linden, & Duffy, 2000). 

The sociology of technology contributes to the understanding of how the design of 

educational tools may inhibit the active involvement of students in learning. Analy-

ses from a sociology of technology approach show that technological artefacts are 

never neutral, but always imply human choices. Assumptions about the supposed user 

and the way he or she will use the artefact are incorporated into the design of, for ex-

ample, bicycles, microwave ovens and electric shavers. Computers and software, in-

cluding educational software, are not neutral media (Chisholm, 1995) and these as-

sumptions – or ‘scripts’ (Akrich, 1995; Woolgar, 1992) – are built into them, too. 

Such assumptions may pertain to the prior knowledge, learning approaches, interests 

and attitudes of students, or to the effectiveness of ways of structuring the curricu-

lum or organizing student activities (De Vaney, 1998). The resulting scripts will 

usually function unconsciously, as a part of the ‘hidden curriculum’. When these 

scripts are not suited to certain groups of students and these students are not able to 

identify with the supposed user, this may inhibit their learning. Ultimately this can 

result in differences in participation, attitudes and learning outcomes in both ICT 

itself and subjects in which ICT is used as an educational tool.  

In order to provide for inclusive education in technology-rich learning 

environments it is therefore necessary to obtain an insight into these scripts and to 

identify the underlying characteristics built into ICT applications that may enhance 

or unintentionally restrict the attractiveness and accessibility of learning to different 

groups of students. With this objective in mind, we conducted a literature review on 

gender, ethnic and SES differences related to ICT in primary and secondary educa-

tion. The following question guided our literature search and analysis: How and to 

what extent do the characteristics of educational ICT tools enhance or inhibit learn-

ing for different groups of students? After describing the search, we answer the re-

search question based on an analysis of the literature we reviewed. In the second 

part of the article, the results of our review are used to identify the characteristics of 

inclusive ICT applications for education, which are presented as an ‘index of inclu-

siveness’. In the final section, we discuss ways in which this index can be used in 

research and educational practice, and go into some of the problems associated with 

the idea of such an index. 

2.   METHOD AND SEARCH RESULTS 

We searched the SSCI and ERIC databases for the period 1992-2002 using the de-

scriptors computer*/ educational technology - ethnic*/socioeconomic* - elemen-

tary/primary/secondary education. We then searched the same databases for the pe-

riod 1999-2002, using sex/gender as the second keyword. We used Volman and Van 

Eck’s (2001) review on gender and ICT in education for literature from the period 

1992-1999. 

Many of the articles we found did not focus on ICT tools and their effects, but 

described differences in participation in ICT activities (i.e. differences concerning 

who works with which tool, does what, how and when) and differences in computer 
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attitudes between students. We did not select these articles for our review, as our 

research question does not concern the existence of differences in general, but the 

possibility to explain such differences in terms of the characteristics of ICT applica-

tions, namely scripts. However, we did select those articles that describe differences 

in participation between social groups when working with the same ICT tools, be-

cause such studies shed light on the issue of scripts in educational software. ICT 

resources for multicultural education – which are meant to acquaint students with 

and teach them respect for different cultures – turned out to be an often discussed 

issue in the literature. We only selected these articles, however, if they also ad-

dressed the question of inclusiveness in terms of the characteristics of the teaching 

material. There appears to have been relatively little empirical research on the issue 

that interested us most, namely the differential impact of the characteristics of ICT 

as an educational tool on the learning processes and the learning results of different 

groups of students. We did, however, find a considerable number of theoretical or 

reflective articles on this issue. We decided to select both empirical and non-

empirical studies and practice-oriented articles (e.g. guidelines for cultural sensitiv-

ity) for the review. After applying these selection criteria, the search produced about 

50 relevant titles.  

The large majority of the articles found concern gender differences, with a more 

limited number of publications focussing on race/ethnicity, and a few discussing 

socio-economic or class differences, often under the broader heading of equity. 

Studies taking an integrated approach to gender, race and class are scarce, as Sutton 

(1991) and Volman and Van Eck (2001) have already remarked. A great variety of 

ICT applications are discussed in the literature, for example drill and practice or 

instructional programs concerning specific subject matter, Internet/web-based pro-

grams, computer mediated communication, and integrated learning environments. 

Many of the empirical studies were small scale – for instance, on the experiences of 

different groups of students while working with ICT tools – or case studies in which 

it was investigated how ICT is used in diverse classrooms. The majority of the lit-

erature has a prescriptive character and formulates guidelines for the development 

and use of educational ICT tools based on a theoretical analysis of the learning 

needs and preferences of particular social groups. There is a general lacuna in re-

search on ICT and education concerning the relationship between learning outcomes 

and the use of ICT (e.g. Bain, Huss, & Kwong, 2000; Wilson, 1999), and we found 

hardly any studies that linked the issues of the characteristics of the design of educa-

tional ICT tools to the learning outcomes of students.  

In the literature a number of characteristics are discussed that are supposed to be 

relevant in terms of the gender or cultural inclusiveness of ICT applications. A first 

analysis of the literature revealed three major topics into which these characteristics 

could be grouped. The first is the content of educational ICT tools: to what extent 

and how does the content of such tools enhance or inhibit learning for different 

groups of students? The dominance of visual and audio information is one of the 

main factors distinguishing ICT educational tools from other teaching materials. The 

second topic is the gender inclusiveness and cultural sensitivity of the visual and 

audio interface, which includes the navigational structure of the ICT tool. The third 

topic concerns the characteristics of the instructional structure of ICT tools: to what 
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extent and how do the instructional characteristics of such tools fit in with the needs 

and preferences of different groups of students? In the following sections we review 

the literature according to these three topics. The results are then translated into an 

index for the gender inclusiveness and cultural sensitivity of ICT tools.  

3.   CONTENT OF EDUCATIONAL ICT TOOLS 

The literature contains various analyses of ways in which the content of programs or 

websites may alienate groups of students, reports on attempts to develop programs 

whose content is ‘inclusive’, and guidelines for developing or selecting such pro-

grams. Before going into detail, however, we first sketch the types of studies we 

encountered in the review regarding the content of educational ICT tools. All arti-

cles mentioned are discussed more extensively below. 

First and foremost, it should be noted that few authors actually empirically inves-

tigated how students and teachers experience the gender inclusiveness or the lack of 

such and particularly the cultural sensitivity of ICT materials. The studies by De 

Jean, Upitis, Koch, and Young (1999), Lu, Walker, and Huang (1999), Fiore (1999) 

and Agosto (2001) are exceptions to this. Research into the effects of the inclusive-

ness of ICT applications on learning outcomes is even scarcer. The only example we 

found is the work by Joiner, Messer, Littleton, and Light (1996). Further, we came 

across publications in which detailed analyses of software or websites are presented, 

or in which curriculum design is the central issue (Bigelow & Larson, 1999; Birai-

mah, 1993; Furner, Holbein, & Scullion 2000; Hodes, 1996). The remaining studies 

concern theoretical arguments for sensitivity to cultural differences (Reeves, 1997; 

Roblyer, Dozier-Henry, & Burnette,1996) or practice-oriented reflections on theory 

and research, arguing that one should recognize students’ individual backgrounds 

when developing or using multimedia and the Internet in education (Adler, 1999; 

Gillani, 2000; Henderson, 1996; Larson, 1999). Finally, authors describe the con-

struction of culturally inclusive websites (Irwin, Moore, & Stevenson, 1994; 

McLoughlin, 1999). 

The common argument in articles on the content of educational ICT tools is that 

in order for the subject matter to be meaningful to all students, there must be no ob-

stacles for students to identify with. This should be achieved by taking a perspective 

that is multicultural, non-sexist and respectful of different social classes. 

Firstly, a number of publications focus on the way in which people of different 

gender and race are presented in educational materials. It has been argued for a long 

time that in order for textbooks to be inclusive, a balanced presentation of diverse 

human groups is required, for example men and women, people with different ethnic 

and cultural backgrounds or religions, etc. The same argument is made with respect 

to digital educational materials. Analyses, however, show that such a balanced rep-

resentation is not always provided. Biraimah (1993) and Hodes (1996) analysed 

software for American primary and secondary schools, and found that female char-

acters are still featured less often than male characters are, and that non-white and 

non-Anglo-American characters are not frequently depicted.  
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Many authors point out that it is important to look beyond the mere presence of dif-

ferent groups. Women and blacks are often presented in stereotypical roles and ex-

hibit stereotypical behaviours, and social groups are not always presented in a way 

that accurately reflects their contributions in a certain area (Adler, 1999; Agosto, 

2001; Bigelow & Larson, 1999; Reeves, 1997; Roblyer et al., 1996). A frequently 

chosen way to ‘include’ women or non-whites is not by integrating them into the 

basic content, but by discussing their position or contributions in a separate section 

or special box in the program, which students can choose whether or not to read. 

Henderson (1996) argues that this is a superficial way of making a programme mul-

ticultural or gender-inclusive.  

Many researchers mention the issue of the perspective that is taken in presenting 

a subject. It is argued that educational ICT programs often unwittingly take a Euro-

centric and male-oriented perspective, by omitting non-Western or feminine world-

views, ideas and beliefs or by presenting them only superficially (Adler 1999; Gil-

lani, 2000; Larson, 1999; Reeves, 1997; Roblyer et al., 1996). An illustration of this 

is Bigelow and Larson’s (1999) analysis of The Oregon Trail, a simulation about the 

westward migration in the 1840s in the US that was meant to be a cultural and gen-

der-fair program. The authors show that although women and Indians appear in the 

simulation, their stories and experiences and their contributions to the journey are 

not included. Although taking an inclusive perspective may seem especially relevant 

in such subjects as history, languages and geography, Furner et al. (2000) describe a 

4
th

-grade mathematics course in which the Internet was used to investigate Mayan 

mathematics. The authors consider the investigation of the use of mathematics in 

diverse cultural and historical contexts as a way both to enhance students’ under-

standing and respect for each other’s culture, and to introduce them to the evolution 

and logic of mathematical systems. De Jean et al. (1999) studied how girls experi-

enced working with a mathematics computer game explicitly designed to appeal to 

girls by, for example, having a girl as the central figure in the story. Their results 

show that girls liked this game especially because the leading character is a female. 

Interestingly, boys too were enthusiastic about it. Girls also appreciated the fact that 

they could correspond with (i.e. write letters to) the figures in the game and that the 

game was about solving concrete problems. 

Larson (1999) combines a number of the issues discussed above in a series of 

guidelines for selecting equitable electronic software. These guidelines recommend 

asking, for example – and these questions look for more than the mere presence of 

social groups – are groups represented in ways that reflect the diversity within these 

groups? Are a variety of groups portrayed in a variety of occupational tasks and ca-

reers? Are all groups involved in such ordinary tasks as household and parenting? 

Are all groups developing independent lives and finding their own solutions? Are all 

groups portrayed as having a range of human responses and in a variety of situa-

tions, including interacting with others? 

Another aspect of the cultural sensitivity of educational ICT tools is the question 

whether the content is respectful and considerate of the values, manners and taboos 

of different cultural groups. It is argued that a large number of programs lack accu-

racy, depth, complexity and/or sensitivity in relation to non-mainstream cultures. 

Reeves (1997) gives the example of a story in an ESL (English as a second lan-
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guage) program, in which a boy is anxious because he is about to meet the new boy-

friend of his mother for the first time. Chinese people found this story offensive be-

cause it was felt to be disrespectful to their values of the importance of the tradi-

tional family. A dilemma that is not easily solved is that this story was probably try-

ing to be considerate to children from broken homes. Lu et al. (1999) report on a 

comparative evaluation of software performed by American and Taiwanese teachers. 

One of their examples is a program with a story featuring a farting mouse. Many 

Americans found this vulgar or offensive, whereas it was fully acceptable to the 

Chinese teachers. Finally, Larson (1999) and Gillani (2000), for example, warn 

against the use of sexist or racist language.  

In the literature on gender-inclusive science education, the importance of pre-

senting the subject matter in a ‘real-life’ context has been pointed out since the 

1980s (e.g. Rosser, 1989). Girls have been shown to be more interested in science 

subjects if these are treated in the context of their practical applications. This argu-

ment is also found in the literature on ICT and gender (Agosto, 2001; Selby & Ryba, 

1994; Volman, 1997). In relation to cultural differences this issue is less salient, al-

though Adler (1999) suggests that Australian Aborigines prefer learning through 

people-oriented tasks and context-specific skills, rather than abstract, generalizable 

skills. Also others mention the importance of this. McLoughlin (1999), for instance, 

describes the development of a culturally sensitive Web design for adult Aboriginal 

students, which is based on a community of learners. She emphasizes that in order 

for the educational program to be accepted by the students, it should be an authentic 

learning environment based on subject matter that is relevant to them. Irwin et al. 

(1994) describe the development of a multicultural website for literacy learning. 

Incorporating the life experiences and background knowledge of the students in-

volved is an important part of the program, because it helps students to relate to the 

material and serves as a foundation for learning. Recently this issue has been taken 

up more generally in educational psychology from a constructivist point of view. By 

now it is more or less generally accepted that engaging students in solving authentic 

problems motivates students, produces outcomes that are meaningful for the learners 

and leads to deeper learning (Simons et al., 2000). ICT can play an important role in 

organizing such learning processes (Bransford et al., 1999; Maurer & Davidson, 

1999).  

A final issue discussed in the literature is the importance of making ICT applica-

tions attractive to different students by addressing different interests. Again, most 

research in this area focuses on gender. It was argued early on that many computer 

games are modelled after games typically played by boys, thus alienating girls from 

using the computer. Later, several studies investigated what kinds of software girls 

find attractive, and software has now been developed that tries to take this into ac-

count. Joiner et al. (1996) experimentally compared the effects of different versions 

of software that were assumed to appeal more either to boys or to girls. They inves-

tigated the performance of girls and boys in two versions of an adventure game, 

namely a ‘male’ version with pirates and a ‘female’ version with princesses. Girls 

scored less well than boys in both versions of the game, even when computer ex-

perience was taken into account, but scored relatively higher in the version they pre-
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ferred, usually that with the princesses. Boys had a less pronounced preference for 

one or the other version and no differences in performance were found. Given these 

results, the researchers emphasize the importance of developing software that is ap-

pealing to girls. The differences in performance between boys and girls in the pre-

ferred version, however, remain to be explained.  

Fiore (1999) formulated a number of recommendations regarding the content of 

software on the basis of a literature study and interviews with girls aged from 5 to 

22. She claims that girls prefer adventure, friendship and creativity in the storyline 

rather than action, violence and playing to win, although they do like sport and rac-

ing. They appeared to prefer complicated plots and design assignments to simple 

‘rule-based, die-and-start-over’ scenarios. This can involve a broad spectrum of sub-

jects ranging from looking for solutions to complex social problems, through design-

ing interiors and clothes, to bungee jumping and travel. Opportunities for personal 

exploration were greatly appreciated. Girls indicated that they like to explore their 

own feelings and problems, experiment with different clothes and hairstyles, and see 

how people react to them in certain situations. They also appeared to appreciate it 

when their own products (e.g. drawings, words or stories) are included in the story 

or game. Girls were found to loathe stereotypes of themselves and games that are 

too ‘girly’ (e.g. skirts but no trousers hanging in the wardrobe), and to like tough, 

active female characters. In addition they preferred working together and interactive 

communication to competition, which did not automatically exclude group perform-

ance and self-improvement. Similar conclusions are drawn in the report of the 

American Association of University Women (AAUW) Educational Foundation 

(2000).  

When it comes to the question how exactly these findings and guidelines should 

be included in the development of ICT materials for education, a problem arises: it 

seems infeasible to take each student’s interests, cultural background, etc. into ac-

count in one and the same program. This problem recurs in several forms in this 

paper, and is discussed more extensively in the conclusion.  

4.   VISUAL AND AUDIO INTERFACE OF THE EDUCATIONAL ICT TOOL 

We encountered in our review quite a number of articles that look closely at the vis-

ual and audio structure or architecture of ICT tools. A reason for this is that in com-

parison to such traditional teaching materials as books, the impact of educational 

ICT applications on the learning processes of students takes place for an important 

part through the applications’ visual and audio appearance. The discussion of these 

issues in the literature addresses largely the same issues as those addressed in the 

previous section of this paper. 

4.1 Visual aspects of the program 

When the images in an ICT program are at stake, questions similar to those related 

to the content of the program are asked: is a diversity of groups of people present in 

the pictures, illustrations and graphics of the program? Are they represented in a 
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non-stereotypical way? Are cultural values, customs and taboos treated in a respect-

ful way? (cf.; Adler, 1999; Gillani, 2000; Larson, 1999; Reeves, 1997; Roblyer et 

al., 1996). Again the main argument is that a restricted or stereotypical way of pre-

senting ethnicity and gender in a program conveys a negative message to students, 

which can have an alienating effect on those who cannot or will not identify with the 

character(s) in the software. Presenting a more balanced number of male and female 

characters appears to be a better solution than introducing gender-neutral characters. 

In the present cultural and social context – which is dominated by the binary antithe-

sis of man/woman – the latter strategy is doomed to failure. Bradshaw, Clegg, and 

Trayhurn (1995) found that primary school students themselves attributed a gender 

(usually male) to the genderless figures in their program.  

The issue of how to be considerate of different cultural values and taboos in the 

images used in a program is one of the more complex issues in the design of cultur-

ally sensitive educational materials (see Reeves, 1997). Pictures of certain animals, 

for example, may be offensive to some religious groups. The same holds for pictures 

of heads and hands, which are often used as icons. The use of colour leads to similar 

problems; for example white is the colour of mourning in some cultures and of hope 

in others.  

Another issue concerns students’ preference for a specific graphic design. The 

visual communication of a program, as Gillani (2000) puts it, should attract different 

students. She argues that in African cultures the use of bright colours is often pre-

ferred. Fiore (1999) found that girls like a lot of detail and bright colours, whereas 

boys prefer more dark colours. More in general, good quality pictures and videos are 

necessary to capture the interest and attention of young people (Agosto, 2001). Also 

these visual communications should be clear and easy to understand. In addition to 

the character of the icons used, a number of other characteristics of the interface are 

discussed in the literature. The position of icons and the menu is a relevant issue 

when a language that must be read vertically or from right to left is involved (Gil-

lani, 2000; Henderson, 1996; Reeves, 1997). Agosto (2001) notes that it is important 

for users to be able to follow their own navigational path; especially young women 

prefer electronic resources that allow for multiple paths and many possible answers, 

and not just one ‘right way of doing things’.  

The issue of attractiveness thus outreaches the program as such. Sutton (1991) 

also looked at photographs in computer magazines and in advertising, and Larson 

(1999) suggests that one should look at the packaging of a program and question 

whether the pictures used are attractive to a diverse student population. 

4.2 Audio 

Two issues concerning the audio aspects of ICT program are addressed in research 

on ICT applications. First, the use of voice is taken into account. Larson (1999) and 

Agosto (2001) suggest that the narrators in a program should have a range of differ-

ent voices – both male and female – as well as different accents. It is preferable that 

the accents used be familiar to the students (Royer et al., 1994). 
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Secondly, it is suggested that the sound track should include a variety of sounds and 

music styles (Gillani, 2000; Larson, 1999; Reeves, 1997; Roblyer et al., 1996). Fiore 

(1999) found, for example, that many girls do not like the electronic music used in 

the software games designed for boys (cf. Agosto, 2001).  

Some of the studies discussed in this section tend to generalize quite readily, and 

their results do not always seem to reflect the differences within particular social 

groups – cf. how prevalent is a preference for bright colours in African cultures, or a 

dislike of electronic music among girls? Nevertheless, these studies make clear that 

using a diversity of (selectable) visual and audio features can make ICT tools more 

attractive to a diversity of students.  

5.   INSTRUCTIONAL STRUCTURE OF AN EDUCATIONAL ICT TOOL 

The inclusiveness of the instructional structure of an ICT application is the extent to 

which the way the learning process is structured by the programme, or the kind of 

learning processes that are facilitated by it, fits in with the levels and learning ap-

proaches of different groups of students. Again, the argument is that every student in 

a program’s target group should feel both comfortable and challenged when working 

with the program. Since the instructional structure of the educational ICT tool 

emerges from our review study as a frequently discussed issue and includes different 

types of analyses and research, we first present a brief overview of the kind of stud-

ies we encountered. 

Comparatively speaking, more empirical research is carried out into the instruc-

tional structure of ICT tools than into the other aspects of the inclusiveness of ICT 

applications, although few authors explicitly investigate the inclusiveness or other-

wise of ICT materials. Most empirical research has concerned studies on gender 

differences when working with ICT, focussing on collaboration (Ching, Kafai, & 

Marshall, 2000; Hoyles, Healy, & Pozzi, 1992; Kafai, 2002; Selby & Ryba, 1994; 

Pryor, 1995), group composition (Barbieri & Light, 1992; Kutnick, 1997; Under-

wood, Underwood, & Wood, 2000) or computer-mediated communication (Barrett 

& Lally, 1999; Fabos & Young, 1999; Gougeon, 1998; Hsi & Hoadley, 1997; 

Savicki, Kelley, & Lingenfelter, 1996; Wilson, 2000). Most of the studies were car-

ried out in regular classrooms (e.g. Ching et al., 2000; Hsi & Hoadley, 1997), al-

though some were designed as quasi-experiments (e.g. Kafai, 2002). Fewer empiri-

cal studies focused on cultural differences or equity: the only ones we found are the 

quasi-experimental studies by Freedman and Liu (1996) and by Royer, Greene, and 

Anzalone (1994), and the case studies by Chisholm (1995), Maurer and Davidson 

(1999), DeVoogd (1998), and Upitis (1998). The study by Hativa, Lesgold, and 

Swissa (1993) is the only study on SES differences. Volman et al. (2005) combine 

gender, SES and cultural differences when describing how students work with ICT. 

Besides empirical studies, we came across practice-oriented articles stressing the 

importance of recognizing students’ individual backgrounds when developing or 

using ICT in education (e.g. Ikegulu, 1997), as well as theoretical articles analysing 

cultural issues in educational technology (e.g. De Vaney, 1998; Joo, 1999). 
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5.1. Prior knowledge and learning strategies  

First of all, the instructional structure of the educational ICT tool refers to the extent 

to which different initial levels of students are taken into account. Research shows 

that girls generally report fewer ICT skills and less ICT knowledge than boys do 

(Volman & Van Eck, 2001), and that students from ethnic minority groups less often 

have access to computers at home (Novak & Hoffman, 1998). As a consequence, 

programs should offer instruction or tasks at various levels of difficulty in order to 

allow for differences in computer skills and knowledge, and/or should allow the 

student to seek help from peers or adults. (Chisholm, 1995; Maurer & Davidson, 

1999). Furthermore, students differ in specific content knowledge and learning ca-

pabilities. Also these initial differences should be anticipated by, for example, pro-

viding a variety of programs at different levels (Adler, 1999). 

A related issue is the fact that students may have a home language which differs 

from the instructional language used in the program. Not only the technical language 

skills but also the cultural codes of students are an obstacle to working effectively 

with a specific program (e.g. Royer et al., 1994). Joo (1999) shows that writing 

styles and structures may alienate students who have a non-dominant language. For 

example, conventions of politeness in daily language and levels of abstraction used 

in education may differ between languages. Translated texts may appear elusive or 

even threatening as a result of their directness. Several authors point to the possibil-

ity to develop programs with multilingual capabilities in order to offer learners more 

flexibility (Adler, 1999; Gillani, 2000; Ikegulu; 1997), or make a plea for such 

measures as adding explanatory dictionaries (Larson, 1999). 

Cultural differences in learning strategies is one of the central issues in studies 

on the instructional characteristics of ICT applications. It is argued that programs 

should accommodate students’ preferred learning strategies, which may be related to 

their gender and/or culture (Adler, 1999; Chisholm, 1995; Freedman & Liu, 1996; 

Henderson, 1996; Ikegulu, 1997; Irwin et al., 1994; Larson, 1999; McLoughlin, 

1999). Many examples are given in the literature of cultural differences in learning 

strategies – or learning styles – and it is argued that much educational software is 

unintentionally tailored to a Western approach to learning (e.g. De Vaney, 1998; 

Henderson, 1996). For instance, Adler (1999) argues that in Mexican-American and 

African-American cultures learning is characterized by cooperation and 

interdependence, while the Anglo-Saxon culture values independence and self-

reliance in learning (cf. Chisholm, 1995). A related issue concerns the critical attitude 

towards teachers and knowledge, which is generally considered as typically Western 

(Henderson, 1996; Reeves, 1997). In an empirical study by Freedman and Liu 

(1996), the ways in which Asian-American and non-Asian American students in 

secondary education (grade 7/8) used the computer were compared. Although a 

questionnaire and interviews did not reveal any differences, observations showed 

that Asian-American students approached the computer less creatively and did not 

experiment as much as the other students. The authors relate this to their cultural 

backgrounds and experiences, which explains their reluctance to make mistakes. 

From a more practice-oriented perspective, Irwin et al. (1994) used suggestions and 

feedback from teachers and students to make the multicultural website they devel-
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oped compatible with various learning strategies, cultural backgrounds, interests and 

needs. Furthermore, the authors argue that by using hypertext links every user can 

go through the material according to his or her own learning preference.  

Other differences in learning aproaches we came across were: learning by real-

life performance versus learning from simulations or in artificial settings; learning 

by trial and error or observation and imitation, versus learning by oral or written 

instruction; and a focus on people-oriented tasks and mastering context-specific 

skills, versus a focus on abstract generalizable skills (McLoughlin, 1999). 

In relation to learning strategies, there is the question of accommodating the ex-

isting strategy as opposed to trying to extend or change it. Most authors take the 

position that existing preferences must be both acknowledged and taken as a starting 

point for the acquisition of a broader range of learning strategies (Adler, 1999; Hen-

derson, 1996). Exemplary of this position is Henderson’s plea for a multiple cultural 

model for the design of interactive multimedia that aims at integrating academic, 

mainstream and minority cultures, and ‘acknowledges that ethnic/racial minorities 

have little choice but to become bicultural if they are to succeed academically’ 

(1996, p.95). According to Henderson, students appreciate this integration because 

the incorporation of their culture into the learning materials can be used as a place 

from which they can start mastering academic genres and other approaches to learn-

ing.  

5.2. Collaboration and communication 

A number of authors focus more generally on the kinds of learning activities fa-

voured by a program. Particularly the issue of social interaction required by learning 

activities appears to be relevant, both in terms of culture, social background and 

gender, and in terms of students’ achievement level (Adler, 1999; McLoughlin, 

1999; Gillani, 2000). This refers both to the question of collaboration versus compe-

tition, and to that of which opportunities a program offers for communication.  

Research on gender reveals that girls prefer collaboration to competition 

(Agosto, 2001; De Jean et al., 1999; Fiore, 1999; Selby & Ryba, 1994). Hativa et al. 

(1993) concluded on the basis of a study into the effect of competition on low 

achievers and disadvantaged students (low SES), that these students have more 

negative feelings about competitive programs and failing than others do. When col-

laboration is required in the learning process, the division of tasks and roles between 

students requires attention (Larson, 1999). Differences in task orientation are an 

important theme in research on gender differences and ICT (Volman & Van Eck, 

2001). Several studies found that boys appeared to be more computer-centric in the 

sense that they seized every opportunity to work on a computer while girls concen-

trated on the group process (e.g. Ching et al., 2000; Hoyles et al., 1992). However, 

this seems to be a difference not only in task orientation, but also in learning oppor-

tunities. Several authors found that girls working in mixed pairs in primary and sec-

ondary education had less chance to work on the computer (e.g. Barbieri & Light, 

1992; Pryor, 1995) or were given the less technical, lower-status tasks (Ching et al., 

2000). Following this line of research, the group composition while working on a 
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computer is taken into account. However, no unequivocal results are available as to 

which group composition (i.e. same-sex or mixed) is best in terms of achievement 

(Barbieri & Light, 1992; Kutnick, 1997; Underwood et al., 2000). Interventions 

aimed at teaching students strategies for working together seem promising (Ching et 

al., 2000; Pryor, 1995). 

The role of opportunities for communication features in the literature is a con-

tested issue with regard to different groups of students. Agosto (2001) argues that 

women tend to value computers for their ability to connect with others, which might 

explain Nordli’s (2000) finding that girls in particular like the multimedia and Inter-

net options of the computer. But while programs that offer opportunities for com-

munication with others (e.g. with experts through email or chat) seem to be appro-

priate for women, their use can be problematic for other groups (e.g. McLoughlin, 

1999). For example, asking why-questions or having a different opinion from and 

arguing with others, particularly adults, is not a natural part of the culture of some 

ethnic groups (e.g. Collis & Remmers, 1997; Freedman & Liu, 1996; Henderson, 

1996; Reeves, 1997). Moreover, communication can be complicated by differences 

in language proficiency (Joo, 1999). 

Research on gender differences addresses more specifically the effects of com-

puter-mediated communication (CMC). Hsi and Hoadley (1997) report on a study in 

which 8
th

-grade students were helped to learn about thermodynamics by means of 

electronic discussion. The comprehension of the physics material was enhanced in 

all the students as a result of their participation in the discussion. The students’ par-

ticipation, however, appeared to be more gender equitable and the girls liked the 

electronic discussion far more than the boys did. The girls appreciated having time 

to think before they responded and being able to respond anonymously; they also 

liked the absence of immediate negative comments from their male classmates. Boys 

did not prefer the anonymous option, but used the option of responding with name 

and picture. However, also regarding CMC it has been found that gender differences 

interact with cultural differences. Contrary to adult white women, the Hispanic 

women in Wolfe’s study (2002) preferred face-to-face communication, because in 

CMC the non-verbal communication was lost. The doubts others have about the 

presumed equalizing impact of CMC concern the incentives to react that may be lost 

rather than increased for some students in asynchronous communication (Fabos & 

Young, 1999) or – again – the language skills such communication requires (Vol-

man et al., 2003). 

In addition to studies on students’ experiences with CMC, the characteristics of 

men’s and women’s contributions have been investigated. Barrett and Lally (1999) 

found that men tend to write more and longer messages containing more social talk. 

Women’s messages were shorter, more task-oriented and more interactive, that is, 

they used more references to the writings of others. Other authors, however, found 

an equal or even higher participation rate (i.e. number of messages sent) and that 

women wrote longer messages (Savicki et al., 1996; Wilson, 2000). Finally, gender 

differences in communication styles have been found (e.g. Gougeon, 1998; Savicki 

et al., 1996). It remains unclear, however, to what extent these differences are re-

lated to learning outcomes. 
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A final issue with respect to learning activities is the kind of skills that are addressed 

in a program. Research on gender differences indicates that girls prefer activities that 

are creative and social, such as writing and drawing (De Jean et al., 1999; Fiore, 

1999; Passig & Levin, 1999). 

5.3. Self-confidence 

An important aspect of the instructional structure of an ICT application is the man-

ner in which a student can receive help. Many authors mention the importance of 

clear and immediate feedback and good scaffolding support in general (Adler, 1999; 

Gillani, 2000; Selby & Ryba, 1994). But according to Agosto (2001), boosting the 

self-confidence of students is especially important for girls to counteract gender-

related self-doubt when working with computers. 

Another way to promote self-confidence and provide support is to encourage 

students to help each other (Selby & Ryba, 1994; Upitis, 1998) or to work with ex-

pert students (Gillani, 2000; DeVoogd, 1998; Maurer & Davidson, 1999; Selby & 

Ryba, 1994). Especially when working with expert students it is important that the 

experts have been trained in the social aspects of helping others (Maurer & David-

son, 1999). The first and second graders in their research learned to work well with 

their peers and behaved professionally in their expert roles – although at first they 

were interested primarily in manipulating the technology rather than in helping their 

peers to learn. The extent to which students seek support from classmates seems to 

be related to differences between students. Upitis (1998) found that students who 

were not eager to use the computer in the classroom did not ask for help from their 

classmates, or were unaware of the help their peers could provide. This is in contrast 

to students who liked the computer and/or used it frequently. The results of the study 

by Kafai (2002) show that girls receive and give more help in collaborative software 

design activities than boys do. Upitis (1998) mentions the important role the teacher 

can play in helping students to find ways to obtain support. What is at stake here is 

not only the characteristics of the software, but also the context and the ways in 

which it is used. 

A final issue in the literature related to the instructional characteristics of ICT 

programs is the extent to which students are allowed to have their own input or re-

sponsibilities when working with the ICT tool, namely whether they are allowed to 

choose what to do and how to do it (e.g. Chisholm, 1995; DeVoogd, 1998; Maurer 

& Davidson, 1999). As mentioned, especially girls prefer programs that allow for 

multiple paths and many possible answers (Agusto, 2001). Many authors argue for 

designing programs that provide learners with flexibility (Ikegulu, 1997). Henderson 

(1996) is of the opinion that variability and flexibility should be features of instruc-

tional ICT programs in order to position learners as active participants in the learn-

ing process. Both Gillani (2000) and Irwin et al. (1994) see it as important for a cul-

turally sensitive website to offer students the possibility to add their own informa-

tion in order to construct their own knowledge. Maurer and Davidson (1999) em-

phasize the motivating role ICT can play in general by giving children the responsi-

bility for their own learning process.  
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The following section presents a summary of our findings in the form of an index 

for identifying the characteristics of inclusive ICT applications. This is followed in 

Section 7 by a discussion of the various – and sometimes contradictory – results of 

our literature review on gender, ethnic and SES differences related to ICT in primary 

and secondary education. 

6.   INDEX OF INCLUSIVENESS 

We have shown that gender inclusiveness and cultural sensitivity are generally de-

fined as doing justice to the diversity of people in society and taking into account the 

diverse backgrounds of students, and have discussed the ways in which different 

groups of students may be excluded or alienated by characteristics of the ICT appli-

cations used. Our review included suggestions for the design and selection of more 

inclusive ICT programs. Below is a systematic summary of our research results in 

the form of an index for the gender inclusiveness and cultural sensitivity of ICT 

tools. The three main topics that appeared in the literature constitute the three main 

parts of the index, namely:  

• the characteristics of an inclusive content of a technology-rich learning envi-

ronment; 

• the characteristics of an inclusive visual and audio interface of a technology-

rich learning environment; and 

• the characteristics of an inclusive instructional structure of a technology-rich 

learning environment 

Tabel 1 

Index of inclusiveness of educational tools 

1. Content 

1.1 Perspective  

Presence of  

different groups 
• Is there a balanced representation of diverse human groups 

(e.g. male/female; different cultural backgrounds, diversity 

of ethnicity/race; different social classes; urban/rural; di-

versity of religions/beliefs)? 

Representation of 

groups 
• Are the groups presented in ways that are positive, equal 

and non-stereotypical (e.g. variety of living situations, vari-

ety of occupational tasks and other activities, variety in 

human responses, aggressive as well as sensitive, active as 

well as inactive)? 

Contributions of 

groups 
• Are the groups represented in ways that reflect accurately 

their potential contributions to the subject of the program? 

• Are issues relating to groups routinely included within the 
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 •  content as opposed to being separated out as ‘special con-

cerns’? 

• Does the content avoid assuming that all people are operat-

ing from the same group, perspective and/or values? 

• Is it clear that decisions made in simulations may have 

different effects for different groups? 

1.2 Respectful of values • Is the content respectful and considerate of the values, man-

ners and taboos of the different cultural groups?  

• Is the language free of biased terminology? 

1.3 Real-life context • Is the subject matter presented in an authentic context (e.g. 

by using the experiences of the students, actively involve 

the students in problem solving, addressing the usefulness 

of the subject in daily life, presenting a subject using differ-

ent disciplines)? 

1.4 Addressing  

different interests 

• Does the material have the potential to attract the interest of 

all groups, not just represents a stereotype of the interest of 

one group? 

2. Interface 

2.1 Visual aspects  

Presence and  

representation of 

different groups 

• Is there a balanced representation of diverse human groups 

(e.g. male/female; different cultural backgrounds, diversity 

of ethnicity/race; different social classes; urban/rural; di-

versity of religions/beliefs)? 

• Are the groups presented in ways that are positive, equal 

and non-stereotypical (e.g. variety of living situations, vari-

ety of occupational tasks and other activities, variety in 

human responses, aggressive as well as sensitive, active as 

well as inactive)? 

Respectful of  

values 
• Is the visual interface respectful and considerate of the 

values, manners and taboos of the different cultural groups 

(e.g. in the use of colour, icons, pictures of animals and 

other images)?  

Preferences of  

different groups 
• Are the preferences of different groups taken into account 

in the visual interface (e.g. bright vs dark colours, detailed 

or not, clarity of images)? 
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Packaging • Do the packaging and/or advertising show a diversity of 

groups rather than one group to the exclusion of others? 

2.2 Audio aspects  

Voice • Does audio material include narrators from a range of 

group voices? 

Music and sounds • Does the sound track include a variety of styles of mu-

sic/sounds? 

3. Instructional structure 

3.1 Prior knowledge  

Initial level • Is the material designed effectively and explained thor-

oughly enough so that all users can work with it, regardless 

of differences in  

• ICT skills and knowledge 

• Content knowledge and learning capabilities 

Home language • Does the material acknowledge that learners may have a 

variety of home languages and take that into account (e.g. 

by using dictionaries, the use of clear language, multilin-

gual)?  

3.2 Learning strategies • Does the material acknowledge that learners may have a 

variety of learning strategies and take that into account 

3.3 Learning activities  

Collaboration • Does the program accommodate learning together as op-

posed to competition? 

If working in groups is required does the program: 

• Accommodate multiple roles and tasks 

• Provide all students with the opportunity to do different 

tasks and practice different roles 
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Communication • Does the program accommodate ways of communication 

with other people, e.g. experts, students? 

If communication is required does the program:  

• Acknowledge that some students may have difficulty with 

asking (why-) questions, arguing with adults or formulating 

their ideas?  

• Acknowledge that differences in communication styles 

exist between different groups or different languages (e.g. 

differences may occur in frequency, length or tone of mes-

sages)? 

Skills • Are different kinds of skills addressed (e.g. writing, draw-

ing)? 

3.4 Help  

Scaffolding • Does the program offer scaffolding support, i.e. an appren-

ticeship approach helping the student to develop the neces-

sary skills? 

Feedback • Is the feedback to the student positive and direct? 

Self-esteem • Does the program offer support in a way that promotes the 

self-esteem of the student? 

• Does the program offer ways for students to function as 

teacher or expert to other students? 

3.5 Students input  

Choice • Does the program offer possibilities for students to have 

choice in how to work (e.g. are there different ways to use 

the program, different solutions to the assignments)? 

• Is the student treated as an active participant with responsi-

bility for their learning process? 

Flexibility • Is the program made in such a flexible manner that students 

can alter parts to their preference? 

• Can students add their own information and experiences 

into the material? 

7.   DISCUSSION  

In the course of our review, we encountered a number of questions and dilemmas 

associated with the idea of an index of inclusiveness for designing and selecting 

educational ICT tools. In this final section we present a summary of these questions 

and dilemmas by dividing them into two central issues and discussing each issue in 

more detail. We conclude by making some suggestions for ways in which the index 

may be used in research and educational practice.  
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The first issue is whether a special index for the inclusiveness of ICT tools is neces-

sary, as many of the issues addressed apply equally to other teaching materials. With 

regard to, for example, textbooks it has been argued that they are not equally acces-

sible or attractive to different groups of students, because of their content factors, 

required learning strategies, etc. Moreover, checklists for more inclusive textbooks 

have already been made (e.g. Michel, 1986). Notwithstanding these similarities, we 

think that ICT tools have a number of specific features that make a special index 

even more relevant to ICT-based materials than to other materials. First of all, edu-

cational ICT applications have a great impact on the learning processes through the 

combination of images, sounds, video and text. Second, using ICT applications usu-

ally changes the role of the teacher in the learning environment. ICT tools are often 

used as a means for students to work independently, which gives the teacher fewer 

opportunities to make supplementary remarks and to stimulate reflection. In a face-

to-face learning situation, teachers have more possibilities to use material in a flexi-

ble manner, adding and skipping parts, or discussing information that is one-sided or 

biased. Moreover, in many ICT applications the course of the learning processes that 

students can follow is structured in a detailed way. Assumptions about the ‘ideal’ 

student and the ‘ideal’ learning process – the scripts in other words – are incorpo-

rated or built into the ICT tool more deeply than is the case with many other linear 

or written teaching materials. 

The second issue is the diversity of experiences, preferences, opinions, etc. when 

different groups of students are taken into account. Is it possible – and desirable – to 

design ICT materials that fit in with the interests, backgrounds, learning strategies, 

etc. of all students? As stated in the introduction, we built on the educational per-

spective that learning processes are fostered most when students are actively en-

gaged in activities that are meaningful to them and are appropriate to their level and 

learning approach. From this standpoint some general principals can be distin-

guished, for example the importance of authentic contexts, taking into account the 

initial level of the student, the benefits of collaboration, and the importance of the 

good preparation and guidance of this process. It is interesting to note that some of 

these general characteristics appear in educational theory and research as powerful 

principles of learning for all students (e.g. De Corte, 2000; Dewey, 1916), and at 

other times as principles of learning especially suited for girls and at-risk students. 

However, following these general guiding principles, it might be advisable for 

different students to use different learning materials, namely materials that offer the 

most motivating, authentic context that fits in with the level and the learning strategy 

preferences of specific students or groups of students. From this perspective several 

authors indicate that it is not possible to design an ICT tool that will conform to all 

these different interests, levels and preferences (Gillani, 2000; Ikegulu, 1997; Upitis, 

1998). Designing material that is appreciated by students from all cultural back-

grounds is perhaps an even more insuperable problem, as illustrated by the example 

of the boy who is about to meet his mothers’ boyfriend, and that of the use of the 

colour white. Although ICT tools have much more potential to meet students prefer-

ences compared to other learning materials, because of the possibility of using dif-

ferent settings from which students can choose, it’s still impossible to implement 
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selection possibilities for all items mentioned above. We therefore adhere to the 

opinion that schools should be able to offer students a variety of ICT materials, in 

order to provide each student with interesting, motivating and meaningful ways of 

learning (e.g. De Vaney, 1998; Upitis, 1998). From this standpoint, inclusiveness 

relates to the entire collection of ICT tools in the classroom or school. As far as in-

dividual applications are concerned, teachers should at the very least be aware of the 

possible biases in and the sensitivities and preferences of different groups of stu-

dents.  

We think that the index we have developed can be useful as an equality tool in 

both educational practice and research. First of all, it can function as a guideline for 

educational software and web designers, helping them to make use of the phenome-

non of scripts in educational ICT tools in a conscious and productive way. Similarly, 

it can support teachers in selecting ICT materials for their students, by allowing 

them to test ICT tools against the different themes and sub-themes and to make 

choices in accordance with the composition of their group of students. Therefore, 

teachers must be aware of their own preferences in the selection of software (Upitis, 

1998). By presenting their students with only a narrow range of tools (e.g. only sci-

ence-oriented software, based on their own preference for science), teachers will 

contribute to the non-inclusiveness of ICT use. The index can play a role in this se-

lection process. Many authors suggest that involving members of different social 

groups in the evaluation and selection of programs (Adler, 1999; Henderson, 1996; 

Irwin et al., 1994; McLoughlin, 1999; Reeves, 1997) is an effective way of enhanc-

ing inclusiveness.  

In empirical research the index can be a useful instrument for establishing 

whether and, if so, to what extent different characteristics of ICT tools (i.e. the 

scripts built into them) actually promote or inhibit learning for different groups of 

students. However, in order to carry out this kind of research it will be necessary to 

operationalize the index in such a way that it can function as a measure of the inclu-

siveness of specific tools. This will require translating the index into an instrument 

with scores, possibly different scores for SES/ethnicity/gender on the first two parts 

of the index (content and interface). Because this index is based on studies of many 

different kinds of ICT applications, it is sometimes rather general. In the light of 

specific research goals it might be necessary to differentiate between the different 

types of applications.  

Finally, the index concerns only the ICT material itself and does not take into ac-

count the context in which it is used. The learning context was mentioned in various 

parts of this article. The context in which and the way educational materials are used 

appear to be crucial to the learning experiences of students. Schofield (1995) shows 

that while the use of ICT influences the classroom culture, the classroom culture 

influences the use of ICT. It is therefore very important to look at ICT applications not 

only from a static point of view, but also while they are in actual use. The learning 

environment, as students experience it, comprises the ICT tool, the teacher and his or 

her teaching, and the interactions in the class. The scripts that are built into educa-

tional ICT tools appear in different forms in the other curriculum levels as well. The 

role of the teacher in learning with ICT is emphasized by many authors. A ‘can do’ 

attitude (i.e. high expectations) towards students is seen as essential (Milone & 
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Salpeter, 1996). It is the teacher’s task to challenge the students and to motivate and 

involve them in the learning process. Based on a case study of a multicultural, mul-

tigrade class (grades 1, 2 and 3), Chisholm (1995) argues that effective computer use 

in multicultural classrooms requires the teacher to use computer management and 

instructional strategies that include supporting the cultural and individual learning 

preferences, flexibility in classroom seating, student mobility, student grouping, and 

giving students options and autonomy. Future research into the inclusiveness of spe-

cific ICT tools must include the context in which these tools are used. 
 





 

Chapter 3 

SOCIAL SCRIPTS IN EDUCATIONAL 

TECHNOLOGY AND INCLUSIVENESS IN 

CLASSROOM PRACTICE1 

 
 

 

Educational Information and Communication Technology (ICT) can be an appropriate tool for creating 

flexible learning environments. ICT can contribute to flexibility through its possibilities to keep content 

up-to-date and to address personal learning needs. ICT could, thus, make learning more accessible to a 
wider group of students. This requires that educational tools and the way they are used in the classroom, 

are experienced in a challenging and attractive way by a variety of students. In order to support the learn-

ing of all students, differences between students should be taken into account.  

In this study, the concept of ‘social scripts’ is used for analyzing the inclusiveness of educational technol-

ogy in four schools for secondary education in the Netherlands. It is also investigated how social scripts 

in educational tools and the inclusiveness of the use of these tools in classroom practice are related. 

Our analysis shows that educational tools indeed differ in the extent of inclusiveness for different groups 

of students, particularly in their instructional structure. Teachers appeared to reinforce the inclusiveness 

of the more inclusive tools, but generally, did not affect the inclusiveness of the less inclusive tools. 
When more inclusive educational tools were used, all students participated more actively, they read the 

texts better, they asked fewer questions and they collaborated more. When working with the more inclu-

sive tools, girls and minority students participated and collaborated more than when working with the less 
inclusive tools. Furthermore, the results suggest that students from minority groups need more help than 

majority population students, when using the less inclusive tools. 

1.   INTRODUCTION 

Over the last decade, the use of technology in education has increased rapidly. For 

example, technology is used for monitoring student performances, and students 

communicate and collaborate with other students through the web. Educational 

technology can be an appropriate tool for creating flexible learning environments. 

ICT can contribute to flexibility through its possibilities to keep content up-to-date 

                                                           
1 Heemskerk, I., Volman, M., Dam, G. ten, & Admiraal, W. (submitted). Social scripts in 

educational technology and inclusiveness in classroom practice. 
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and to address personal learning needs. ICT could, thus, make learning more acces-

sible to a wider group of students.  

However, there are indications that the use of educational technology in schools 

may work out differently for boys and girls, and for students with different socio-

cultural backgrounds. Schools use ICT to a different extent and in different ways, and 

even within schools students have different possibilities to experience working with 

ICT (Schofield & Davidson, 2002; Solomon, 2002). These differences tend to be re-

lated to gender, and socio-cultural background of students. For example, there are in-

dications that minority students in the Netherlands use educational technology at 

school more often in drill and practice applications, whereas Dutch majority students 

use more advanced educational tools and use the Internet more (Volman, Van Eck, 

Heemskerk & Kuiper, 2005). Moreover, the experiences of students working with a 

particular educational tool, are to a large extent determined by their experiences with 

ICT outside school, and their interests, attitudes and learning approaches, which may 

differ for boys and girls, and for students with different socio-cultural backgrounds 

(Chisholm, 1995; Damarin, 2000; Volman et al, 2005). Although ICT might be used to 

address the needs of students, students’ appraisal of educational tools may also be dif-

ferent, and it may be related to gender and origin. In earlier studies we found, for ex-

ample, that girls value clear instructions and an interesting subject more than boys, and 

minority students value pictures which provide additional information (Heemskerk, 

Volman, Admiraal & Ten Dam, submitted a). In other words, the use of technology in 

educational practice can be experienced differently by different groups of students and 

engage them differently. Educational tools may not necessarily be equally inclusive to 

different groups of students, which conflicts with the aim of equality in education. 

Teachers may deal with this in various ways. 

In the literature on educational technology, it has been shown that teachers tend to 

adopt technology in ways that are consistent with their personal perspectives on cur-

riculum and instructional practice (Niederhauser & Stoddart, 2001). This might also 

apply to the way they handle the inclusiveness of educational tools in the classroom. 

In this study we focus on how the inclusiveness of educational technology is en-

acted by teachers in classroom practice and how this affects students. In order to 

understand the mechanisms of inclusiveness of educational tools, we use the concept 

of ‘scripts’ as introduced by Woolgar (1992). 

2.   SOCIAL SCRIPTS IN ICT  

Scripts are assumptions about a supposed user which are ´built in´ in the design of 

technology. These scripts, or ‘user representations’, may result in a design more 

suitable for a specific group of users and in the exclusion of other groups (Akrich, 

1995; Rommes, 2002). On the other hand, users of technology do not necessarily 

need to adopt the scripts as constructed by the designers. Oudshoorn, Rommes, and 

Stienstra (2004), describe how in processes of ‘domestication’ new meanings can be 

created or how new usage of objects can be created. Finally, users can become non-

users. These processes are situated in a cultural context, in which cultural codes are 

important. For example, gender codes play an important role in processes of domes-
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tication of the Internet (Van Zoonen, 2002). In an educational context, teachers play 

a role in modification of scripts, while they coach their students in the use of the 

application, and they can choose whether they use the application in their classes or 

not. Modifications of scripts initiated by students may be difficult. Students are sup-

posed to use the selected tools, and they are supposed to use it in a way which is 

limited by the boundaries teachers offer. Using technology which is not suitable for 

students may lead to a loss of their involvement and engagement. In the end, this can 

result in differences in participation, attitudes and learning outcomes (Van Eck & 

Volman, 1999). Oudshoorn, Saetnan, and Lie (2002) elaborated the concept of 

scripts as ‘gender scripts’, indicating inscriptions and de-inscriptions of representa-

tions of masculinities and femininities in technological products. In this research, we 

elaborated the concept of scripts as ‘social scripts’. Social scripts refer to scripts 

which may be related to gender differences as well as socio-cultural differences be-

tween students.  

Social scripts in educational tools can be traced on the basis of literature on 

socio-cultural sensitivity and gender-inclusiveness in educational software. We dis-

tinguish three aspects of possible social scripts in educational software: scripts in the 

content of educational technology, scripts in the visual and audio interface, and 

scripts in the instructional structure of the technological tool (see Heemskerk, Brink, 

Volman, & Ten Dam, 2005 for a review study). Students should be offered possibili-

ties to identify with the subject matter and the way it is presented, and each student 

should feel both comfortable and challenged when working with the tool. Therefore, 

the structure of the program and the kind of learning processes that are facilitated by 

it, must fit in with the ability level and learning approaches of different groups of 

students. For the three aspects of scripts, questions can be articulated to indicate 

whether social scripts are hidden in particular educational tools, causing less inclu-

siveness for students with different socio-cultural background and gender. These 

questions have been worked out as an index of inclusiveness (see Table 1).  
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Table 1 

Index of inclusiveness 

1. Content 

1.1 Perspective  

Presence of  

different groups 
• Is there a balanced representation of diverse human groups 

(e.g. male/female; different cultural backgrounds, diversity of 

ethnicity/race; different social classes; urban/rural; diversity 

of religions/beliefs)? 

Representation of 

groups 
• Are the groups presented in ways that are positive, equal and 

non-stereotypical (e.g. variety of living situations, variety of 

occupational tasks and other activities, variety in human re-

sponses, aggressive as well as sensitive, active as well as in-

active)? 

Contributions of 

groups 

 

• Are the groups represented in ways that reflect accurately 

their potential contributions to the subject of the program? 

• Are issues relating to groups routinely included within the 

content as opposed to being separated out as ‘special con-

cerns’? 

• Does the content avoid assuming that all people are operating 

from the same group, perspective and/or values? 

• Is it clear that decisions made in simulations may have differ-

ent effects for different groups? 

1.2 Respectful of values • Is the content respectful and considerate of the values, man-

ners and taboos of the different cultural groups?  

• Is the language free of biased terminology? 

1.3 Real-life context • Is the subject matter presented in an authentic context (e.g. by 

using the experiences of the students, actively involve the 

students in problem solving, addressing the usefulness of the 

subject in daily life, presenting a subject using different dis-

ciplines)? 

1.4 Addressing  

different interests 

• Does the material have the potential to attract the interest of 

all groups, not just represents a stereotype of the interest of 

one group? 
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2. Interface 

2.1 Visual aspects  

Presence and  

representation of 

different groups 

• Is there a balanced representation of diverse human groups 

(e.g. male/female; different cultural backgrounds, diversity of 

ethnicity/race; different social classes; urban/rural; diversity 

of religions/beliefs)? 

• Are the groups presented in ways that are positive, equal and 

non-stereotypical (e.g. variety of living situations, variety of 

occupational tasks and other activities, variety in human re-

sponses, aggressive as well as sensitive, active as well as in-

active)? 

Respectful of  

values 
• Is the visual interface respectful and considerate of the val-

ues, manners and taboos of the different cultural groups (e.g. 

in the use of colour, icons, pictures of animals and other im-

ages)?  

Preferences of  

different groups 
• Are the preferences of different groups taken into account in 

the visual interface (e.g. bright vs dark colours, detailed or 

not, clarity of images)? 

Packaging • Do the packaging and/or advertising show a diversity of 

groups rather than one group to the exclusion of others? 

2.2 Audio aspects  

Voice • Does audio material include narrators from a range of group 

voices? 

Music and sounds • Does the sound track include a variety of styles of mu-

sic/sounds? 

3. Instructional structure 

3.1 Prior knowledge  

Initial level • Is the material designed effectively and explained thoroughly 

enough so that all users can work with it, regardless of differ-

ences in  

• ICT skills and knowledge 

• Content knowledge and learning capabilities 
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Home language • Does the material acknowledge that learners may have a vari-

ety of home languages and take that into account (e.g. by us-

ing dictionaries, the use of clear language, multilingual)?  

3.2 Learning strategies • Does the material acknowledge that learners may have a vari-

ety of learning strategies and take that into account 

3.3 Learning activities  

Collaboration • Does the program accommodate learning together as opposed 

to competition? 

If working in groups is required does the program: 

• Accommodate multiple roles and tasks 

• Provide all students with the opportunity to do different tasks 

and practice different roles 

Communication • Does the program accommodate ways of communication 

with other people, e.g. experts, students? 

If communication is required does the program:  

• Acknowledge that some students may have difficulty with 

asking (why-) questions, arguing with adults or formulating 

their ideas?  

• Acknowledge that differences in communication styles exist 

between different groups or different languages (e.g. differ-

ences may occur in frequency, length or tone of messages)? 

Skills • Are different kinds of skills addressed (e.g. writing, draw-

ing)? 

3.4 Help  

Scaffolding • Does the program offer scaffolding support, i.e. an appren-

ticeship approach helping the student to develop the neces-

sary skills? 

Feedback • Is the feedback to the student positive and direct? 

Self-esteem • Does the program offer support in a way that promotes the 

self-esteem of the student? 

• Does the program offer ways for students to function as 

teacher or expert to other students? 

3.5 Students input  

Choice • Does the program offer possibilities for students to have 

choice in how to work (e.g. are there different ways to use the 

program, different solutions to the assignments)? 

• Is the student treated as an active participant with responsibil-

ity for their learning process? 
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Flexibility • Is the program made in such a flexible manner that students 

can alter parts to their preference? 

• Can students add their own information and experiences into 

the material? 

(Heemskerk et al., 2005) 

 

Regarding the content of educational tools, many authors have argued that there 

must be no obstacles to students giving personal meaning to the subject matter. They 

claim that this can be achieved by taking a perspective that is multicultural, non-

sexist and respectful of different social classes (Adler, 1999; Gillani, 2000; Larson, 

1999; Roblyer, Dozier-Henry & Burnette, 1996; Wang & Reeves, 2007). This im-

plies that the content is considerate of the values, manners and taboos of different 

cultural groups, for example, avoidance of sexist or racist language (Lu, Walker & 

Huang, 1999). More specifically, the literature on gender-inclusive education has 

pointed out the importance of presenting the subject matter in a ‘real-life’ context 

(Agosto, 2001; Volman, 1997). Female students tend to be more interested in school 

subjects when they are dealt with in the context of their practical and social applica-

tions. A final issue regarding the content of educational tools is the importance of 

creating applications that address students’ different interests (Joiner, Messer, Little-

ton & Light, 1996).  

Discussions on the characteristics of an inclusive visual interface in educational 

technology largely address similar issues as those concerning the content. Questions 

which can be asked are: ‘Do the illustrations and graphics of the program represent a 

diversity of groups of people?’, ‘Are these groups represented in a non-stereotypical 

way?’, ‘Are cultural values, customs and taboos treated with respect?’, ‘Are the 

preferences of different groups taken into account in the visual interface?’, and ‘Do 

the packaging and advertising show a diversity of groups rather than one group to 

the exclusion of others?’ Regarding the audio aspects of educational technology, it 

is important to include narrators from different backgrounds and a variety of styles 

of music and sounds (Fiore, 1999; Gillani, 2000; Royer, Greene & Anzalone, 1994). 

The use of diverse visual and audio features in educational tools can make these 

tools more attractive to a wide range of students. 

Several issues can be subsumed under the heading ‘inclusiveness of the instruc-

tional structure of an application’. These relate to whether the way the learning 

process is structured or facilitated by the tool is compatible with the ability levels 

and learning approaches of different groups of students. Firstly, the instructional 

structure of an educational tool should be based on the prior knowledge of different 

groups of students. This refers to the initial levels of both computer skills and 

knowledge of the subject matter in question (Novak & Hoffman, 1998; Volman & 

Vfan Eck, 2001). Moreover, prior knowledge also refers to students’ language skills, 

which can be especially influential if students’ home language differs from the in-

structional language of the program/tool. Not only the technical-language skills but 
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also the cultural codes of students can be an obstacle to working effectively with a 

specific program, for example when texts in the tool are too direct or offensive in 

their culture. (Ikegulu, 1997; Joo, 1999). The second issue is the cultural differences 

in learning strategies. Many authors claim that programs should accommodate stu-

dents’ preferred learning strategies, which may be related to their gender and/or cul-

tural background (Freedman & Liu, 1996; Ikegulu, 1997; Irwin, Moore & Steven-

son, 1994; McLoughlin, 1999). For example, researchers argue that a lot of educa-

tional software is unintentionally tailored to a Western approach to learning based 

on the Anglo-Saxon cultural values of independence and self-reliance in learning 

(cf. Chisholm, 1995). This does not match with, for example, the Mexican-American 

and African-American values of cooperation and interdependence (cf. Adler, 1999). 

A related issue concerns the critical attitude towards teachers and knowledge, which is 

generally considered to be typically Western (Henderson, 1996; Wang & Reeves, 

2007). The third issue regarding the instructional structure of educational tools is the 

kind of learning activities that are addressed in a software program or tool; the issue 

of social interaction is considered to be particularly relevant. Preferences for col-

laboration or competition in general, and for applications facilitating communication 

in particular have been found to be related to socio-cultural background and gender. 

For instance, research on gender reveals that girls prefer collaboration to competi-

tion (Agosto, 2001; De Jean, Upitis, Koch & Young, 1999; Fiore, 1999; Selby & 

Ryba, 1994). The fourth aspect of the instructional structure of educational tools that 

is relevant to inclusiveness is the opportunity for students to receive help. Many au-

thors mention the importance of clear and immediate feedback and scaffolds (Gil-

lani, 2000; Selby & Ryba, 1994), which are particularly important for students lack-

ing self-confidence (Agosto, 2001). The fifth issue that is supposed to affect the in-

clusiveness of educational tools is the extent to which students are allowed to make 

their own input or take responsibility when working with the educational tool (e.g. 

DeVoogd, 1998; Maurer & Davidson, 1999).  

 

In the present study, we distinguish between inclusiveness on the formal curriculum 

level and on the operational level. The former refers to the design of learner materi-

als. The latter refers to the classroom behaviours of teachers and students (cf., Good-

lad, Klein, & Tye, 1979). The problem we want to address in this study is how social 

scripts in educational tools are related to inclusiveness in classroom practice. First, 

we investigate what social scripts are inscribed in the design of educational tools. 

Second, we examine if and how teachers and students modify the inclusiveness of 

the tools, while they use them in the classroom. The main research question is: How 

are the social scripts in inclusive and non-inclusive tools enacted in classroom prac-

tice in terms of teacher and student behaviour?  
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3.   METHODS 

3.1. Participants 

The participants of this study are 81 9th grade students (age 14-15) in four schools 

for secondary education. The schools were selected according to the following crite-

ria: 

• A diverse student population in terms of gender, socio-economical background 

and cultural background. 

• 13-50% of the students are from ethnic minorities, according to the CFI2 in-

struction.  

• Innovators in the area of the implementation of ICT.  

 

The selected schools are situated in two large cities and a small town in the Nether-

lands. They varied in size and denomination. All schools mentioned the implementa-

tion of ICT in education as an important goal. They worked with laptop classes or an 

ICT-learning line, and provided an electronic learning environment. 

In these schools, four lessons of one group of students have been observed; two 

lessons of two different courses in which educational tools have been used. In total 7 

educational tools have been examined. The teachers were experienced in their sub-

ject and in the use of ICT. Table 2 shows the distribution of students over schools 

and observed courses, as well as student characteristics.  

Table 2 

 

Percentage and characteristics of students in participating schools and observed courses. 

Students in %  School A 

N=13 

 

School B  

N=21 

 

School C  

N=27 

 

School D  

N=20 

 

Courses German  

History 

English  

Geography 

German  

Geography 

French  

History 

    

53.8 54.5 63.0 60.0 

Gender 

Girls 

Boys 46.2 45.5 37.0 40.0 

    

15.4 23.8 59.3 90.0 

Origin 

Minority 

Majority 84.6 76.2 40.7 10.0 

 

                                                           
2 CFI is an organization responsible for financing educational institutions and disseminating 

government information on education in the Netherlands. 
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3.2. Data  

In this study, two levels of curriculum are studied. The formal curriculum level was 

examined by two researchers who scored the tools independently on the degree of 

inclusiveness.  

The operational curriculum level was examined by means of observations of 

teachers and students during the use of ICT in the classroom. The observations were 

performed in teams of two researchers. Video- and audio records were supplemented 

by the field notes of the observations (Adler & Adler, 1994). In each class, four stu-

dents were selected for observation forming a mixture of boys and girls, and stu-

dents of different origin. In each school, the ICT coordinator has been interviewed 

about the school policy and the implementation of ICT. The interviews and observa-

tions were transcribed into protocols and analyzed with help of Kwalitan software 

for qualitative analysis (www.kwalitan.nl).  

3.3. Instruments and analysis 

Two variables were measured. First, at the level of the formal curriculum, the pres-

ence of social scripts in seven educational tools has been measured, using an opera-

tionalization of the index of inclusiveness (see Table 1).  

Each subheading (1.1, 1.2, 1.3 etc.) was scored by two researchers, with the help 

of questions focusing on whether attention in the tool was paid to that particular 

theme, for example: ´Is there a balanced representation of diverse human groups?´ 

(with 0= no or little attention, and 1=clear attention). For the cluster ‘content’ and 

‘interface’, a separate score has been calculated for boys and girls, for students with 

different socio-economical backgrounds (SES), and for students with different eth-

nic backgrounds (origin). For the cluster ‘instruction’ only one score has been as-

signed for each item. We checked whether the instruction accommodated different 

ways of learning and working with the tool, instead of specifying ways of instruction 

that would fit particular social groups. The scores on the clusters Content (with a 

range of 0-4), Interface (0-2), Instruction (0-5) were summed (0-11). This resulted 

into three scores for each of the seven tools, one for gender inclusiveness, one for 

inclusiveness of origin, and one for socio-economical background. The inter-

observer agreement between the two observers is 0.85 in terms of Cohen’s kappa. 

Secondly, at the level of the operational curriculum, we measured the inclusive-

ness of the use of educational tools in classroom practice with the help of two obser-

vation instruments. The first instrument is focused on the observation of teaching 

behaviour in terms of the index of inclusiveness. In addition, some general items 

about the use of ICT and about the classroom practice were included, such as the 

quality and quantity of computers, collaboration or competition, and participation of 

students. The second instrument is focused on the observation of student behaviour, 

again in terms of the index of inclusiveness. Now the items focus on how and to 

what extent students participate and what roles and approaches appear while they 

work with different tools, such as collaboration and communication. 

The video tapes and researcher’s notes of the observations were transcribed in 

written protocols. From these protocols, assertions and descriptions were selected 
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which were related to each item of the index of inclusiveness. For teacher behaviour, 

this process resulted in summaries and reflections on inclusive or non-inclusive 

teacher behaviour, in relation to the scripts in the applied tool. Four observers ana-

lyzed these data from scratch, in terms of whether the teacher reinforced or dimin-

ished the inclusiveness of the tool, and negotiated disagreements until the outcomes 

were agreed upon or disagreements were understood and reflected as such (cf. Mar-

ble 1997). The analysis resulted in positive or negative marks on each item of the 

index of inclusiveness, for teachers who respectively reinforced or diminished the 

inclusiveness of the tool. Finally, the marks in the more and less inclusive tools were 

summed separately.  

The analysis of the student observations followed the process of content analysis 

according to Huberman and Miles (2002). In the analysis of the observations of how 

students work with educational technology in the classroom, two topics were distin-

guished, namely, participation, and role and approach. Participation was operational-

ized in terms of concentration and active involvement or distraction of students; and 

role and approach in terms of cooperation, communication and the way students’ use 

their skills such as reading or typing texts. With regard to the topic ‘participation’, 

we considered how much time students were working concentrated and actively 

involved during the observation intervals, and the duration and amount of times of 

distraction from their work. We looked whether students were working on the task, 

or whether they were chatting or Googling off-task. Regarding ‘role and approach’, 

we considered whether students deliberated or cooperated on the task, or whether 

they were talking with their peers off-task. This information provided insight in the 

extent of students’ participation and their role and approach while working with the 

educational tools. After the process of data reduction described above, namely se-

lecting assertions and descriptions from the transcribed protocols, the relevant frag-

ments were sorted into appearance related to gender and cultural background of stu-

dents, and related to whether less inclusive or more inclusive tools were used (data 

matrix). In the third phase (conclusion drawing and verification) conclusions were 

drawn on whether student behaviour was different in more or less inclusive tools, 

and whether differences between boys and girls, and between minority and majority 

students appeared. These conclusions were verified by going through the data again 

and looking for counterexamples. 

4.   RESULTS 

In this results section, we will go into the two levels of how inclusiveness of ICT 

might work out in the educational practice. We will first describe the formal curricu-

lum level, which addresses the social scripts which has been built in the educational 

tools of this study. Then, we will elaborate on two aspects of the operational level: 

teacher behaviour and student behaviour. For teacher behaviour, two types of teach-

ing will be described: teaching activities that reinforce the inclusiveness and teach-

ing that diminishes the inclusiveness as defined by the social scripts in the educa-

tional tool used. For student behaviour, the student activities are described for dif-

ferent groups of students. Firstly, girls and boys were distinguished. Secondly, stu-
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dents originating from a minority population and students from the majority popula-

tion were distinguished.  

4.1. Formal curriculum level 

4.1.1. General description 

In this study seven applications are selected, three applications for a language course 

(English, German and French) and four for social studies (History and Geography, 

each two applications). The German and French applications belong to schoolbooks 

which are used in the course. They are designed by a publishing-firm and available 

via the internet and/or CD-rom. These applications have the same look-and-feel as 

the textbook and correspond with the contents of the regular lessons, which in gen-

eral is repeated and exercised in the educational tool. The other applications are de-

signed by the teachers themselves and generally consist of assignments and search-

ing for information. 

Although ICT is not the most suitable medium for supplying linear narrative 

(Laurillard, 2002), all analysed educational tools trigger linear student activities to 

some extent. Students can read information, in various amounts supplemented by 

photos, drawings or short films. The tools for German and French offer relatively 

little linear narrative material, while the two tools for geography present a relatively 

large amount. All tools facilitate exploration. Students can navigate through the ap-

plication, use hyperlinks, use different sources from the internet etc. Four applica-

tions might be classified as more advanced educational tools. In the two tools be-

longing to the regular schoolbooks (German and French) students can play an educa-

tional game or they can use city cameras by the Internet, and in these tools feedback 

is provided. The other two more advanced tools are both history tools, in which stu-

dents can produce a power point presentation or a chapter of a book, or they have to 

work in groups and research sources for a debate.  

4.1.2 Social scripts 

Besides general differences, the applications differ with regard to the extent of in-

clusiveness for different groups of students. What are the social scripts appearing 

from the analysis of the tools at the level of the formal curriculum according to the 

index of inclusiveness? In Table 3, we summarized the frequency of the appearance 

of elements of the index of inclusiveness in the tools, separately in the three clusters 

of the index (content, interface and instructional structure). In general, the instruc-

tional structure of the educational tools appears to be the most distinguishing aspect 

in relation to inclusiveness.  
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Table 3  

Inclusiveness of the social scripts of the educational tools  

Application  Content 

(range 0-4) 

Interface 

(range 0-2) 

 

Instruction 

(range 0-5) 

Total 

(range 0-11) 

 

Tool 1 Geography (B)  

SES 

Gender 

Origin 

 

 

1 

1 

1 

 

 

0 

0 

0 

 

 

 

0 

 

 

1 

1 

1 

 

Tool 2 Geography (C)  

SES 

Gender 

Origin 

 

 

1 

1 

1 

 

 

0 

0 

0 

 

 

 

0 

 

 

1 

1 

1 

 

Tool 3 English (B) 

SES 

Gender 

Origin 

 

 

1 

1 

1 

 

 

0 

1 

0 

 

 

 

0 

 

 

1 

2 

1 

 

Tool 4 German (A, C) 

SES 

Gender 

Origin 

 

 

0 

3 

0 

 

 

1 

1 

1 

 

 

 

1 

 

 

2 

5 

2 

 

Tool 5 History (A) 

SES 

Gender 

Origin 

 

 

4 

4 

3 

 

 

1 

1 

0 

 

 

 

2 

 

 

7 

7 

5 

 

Tool 6 History (D) 

SES 

Gender 

Origin 

 

 

2 

3 

2 

 

 

0 

1 

0 

 

 

 

4 

 

 

6 

8 

6 

 

Tool 7 French (D) 

SES 

Gender 

Origin 

 

 

0 

3 

0 

 

 

1 

2 

0 

 

 

 

5 

 

 

6 

10 

5 

 

The inclusiveness of the content of educational tools is primarily determined by 

items which address different interests of students and put the subject matter in a 

real-life context. Tools 1, 2 and 3 score equally low for gender, SES and origin. In 

tools 4 and 7 attention is paid to inclusiveness with regard to gender, but not to stu-
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dents from different origin. Tools 5 and 6 are the most inclusive to all categories of 

students when content is concerned.  

The scores of inclusiveness for interface are generally low as most tools do not 

include pictures or video. The material often consists of text only. When little visual 

material is used, it’s hard to present different perspectives and/or a balance of differ-

ent groups of students. Audio aspects are even less used, with the exception of tools 

4 and 7, where foreign languages are spoken. Tools 1 and 2 have a zero score on this 

point. Tool 7 shows the highest score, because it shows the best balance in presenta-

tion of different categories in pictures and sounds.  

The items concerning the instructional structure relate to whether the way the 

learning process is structured or facilitated by the tool is compatible with the ability 

levels and learning approaches of different categories of students. In the less inclu-

sive tools (1,2 and 3) we find a zero score for all items mentioned. This means that 

all students are supposed to work in the same way, namely individually reading texts 

and answering questions. They have to work at the same level of difficulty concern-

ing ICT skills as well as concerning the content and level of language achievement, 

without support, scaffolding or help functions. The more inclusive tools are more 

compatible to different ability levels and learning approaches, different skills are 

addressed, collaboration is accommodated, students receive good support and they 

can put in their own experiences or information and they have responsibility for 

their learning process. The most inclusive tools, tools 6 and 7, provide, for example, 

different ability levels, or offer a glossary. As to learning approaches, students can 

choose the order of learning and between listening or reading texts, etc. Students can 

choose whether and how they want to cooperate. The tool provides help functions or 

students can choose their own solution. They are facilitated to plan their work and 

choose which material they want to use. 

From the analysis of the formal curriculum level it appeared that in all applica-

tions gender diversity is taken into account most, while diversity in terms of socio-

economic background and origin were paid less attention to. Overall the inclusive-

ness for the three different categories are correlated, which means that the tools that 

are more inclusive in terms of gender are more inclusive in terms of origin and so-

cio-economic background as well. Tools 5, 6 and 7 can be considered the most in-

clusive from the seven analysed tools. These are the two history applications and the 

French application. The two geography applications and the English application 

appeared to be the least inclusive tools (1, 2 and 3). The tools belonging to school-

books (4 and 7) which are provided by a publisher, scored relatively high on the 

aspect of the interface.  

Comparing these results with the general description of educational tools earlier 

in this section, we see that the tools which are the least inclusive (1, 2 and 3) are 

mainly narrative and facilitate exploration. The more inclusive tools are the more 

advanced tools which facilitate more learning activities, and show a less linear struc-

ture.  
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4.2. Operational curriculum level 

At the operational curriculum level, we distinguish between teacher behaviour and 

student activities. We will compare the use of three applications which are more 

inclusive (tools 5, 6 and 7) at the formal curriculum level with three applications 

which are less inclusive (tools 1, 2 and 3). 

Before answering the question into the extent of inclusiveness it is useful to point 

out some contextual observations. In general, only little technical problems occurred 

while working with the educational tools. The teachers appeared to be capable to 

solve the problems that did occur, like printers that did not work, headsets which 

were defect, sites that were occupied etc. They helped students to fix the problems 

or they solved the problem in a flexible way like the suggestion to mail the answers 

instead of printing them. Overall the atmosphere in the classes was not competitive 

and the participation of students was good.  

4.2.1. Teacher behaviour 

In this section, two types of teacher behaviour will be described: teaching that rein-

forces or diminishes inclusiveness, both for the three less inclusive tools and the 

three more inclusive tools. The inclusiveness of teacher behaviour is reported for all 

groups of students, without differentiation between girls and boys, students from 

minority groups or from majority groups, and students from different socio-

economical backgrounds, since teacher behaviour is not always directed at specific 

students. The appearance of inclusiveness reinforcing or diminishing behaviours is 

summarized in Table 4. Each mark represents the number of teachers showing be-

haviour related to the inclusiveness of the tools on the various aspects of the index 

of inclusiveness. Positive or negative marks indicate whether inclusiveness was rein-

forced or diminished. Finally, the marks in the more and less inclusive tools were 

summed separately.  

In general, we find the most inclusiveness stimulating teacher actions, and the 

least inclusiveness diminishing teacher actions in the cases where already more in-

clusive tools are used. These differences between more and less inclusive tools are 

most prominent in teacher behaviour with regard to prior knowledge, students learn-

ing activities and providing help, except for the aspects of prior ICT knowledge and 

scaffolding. This will be explained below. 
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Table 4 

 

Scores on teacher behaviour in relation to the index of inclusiveness. (Range 0-3, indicating 

the number of teachers showing the specified type of behaviour.) 

Item of the index Less inclusive tools More inclusive tools 

 Further  

diminishing 

inclusiveness 

Reinforcing 

inclusive-

ness  

Diminishing 

inclusive-

ness  

Further 

reinforc-

ing inclu-

siveness  

Perspective     

Respectful of values    +1 

Real-life context  +1  +1 

Content  

  

  

Addressing different 

interests 

    

+2 

Visual aspects   -1  Interface  

 Audio aspects     

  

+3 

 

-1 

 

+1 

Prior knowledge,  

ICT 

Content -2 +1  +3 

Learning strategies -2   +2 

 

 

   

+2 

-1 +1  +3 

Learning activities 

Cooperation 

Communication 

Skills    +2 

 

 

 

+2 

  

-1 +1 -1 +2 

Help  

Scaffolding 

Feed back 

Self-esteem -2 +1 -1 +2 

Instruction  

  

Students input; choice 

and flexibility 

    

+2 

  -8 +10 -4 +23 

Teaching reinforcing inclusiveness 

As to the content, only a few inclusiveness stimulating teacher actions were ob-

served. For example, in a more inclusive tool the aspect of ‘respectful of values’ was 

improved by discussion between the teacher and a student. In this case the teacher 

discussed prejudices against Jewish people and explained the difference between 

facts and prejudices. The aspect of real-life context in tools was made more inclu-

sive by connecting experiences of students to the content. For example, one tool 

dealt with public water cleaning and sewerage. The teacher organized a visit with 

the students to a sewage treatment plant. The aspect of ‘addressing different inter-

ests’ of a tool has been reinforced by following the interests of students. For exam-

ple, students had to choose a subject from a list of subjects on which they had to 

prepare a presentation. In another example, a student is interested in a specific 

source of information about the Holocaust, and brings up an interesting question. 
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The teacher stimulates this student to do further research on this and to report the 

results. 

There were no teacher actions observed which reinforced the inclusiveness of the 

interface.  

More ways of reinforcing inclusiveness were observed with respect to the cluster 

of instruction. With respect to the aspect of ‘prior knowledge’ teachers generally 

refer to previous lessons or other material which is used earlier in the course, or they 

give additional instructions in order to make students find their way on the com-

puter. For example, students get a note with instructions on how to start the task on 

the computer, and a teacher explains the easiest way to save the answers and how to 

manage documents in web mail. In another case, students use the tool for their 

preparation of an exam. They have to choose tasks they find difficult and have the 

opportunity to ask questions.  

With respect to the aspect of adaptation to different learning strategies, im-

provements to the inclusiveness of the tools were observed when teachers give stu-

dents a choice in how to work. For example, students are allowed to collaborate in a 

problem-solving task, or to cooperate by dividing the tasks. Another example is that 

students are allowed to choose whether they want to work with the schoolbook or 

with the tool, and they are allowed to choose which tasks they want to complete.  

Reinforcing the inclusiveness of educational tools in the sense of using of a vari-

ety of learning activities, teachers add to the inclusiveness of tools on all three as-

pects mentioned in the index: cooperation, communication and skills. With respect 

to cooperation, students are supported and coached. For example, while students 

cooperate in small groups, one of the students is accused of being lazy by the other 

members of the group. The teacher sorts this out and helps the students to get along. 

With respect to communication, inclusiveness is reinforced by teachers who are 

available for students to ask questions, and who pay attention to students who don’t 

ask questions. For example, a teacher emphasizes to be available for answering 

questions and discussion. Teachers walk around in the classroom answering ques-

tions and paying attention to individual students by asking them how they are doing. 

With respect to skills, inclusiveness is improved by helping students to develop their 

skills to cooperate, for example by advising them to take turns on the tasks.  

Another way of how teachers reinforce the inclusiveness of a tool is by offering 

help through scaffolding, positive and direct feedback, and enhancing students’ self-

esteem. Teachers give students hints or ask questions in order to help students to 

find the answers to the task. For example, a teacher tells students that they ask good 

questions, or tells them the answer is correct but that they should elaborate a bit 

more. Some teachers give students the opportunity to explore the tool and to share 

their discoveries with other students.  

Finally, with respect to the aspect of students´ input, the inclusiveness of a tool is 

improved by giving students responsibility for their learning process and the oppor-

tunity to add their own information and experiences. For example, students can 

choose which tasks they want to do in order to prepare for an exam. Students have to 

plan their actions, and the teacher gives individual advice about the planning. Stu-

dents sometimes have to negotiate with other members of the group, or with students 
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from other groups, in order to choose the subject of their task. In another example, 

students are offered an ill-structured task, in which they are free to bring up different 

subjects and to prepare a presentation the way they like.  

Teaching diminishing inclusiveness  

In general, we found less teacher activities which could be interpreted as diminish-

ing the inclusiveness of a tool. With respect to the content of a tool, no activities 

were observed. In the cluster of the interface we found just one diminishing action 

on the features of the tools. In this action, the teacher discourages some students to 

put effort in the design of a PowerPoint presentation.  

We only observed a few teacher actions which might be interpreted as diminish-

ing the inclusiveness of a tool in the cluster of instruction. In an example with re-

spect to prior knowledge, students showed to have difficulties with a task. The 

teacher answered the questions directly without referring to prior knowledge. In an-

other example, students had some difficulties with starting the application. The boys 

neglected the instructions of the teacher, and found out for themselves how to start 

the program. The girls waited for the help of the teacher. The teacher did not provide 

any instructions or refer to prior knowledge, but personally undertook the necessary 

actions on the computer. Yet in another example, the content appeared to be more 

difficult than the teacher expected. Help was provided individually and students had 

to wait for a long time before they could ask their questions. In these cases, remind-

ers referring to prior knowledge of the content could have been offered in groups or 

in the class as a whole, to prevent students loosing their interest.  

In two examples, students were expected to work individually on their tasks, and 

other learning strategies were not addressed, whereas the tools could have been used 

in other ways.  

An example of diminishing inclusiveness with respect to learning activities was 

found in the aspect of communication. Communication with the teacher is some-

times hindered, because the teacher withdraws behind a computer and is not avail-

able for questions during a substantial period of the lesson.  

In the aspect of providing help some examples of diminishing the inclusiveness 

of the tools were observed. Teacher feedback is sometimes negative and indirect. 

For example, a teacher says: “It’s often too difficult for you, isn’t it?” or “Do you 

still not know it?”.  

In another example, a student has to skip the task which she could not complete 

without receiving any help. Promoting self-esteem when it comes to ICT skills or 

knowledge is in two examples restricted to boys. One example concerns some 

teachers who talk with boys only about technical aspects of computers (e.g., USB 

sticks and fire-wire, the failing start-up of a CD-rom.). In another case, self-esteem 

of students is hindered by a teacher who gets irritated when students have problems 

with asking questions: “You are not working very well, and I don’t hear questions!”  

 

To summarize, teachers hardly modify the scripts of the educational tools. Teachers’ 

actions, while less inclusive tools are used in the classroom, are equally often mod-

erating or reinforcing inclusiveness. On the contrary, teachers’ behaviour reinforces 
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the inclusiveness of the already more inclusive tools. These results show that the 

categorization of the educational tools at the formal curriculum level in terms of 

inclusiveness, needs no re-adjustment with regard to the operational curriculum 

level. 

4.2.2. Students’ classroom activities 

In the analysis of the observations of how students work with ICT in the classroom, 

we distinguish two topics: participation, and role and approach. These topics were 

observed on student level, and on classroom level in order to have a general view on 

all students. On each topic we will discuss differences between student categories 

when working with less inclusive and more inclusive tools.  

 

Participation 

Classroom observations show, that students were generally really concentrated and 

seriously working with the applications. Nevertheless, in the lessons with less inclu-

sive tools participation seems to be less, for example students are chatting on line 

(MSN), talking more loudly or asking irrelevant questions.  

This general observation is confirmed by student observations (see table 5). In 

the lessons where more inclusive tools are used, participation is better. This result 

concerns girls and students from minority groups more than boys and students from 

the majority of the population.  

Table 5 

Student behaviour; Participation 

Girls  

Minority Majority 

 Less inclusive tools 

• Not concentrated. Talks with other stu-

dents, calls for help quickly and is easy to 

get distracted, for example, by chat sites 

of other students. 

• Half of the observed time working se-

cretly on another course. The other part of 

the time she is working rather well, dis-

tracted only for a short while. 

• Messy start; mails answers to another 

student which is not the intention of the 

course. Afterwards rather good work. 

Once get distracted shortly by another stu-

dent. 

Less inclusive tools 

• Works hard and concentrated. Gets 

distracted shortly a few times by other 

students. 

• At first busy with something else than 

the task. Afterwards working hard and 

concentrated. Few short breaks (gaz-

ing out of the window and talking to 

another student.) 

• Arrives a few minutes late. Works 

rather concentrated and diligent on the 

task, but part of the time busy with 

another site which doesn’t deal with 

the task. 
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Boys 

Minority  Majority 

 More inclusive tools 

• Works hard on the task in cooperation 

with the neighbour. 

• Works nearly the whole lesson ac-

tively on the task. Some short inter-

ruptions by the neighbour.  

• Works actively and concentrated on 

the task, together with the neighbour. 

One time talking shortly about some-

thing else. 

• Works the whole lesson well and 

concentrated on the task. Gets dis-

tracted once by the neighbour about a 

test. 

 

More inclusive tools 

• Works hard and concentrated during the 

whole lesson. Sometimes consults 

neighbour on the task.  

• Works involved on the task. Sometimes 

consults other girls on the task. 

 

  

 Less inclusive tools 

• Works concentrated and actively on 

the task. Gets distracted several times 

by other students. 

Less inclusive tools 

• Works hard and concentrated. Talks with 

neighbour about the task and listens to the 

explanation of the teacher to the 

neighbour. 

• Works for the whole observation period 

hard. Consult the neighbour one time, and 

one time gets distracted by another 

teacher.  

• About half of the observed time quite 

active, but clearly has to make an effort to 

concentrate. Walks away from the com-

puter to have a look somewhere else, or 

gets distracted by other matters and tries 

to find out if the teacher catches him 

working with Google, which is not part of 

the task. 

• Works well on the task. One short distrac-

tion by another student who is talking to 

the teacher. 

• Works hard on the task, together with 

another student. 
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More inclusive tools 

• Works hard and with good concentra-

tion on the PowerPoint presentation. 

Cooperating with another boy.  

• Works concentrated and actively dur-

ing the lesson.  

• Works actively on the task. Discusses 

the content with the teacher.  

• Not very active in doing the task. 

Consults a few times other group 

members on the task. Teacher in-

volvement about the task division. 

• Works actively and concentrated on 

the task. Discussion with teacher 

about time-schedule.  

More inclusive tools 

• Works most of the time well on the task. 

Partly listening inattentive to other stu-

dents or the teacher, or leaning backward 

yawning. 

 

Role and approach  

The less inclusive tools are designed in a way that students have to read large por-

tions of text in order to find the answers to the questions of their tasks. In the more 

inclusive tools students have to read less text and they have more possibilities to 

cooperate and to be responsible for the planning and performance of the tasks. None 

of the applications specifically accommodates competition.  

Classroom observations show that the atmosphere in the classes was generally 

cooperative and not competitive. Only one teacher tries to stimulate some competi-

tion, by rewarding the best presentation by putting it on the school website. Student 

and classroom observations show some differences in student classroom activities 

between the less and more inclusive tools. The more inclusive tools seem to invite 

students to work in consultancy with their peers and to cooperate with each other. 

However, different responses between groups of students are found. Girls and stu-

dents originating from minority groups use the opportunity to cooperate more often 

than boys and students from the majority of the population. 

As might be expected from the design of the tools, classroom observations show 

that students working with less inclusive tools, indeed, mostly work individually and 

consult each other only when necessary. Students using the more inclusive tools are 

working more cooperatively. Boys and girls generally appear to differ in the aspect 

of cooperation and communication; girls have more interaction with their peers than 

boys do.  

Individual observations of students (see Table 6) establish this view. While 

working with less inclusive tools more students work individually, even without 

asking help from their peers, and while with more inclusive tools, indeed, more stu-

dents work cooperatively and less students work strictly individual. The individual 

observations show not only differences between boys and girls, but differences be-

tween minority students and students from the majority of the population as well. 

Girls and students originating from minority groups cooperate more often while they 
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are working with the more inclusive tools, than while they are working with the less 

inclusive tools. On the contrary, boys and students from the majority of the popula-

tion do not differ much in their way of working when both type of tools are com-

pared; they work mostly individually.  

We also find differences between the tools with respect to students’ need for 

help. Students generally need more help from the teacher and their peers while 

working with less inclusive tools. In this aspect also differences between groups of 

students appear. While working with the less inclusive tools, minority students need 

more help from the teacher and peers than students from the majority population, 

and in the more inclusive tools it is the other way around. In both types of tools, 

girls ask more help from the teacher and their peers than boys do. These findings 

suggest that more help is needed while working with the less inclusive tools. Stu-

dents from minority groups seem to have more trouble while working with these 

tools, than students from the majority of the population. 

As to reading of the texts, the student observations indicate that in the more in-

clusive tools students read the text well, while in the less inclusive tools the picture 

is more varied. We found some students who read the text very well and some stu-

dents who read the text inattentively.  

Furthermore, we find some different ways in which students keep concentrated. In 

the observations we found some girls talking to themselves while working, while 

boys follow the text they are reading with the mouse.  

Finally, in less inclusive tools students often have to list the answers to the tasks 

in a Word document. Girls and students from the majority population pay more at-

tention to the layout than boys and students originating from minority groups. 

Table 6 

 

Student behaviour; Role & Approach 

Girls  

Minority Majority 

Less inclusive tools 

• Reads the text, but not attentively. Has diffi-

culty with finding the answers she needs. 

Types answers. Asks the teacher for help on 

the content three times. Asks two times for 

help from her neighbour. Provides help 

once. Works individually. 

• Reads the text with attention. Blocks and 

types text. Works individually. Asks for 

help from neighbour once.  

• Reads the text with attention. Works indi-

vidually. Asks for help from teacher once 

about the content. 

Less inclusive tools 

• Reads text extensively (also the intro-

duction). Works individually. Blocks 

texts and types. Helps the neighbour 

once and does not ask for any help. 

• Reads text well. Works individually. 

Talks aloud to herself sometimes. 

Neither provides help, nor asks for it. 

• Reads the text with attention. Works 

individually. Has blocked the ques-

tions in the answer document. Types 

answers. Asks for help from the 

teacher once about the content and 
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  once from her neighbour. 

More inclusive tools 

• Works partly together with friend (speech 

and listening French) and partly individually 

with the computer. Asks for help from 

teacher on computer problem. 

• Reads texts with attention. Cooperates with 

the neighbour. Searches for the answers to-

gether with the neighbour and they try to 

agree on it. They help each other and con-

firm each other. Types the answers. Tells to 

the teacher how to get typed text instead of 

the handwritten text in the program. 

• Listens to text on PC with attention. Works 

individually and partly together with the 

neighbour (speaks and listens to French 

texts).  

• Reads the text with attention. Asks for help 

from the teacher once. Works in cooperation 

with the neighbour. They look for sources 

on one laptop and the neighbour types the 

answers on the other laptop. Third girl does 

not contribute much.  

More inclusive tools 

• Takes time to read the text with atten-

tion. Works individually. Asks three 

times for help on the content from 

neighbour. 

• Reads the text with attention. Works 

individually, but consults the other 

girls. Asks for help on the content 

from neighbour often and from the 

teacher twice. 

Boys 

Minority  Majority 

Less inclusive tools 

• Reads texts, while moving the mouse on 

it. Cuts and pastes texts. Works individu-

ally. Asks once for help from teacher. 

Provides help to neighbour twice. 

Less inclusive tools 

• Reads the text not attentively. Blocks 

texts and types. Asks for help from 

teacher once about the content. Asks 

neighbour or types the answers from 

neighbour. Works ‘individually’.  

• Reads text with attention. Appoints text 

with the mouse. Blocks and pastes texts. 

Has a question for the teacher once. 

Works individually. 

• Reads text with attention. Types the 

answers. Works individually and some-

times consults the neighbour. Helps 

neighbour once. 

• Reads texts with attention. Cooperates 

with friend (1 PC). Consults about the 

answers. Sometimes he types or uses the 

mouse (mostly done by his friend). No 

need for help. 
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 • Reads texts with attention. Works indi-

vidually. Gets irritated by wrong num-

bering of the answers. Doesn’t ask for 

help. 

More inclusive tools 

• Works individually. Chooses to prepare a 

test with help of the schoolbook. Has to 

plan his work on a note. Uses laptop to 

look at web quest. Asks the teacher about 

the content once.  

• Works in cooperation with the neighbour. 

Discusses the allocation of tasks and the 

content of the PowerPoint presentation. 

They both have a laptop and they use dif-

ferent screens in addition to each other.  

• Reads the texts with attention. Works  

 

 

individually. Doesn’t ask for help and 

doesn’t provide it. 

• Looks up the web quest. Asks teacher 

something about it. Works individually. 

Chooses to prepare the test with books. 

• Waits until the e-mail with the Power-

Point presentation of group member ar-

rives and then starts to work with it. Con-

sults with group members about the 

slides, and with the teacher about the allo-

cation of tasks. Works on his own part of 

the presentation. 

More inclusive tools 

• Reads the texts first and writes answers 

on paper. Works individually. Doesn’t 

ask for any help and doesn’t provide it. 

 

To summarize, our results show that in lessons with more inclusive educational tools 

student participation is better, compared to the lessons in which less inclusive tools 

are used. Students read the texts better, they ask less questions to the teacher and to 

their peers and they collaborate more while working with the more inclusive tools. 

Furthermore, we found different responses between students in relation to gender 

and origin. When working with the more inclusive tools, girls and minority students 

participated and collaborated more than when working with the less inclusive tools. 

The results suggest, furthermore, that when using the less inclusive tools, students 

from minority groups needed more help than majority population students.  

5.   CONCLUSIONS AND DISCUSSION 

The role of ICT in education has increased rapidly over the last decade. However, 

there are indications that students do not benefit equally from the potential learning 
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effects of ICT in education (Schofield & Davidson, 2002; Solomon, 2002). Differ-

ences between students’ experiences while working with a particular educational 

tool in school, are related to experiences with ICT outside school, interests, attitudes 

and learning approaches. These factors are, in turn, influenced by gender and the 

socio-cultural background of students. Moreover, students’ appreciations of educa-

tional tools are different, and tend to be related to gender and origin (Heemskerk, 

Volman, Admiraal & Ten Dam, submitted). In order to realize the potential of ICT 

in education when it comes to facilitating differentiation and individualization, dif-

ferences between groups of students should be taken into account. 

In this paper we used the concepts of social scripts in order to understand the 

mechanisms on inclusiveness. We focused on the social scripts embedded in the 

formal curriculum level of educational tools and investigated how these scripts work 

out in domestication processes at the operational curriculum level in terms of teacher 

behaviour and student activities.  

From the analysis of the formal curriculum level it appeared that differences be-

tween the educational tools exist in the social scripts in the content and to a less ex-

tent in the interface of the tools. The most important element in distinguishing the 

more and the less inclusive tools, however, is the instructional structure. In the less 

inclusive tools, all students were supposed to work individually by reading texts and 

answering questions. They were supposed to work at the same level of difficulty 

without adequate support, scaffolds or help functions. In contrast, the more inclusive 

tools were more compatible to different ability levels and learning approaches by 

addressing different skills of students, supporting collaboration between students, 

providing students with adequate support and giving students the opportunity to put 

in their own experiences and information. Finally, in these tools students had to take 

more responsibility for their learning process.  

The results of our study suggest that at the operational curriculum level teachers 

hardly modify the social scripts in the design of the educational tools. Modifications 

in relation to the inclusiveness of the content and the interface were hardly found. 

Teachers do influence the inclusiveness of the tools in terms of instruction. Teachers 

varied in the extent to which they adapted their instruction to students’ prior knowl-

edge and their learning activities, and in the extent to which they provided help. 

However, teacher behaviour that might be interpreted as reinforcing the inclusive-

ness of the instruction was shown more in relation to the tools that were already 

more inclusive. So, teachers’ actions hardly modify the scripts of the educational 

tools.  

 

The social scripts as found in the design of the tools, and the inclusiveness of the 

tools as enacted in teacher behaviour in the classroom while working with the tools, 

seem to have their effects on the way students work with the educational tools.  

Firstly, the more inclusive tools require less ICT skills than the less inclusive 

tools. In contrast to our main conclusion about teacher behaviour, teachers pay more 

attention to ICT skills while working with the less inclusive tools than teachers who 

are working with the more inclusive tools. In this aspect, they compensate for the 

social scripts in the tools. The more inclusive tools require less reading skills as 
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well. Student observations show that in the less inclusive tools the students vary in 

the way they read the texts, while in the more inclusive tools they all read quite well. 

In the more inclusive tools texts are shorter, and more mixed with pictures or im-

ages, which might relieve the difficulty of reading. 

The more inclusive tools accommodate different learning activities by offering 

more possibilities to cooperate than the less inclusive tools do. Girls and students 

originating from minority groups utilize this possibility more than boys or students 

originating from the majority of the population. Working with the less inclusive 

tools evoke more questions than working with the more inclusive tools, especially 

for girls and students originating from minority groups. Girls ask for more help from 

the teacher and their peers than boys do, which doesn’t depend on which type of tool 

they use. 

Finally, the observations show better participation of students while working 

with the more inclusive tools. In particular girls and students from minority groups 

were more concentrated and actively involved in these lessons, compared to lessons 

in which the less inclusive tools were used.  

 

There are some critical reflections to be made on the current study. It is a small scale 

study with data from 6 teachers working with 6 tools in 4 classes with some 81 stu-

dents. Moreover, we selected our schools for this study on the basis of some criteria 

one of which was the experience with the use of educational tools. The idea behind 

the selection has been that we need some experience at school with educational tools 

in order to be able to study teacher and student behaviour while using the educa-

tional tools.  

More information is needed to find support for our main conclusion that teachers 

strengthen the social scripts, as present in the design of the tools. Another issue con-

cerns the fact that, in our study, teachers chose or even designed the educational 

tools they worked with in the classroom. This is common practice in Dutch secon-

dary education. However, this also suggests an alternative explanation for our find-

ings. Teachers, who choose or even design more inclusive tools, are probably more 

aware of diversity in the student population and, consequently, behave in a way 

which could be interpreted as reinforcing inclusiveness.  

 

The aim of this study was to shed light on how social scripts in educational tools are 

related to inclusiveness in classroom practice. We investigated how the social scripts 

in inclusive and non-inclusive tools were enacted in classroom practice in terms of 

teacher and student behaviour. 

This study shows first and foremost, that social scripts are built in the design of 

the educational tools. Our analysis of the formal curriculum level shows that educa-

tional tools indeed differ in the extent of inclusiveness for different groups of stu-

dents. The design of the educational tools offers room for adjustments and interpre-

tation by the teacher, however. This room is used by teachers as they generally rein-

force the inclusiveness of the more inclusive tools and do not affect the inclusive-

ness of the less inclusive tools. Furthermore, the results indicate that more inclusive 

tools enhance student activities which might suit girls and minority students more 

than the less inclusive tools do. Further research is needed to fully understand how 
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teachers can be stimulated to use the room educational tools offer in order to in-

crease the inclusiveness of the tools for different groups of students.  

 





  

Chapter 4 

INCLUSIVENESS OF ICT IN SECONDARY 

EDUCATION: STUDENTS’ APPRECIATION OF 

ICT TOOLS 1 

 
 

 

This paper presents the results of a study on students’ appreciation of ICT applications in schools for 

general secondary education. We investigate to what extent students from different gender and ethnic 

backgrounds appreciate various characteristics of ICT tools. The research question is, ‘How are students’ 
characteristics related to their appreciation of ICT tools in secondary education’. A survey was conducted 

on 495 students from schools in the Netherlands. A questionnaire was developed, based on the literature 

on socio-cultural sensitivity and gender-inclusiveness in educational software. The results of the study 

firstly show that the questionnaire is an appropriate instrument for distinguishing between tools which are 

positively and negatively evaluated by different groups of students. Secondly, regarding group differ-

ences, the results show that girls appreciate applications that deal with an interesting subject, are easy to 

work with and provide good support. Different appreciations between students from different origins 

were found in regard to language achievements and ICT skills. The results are discussed, as well as the 

possible educational implications for the design and selection of ICT tools 

1.   INTRODUCTION 

Information and Communication Technology (ICT) in education is assumed to con-

tribute to educational equality due to its motivating effects on students and the op-

portunities it offers for facilitating differentiation and individualization (Becta, 

2002). However, there are indications that students do not benefit equally from the 

learning effects of ICT in education. These inequalities tend to be related to gender 

and to differences in socio-cultural background of students. Although the digital 

divide in access to ICT seems to be diminishing for some groups (De Haan & Huys-

mans, 2002; Steyaert & Gould, 2007), more subtle mechanisms of inequality in rela-

tion to ICT persist. For example, students from a lower SES and/or an ethnic-
minority background tend to be mainly involved in ICT mediated drill and practice 

                                                           
1 Heemskerk, I., Volman, M., Admiraal, W., & Dam, G. ten, (submitted). Inclusiveness of ICT 

in Secondary Education; Students’ Appreciation of ICT Tools 
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activities, whereas other students are more likely to use advanced technology tools 

and the Internet (Volman, Van Eck, Heemskerk & Kuiper, 2005). These kinds of 

differences exist not only between, but even within schools (Schofield & Davidson, 

2002; Solomon, 2002). Moreover, not all students perceive every ICT tool to be at-

tractive and immediately suitable to work with, although ICT can be adapted to suit 

the background, experiences and needs of individual students (see, for example, 

DeVoogd, 1998; Gillani, 2000). Students’ experiences with ICT outside school, and 

their interests, attitudes and learning approaches, which in turn are influenced by 

gender and socio-cultural background, largely determine how they experience work-

ing with a particular ICT tool (Chisholm, 1995; Damarin, 2000; Volman et al., 

2005). In order to contribute to educational equality, it seems to be important that 

the design of educational ICT tools is both attractive and challenging to students 

with different social characteristics.  

Mechanisms of inclusion and exclusion of different groups of students are 

enlightened by the concept of ‘scripts’ as introduced in gender and technology stud-

ies. ‘Scripts’ has been used to explain how assumptions about supposed users are 

built into technology. Social scripts make technological tools more, or less attractive 

to different groups of users (Woolgar, 1992). Even if ICT developers do not con-

sciously intend to design software for a particular type of user, ‘user representations’ 

play a role in the design process, which may result in a design more suited to a spe-

cific group of users and hence in the exclusion of other groups (Akrich, 1995; 

Rommes, 2002). To support the contribution of ICT to educational equality, both 

developers and teachers must be sensitive to such scripts in educational software. 

We think educational-software developers should make their products inclusive for 

different groups of students in terms of gender, social class and ethnic background. 

Moreover, teachers should pay attention to inclusiveness when they select software 

for their classes. Sensitivity to social scripts that implicitly exclude particular groups 

of students presupposes insight into the elements that make software attractive and 

pleasant to work with for these students. 

In this article we present an empirical study into secondary-school students’ ap-

preciation of the ICT tools they work with in school in relation to their gender and 

socio-cultural background.  

2.   INCLUSIVENESS OF ICT 

Three main issues can be distinguished in the literature on socio-cultural sensitivity 

and gender-inclusiveness in educational software: the inclusiveness of the content of 

educational technology, the visual and audio interface, and the extent to which the 

instructional structure of the technological tool is inclusive (Heemskerk, Brink, 

Volman, & Ten Dam, 2005). In Table 1, we summarize elements of technology that 

are assumed to be relevant when analysing differences between students from differ-

ent socio-cultural backgrounds, and between males and females. 
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Table 1 

 

Elements of ICT tools affecting inclusiveness  

Content 

• Multicultural, non-sexist perspective, respectful of different social classes. 

• Respectful and considerate of the values, manners and taboos of different cultural 

groups.  

• Subject matter in a real-life context. 

• Addresses different interests.  

 

Interface 

• Visual aspects  

Balanced representation of diverse groups of people in a non-stereotypical way. 

Cultural values, customs and taboos treated with respect 

Preferences of different groups taken into account. 

Packaging and advertising show a diversity of groups. 

• Audio aspects 

Includes narrators from a range of group voices. 

Sound track includes a variety of styles of music/sounds. 

Instructional structure 

• Prior knowledge 

All users can work with the tool, regardless of differences in ICT skills and knowl-

edge, content knowledge and learning abilities.  

Takes into account that learners may have different home languages. 

• Learning strategies 

Accommodates students’ preferred learning strategies. 

• Learning activities 

Accommodates collaboration and communication. 

Addresses different skills. 

• Help 

Clear and immediate feedback. 

Scaffolding support. 

Supports self-esteem. 

• Students’ input 

Students can choose how to work with the tool and are treated as active participants. 

Students are allowed to add their own information and experiences to the material. 

 

Note: for details see Heemskerk et al. (2005) 

 

Regarding the content of educational ICT tools, many authors have argued that there 

must not be any obstacles to students giving personal meaning to the subject matter. 
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They claim that this can be achieved by taking a perspective that is multicultural, 

non-sexist and respectful of different social classes (Adler, 1999; Gillani, 2000; Lar-

son, 1999; Reeves, 1997; Roblyer, Dozier-Henry & Burnette, 1996). This implies 

that the content is considerate of the values, manners and taboos of different cultural 

groups, for example, avoidance of sexist or racist language (Lu, Walker & Huang, 

1999). More specifically, the literature on gender-inclusive education has pointed 

out the importance of presenting the subject matter in a ‘real-life’ context (Agosto, 

2001; Volman, 1997). Female students tend to be more interested in school subjects 

when they are dealt with in the context of their practical applications. A final issue 

regarding the content of educational ICT tools is the importance of creating ICT 

applications that address students’ different interests (Joiner, Messer, Littleton & 

Light, 1996).  

Discussions on the characteristics of an inclusive visual interface in educational 

technology largely address similar issues as those concerning the content. Questions 

which can be asked are: ‘Do the illustrations and graphics of the program represent a 

diversity of groups of people?’, ‘Are these groups represented in a non-stereotypical 

way?’, ‘Are cultural values, customs and taboos treated with respect?’, ‘Are the 

preferences of different groups taken into account in the visual interface?’, and ‘Do 

the packaging and advertising show a diversity of groups rather than one group to 

the exclusion of others?’ Regarding the audio aspects of educational technology, it 

is important to include narrators from different backgrounds and a variety of styles 

of music and sounds (Fiore, 1999; Gillani, 2000; Royer, Greene & Anzalone, 1994). 

Using a diversity of visual and audio features in ICT tools can make these tools 

more attractive to a wide range of students. 

Several issues can be subsumed under the heading ‘inclusiveness of the instruc-

tional structure of an ICT application’. These relate to whether the way the learning 

process is structured or facilitated by the tool is compatible with the ability levels 

and learning approaches of different groups of students. Firstly, the instructional 

structure of an educational ICT tool should be based on the prior knowledge of dif-

ferent groups of students. This refers to the initial levels of both using ICT and of 

knowledge of the subject matter in question (Novak & Hoffman, 1998; Volman & 

Van Eck, 2001). Moreover, prior knowledge also refers to students’ language skills, 

which can be especially influential if students’ home language differs from the in-

structional language of the program/tool. Not only the technical-language skills but 

also the cultural codes of students can be an obstacle to working effectively with a 

specific program (Ikegulu, 1997; Joo, 1999). A second issue is the cultural differ-

ences in learning strategies. Many authors claim that programs should accommodate 

students’ preferred learning strategies, which may be related to their gender and/or 

cultural background (Freedman & Liu, 1996; Ikegulu, 1997; Irwin, Moore & Ste-

venson, 1994; McLoughlin, 1999). For example, researchers argue that a lot of edu-

cational software is unintentionally tailored to a Western approach to learning based 

on the Anglo-Saxon cultural values of independence and self-reliance in learning 

(cf. Chisholm, 1995) instead of, for example, on the Mexican-American and African-

American values of cooperation and interdependence (cf. Adler, 1999). A related 

issue concerns the critical attitude towards teachers and knowledge, which is generally 

considered to be typically Western (Henderson, 1996; Reeves, 1996). A third issue 
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regarding the instructional structure of ICT tools is the kind of learning activities 

that are addressed in a software program or tool; the issue of social interaction is 

considered to be particularly relevant. Preferences for collaboration or competition 

in general, and for ICT applications facilitating communication in particular, have 

been found to be related to socio-cultural background and gender. For instance, re-

search on gender reveals that girls prefer collaboration to competition (Agosto, 

2001; De Jean, Upitis, Koch & Young, 1999; Fiore, 1999; Selby & Ryba, 1994). A 

fourth aspect of the instructional structure of ICT tools that is relevant to inclusive-

ness is the opportunity for students to receive help. Many authors mention the im-

portance of clear and immediate feedback and scaffolds (Gillani, 2000; Selby & 

Ryba, 1994), which are particularly important for students lacking self-confidence 

(Agosto, 2001). A fifth issue that is supposed to affect the inclusiveness of ICT tools 

is the extent to which students are allowed to make their own input or take responsi-

bilities when working with the ICT tool (e.g. DeVoogd, 1998; Maurer & Davidson, 

1999).  

 

As the literature on socio-cultural sensitivity and gender-inclusiveness in educa-

tional software is mainly of a theoretical and reflective nature, more empirical re-

search is needed particularly on the perceptions of students in relation to the educa-

tional applications which are used at school. In this article we present a descriptive 

empirical study into secondary-school students’ appreciation of the ICT tools they 

work with in school in relation to their gender and socio-cultural background. The 

main research question is: How are students’ characteristics related to their apprecia-

tion of ICT tools in secondary education? This question is divided into two sub 

questions: 

1) To what extent do boys and girls differ in their appreciation of elements of ICT 

tools? 

2) To what extent do students from different origins vary in their appreciation of 

elements of ICT tools? 

 

ICT tools are defined in the study as educational ICT applications in the broadest 

sense. 

3.   METHOD 

3.1 Respondents 

A survey was made of 495 students in the 8
th

 and 9
th

 grade (age 13-15) in nine 

schools for general secondary education in various regions of the Netherlands. The 

schools selected meet two criteria.  

• First, they have a diverse student population in terms of origin. In the Nether-

lands student population in most schools are either predominantly originating 

from the minority of the population, or predominantly originating from the ma-
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jority of the population. In order to limit school effects we selected schools with 

15-50% of their students from ethnic minorities, according to the CFI2.  

• Second, in classes participating in our study three or more different ICT appli-

cations had to be used in the last two years. This means that the participating 

students are familiar with different types of educational ICT tools.  

 

We informed ICT school coordinators from schools selected by the first criterion by 

post about the aim and procedure of the survey. Shortly afterwards, we phoned them 

to invite them to participate in the survey. During this call the second criterion of 

ICT use was verified and we agreed which classes would participate.  

In each school between 18 and 94 students (from 1 to 4 classes) completed a 

written questionnaire, after being given brief instructions by their teacher. In table 2 

the response in relation to gender and origin of the students is shown. In this study, 

the students’ origin was based on the country of birth of students and their parents, 

and the language they speak at home (see ‘Variables and measures’).  

Table 2 

 

Response in relation to gender and origin 

 N % 

Gender 
Male 

Female 

Missing values 

Total 

 

234 

256 

5 

495 

 

47.3 

51.7 

1.0 

100.0 

Origin 
Western-Europe (Majority) 

Surinam, Aruba & Netherlands Antilles 

Turkey, Morocco & former Yugoslavia 

Other 

Missing values 

Total 

 

356 

24 

79 

34 

2 

495 

 

71.9 

4.8 

16.0 

6.9 

0.4 

100.0 

3.2 Variables and Measures 

We developed a questionnaire that operationalized the variables central to this study. 

In a pilot study we tested if students understood the questions. The questionnaire 

consisted of two parts. The aim of the first part was to collect information on the 

independent variables ‘gender’, ‘origin’ and ‘computer use’. The variable ‘origin’ 

was divided into four categories: the majority population and three minority groups. 

Following the policy of the Dutch government, students were classed as belonging 

                                                           
2 CFI is an organization responsible for financing educational institutions and disseminates 

government information on education in the Netherlands. 
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to the ethnic-majority group if both parents were born in Western Europe, the United 

States, Australia, New Zealand, Indonesia or Hong Kong. Two minority groups 

comprises of the target groups of the Dutch educational policy on migrants and mi-

norities; Surinamese/Antilleans (groups from the former Dutch colonies) and Turks, 

Moroccans and former Yugoslavian (predominately labour-migrant groups) (see 

Rijkschroeff, Ten Dam, Duyvendak, De Gruijter, & Pels, 2005). The third minority 

group consists of students born in Eastern Europe, South and Central America, Asia 

and Africa, and students with both parents born in these countries (mostly refu-

gees). The three minority groups consist of first and second generations of migrant 

students. When one parent was born outside these countries, often in the Nether-

lands, the language spoken at home was the determining criterion. If Dutch is al-

ways or usually spoken, these students were defined as belonging to the majority 

population. If Dutch is spoken less often, they were classed as belonging to one of 

the ethnic-minority categories.  

The co-variable ‘computer use’ focused on the extent of computer use at home, 

and was measured on a 3-point scale with (1) less than 6 hours a week, (2) 6 to 12 

hours a week, and (3) more than 12 hours a week.  

The second part of the questionnaire was based on the literature on cultural and 

gender sensitivity of ICT tools (Heemskerk et al., 2005), with the aim of collecting 

information on students’ appreciation of ICT tools. Students were asked to choose 

two specific tools, which they had used in the classroom, one they appreciated the 

most and one they appreciated the least. We followed this procedure as we were 

interested in how the elements of the index of inclusiveness were appreciated. To 

complete the questions in this part, students had to name the specific ICT application 

they liked the most and they had to base their answers on their experiences with this 

application. In the same line they had to answer questions about the tool they liked 

the least.  

For both types of applications (most and least appreciated) we asked some de-

scriptive questions, such as which school subject the ICT application was used in, 

how much the student liked this subject (educational attitude) and about their learn-

ing achievements. Educational attitude was measured on a 4-point scale with (1) 

liked the course very much, (2) quite liked the course, (3) did not like the course 

much, (4) did not like the course at all. Learning achievements were measured in a 

self-report on school marks in the subject on a 3-point scale: (1) poor, (2) satisfac-

tory and (3) good. Educational attitude and learning achievements were co-variables 

in this study. 

For both types of applications, 40 items were formulated based on the literature 

on inclusiveness (see Table 3). These questions were grouped in four sections; con-

tent and interface (11 items), knowledge and skills (11 items), learning strategies 

and activities (9 items), and help and students’ input (9 items). Students had to indi-

cate whether the statement was correct, incorrect or not relevant to the application of 

their choice. Moreover, at the end of each section students were asked to select the 

three items which indicate best why they like the tool or not. Per student the items 

mentioned were calculated from the combination of both types of tools. This means 

that the score for each item varies from 0 (not reported as an indicator in both tools), 
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to 1 (reported as an indicator in only one of the tools) or 2 (reported as an indicator 

in both tools). The scores for each item is the dependent variable in our study. 

Table 3  

 

Questionnaire 

Content & Interface  

1. The people in the story were nice. 

2. There were not any disturbing or insulting texts or images. 

3. There were real-life subjects. 

4. The subject was interesting. 

5. You could choose from different subjects. 

6. The images looked nice. 

7. The tool was attractive. 

8. I liked the colours used. 

9. You could choose from different colours or images. 

10. I liked the voices or sounds used. 

11. You could choose from different voices or sounds. 

Instructional structure 

Knowledge and skills 

1. You need to know a lot about computers.∗ 

2. You need to be good at typing.∗ 

3. You need to be good at language.∗ 

4. The instructions in the application were easy to understand. 

5. It was easy to work with the application. 

6. The teacher helped me a lot. 

7. I immediately understood what I had to do. . 

8. I understood the content of the application. 

9. The content was compatible with what I had learned before. 

10. The text was in different languages or dictionaries were included in the 

tool.  

11. The images explained a lot, which saved me from having to read much. 
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Learning strategies and activities 

1. You have to read the text carefully, before you start.∗ 

2. You have to experiment and find out for yourself.∗ 

3. The teacher clearly explained the tool or the tool was self-explanatory. 

4. It was possible to cooperate. 

5. You could compete with each other. 

6. When working in a team I had different tasks (typing, using the mouse, 

searching for sources, etc.) or roles (chairperson, making notes, etc.). 

7. You could confer with other students. 

8. You could “talk” with other people (mail, chat). 

9. You could choose different things to do (reading, writing, drawing). 

Help and students’ input 

1. The instructions in the tool helped me to progress step by step. 

2. The help function was clear and pleasant to work with. 

3. The feedback in the tool was helpful. 

4. Mistakes were noticeable at once. 

5. I felt confident about using the tool. 

6. You could help and explain things to each other. 

7. You could choose how to work with the tool. 

8. You could choose the way you learn. 

9. You could use your own experiences and information in the tool. 

 

Note. The formulation of most of the questions was reversed when related to tool B. For ex-

ample, Content & Interface question 1: The people in the story were not nice. The items 

marked with an asterisk were the same for tool B.  

 

We checked the quality of the questionnaire in three ways.  

1) Differentiation between students was tested by computing the variances of the 

dependent variables. Variances of all items were higher than 0.  

2) The relevance of the items was checked. All of the items were mentioned as 

giving a good indication of why students like the tool or not. (The number of 

times each item was reported ranged from 5-54%)  

3) Differentiation between the tools was tested with help of Cohen’s Kappa, cor-

rected according to the Bonferroni method. In this study we used Cohen’s 

Kappa to indicate different evaluations of the most appreciated and the least ap-



68 CHAPTER 4 

preciated tool per student, in which case Kappa is low. We found a Kappa sig-

nificantly different from 0 in only 12% of the questions with low Kappa values 

(ranging from 0.169 to 0.354). We conclude that the questionnaire is an appro-

priate instrument for distinguishing between tools which are positively and 

negatively evaluated by students.  

3.3 Analysis 

Linear regression analyses were performed with gender and origin as independent 

variables and the calculated scores (0, 1, 2) on each item as dependent variables. We 

used three covariates: computer use at home, learning achievements and educational 

attitude. The independent variables and covariates were added in a stepwise proce-

dure with p≤ 0.05 of the F-to-enter and p≥0.10 of the F-to-remove, as we use the 

analysis for explorative purposes. The nine schools were included in the analysis as 

dummy variables. Although the structure of the data is nested (students within 

schools), this is an adequate alternative for multilevel analyses if the number of 

groups is low and if it is not necessary to separate the group effects and the effects 

of group-level variables (Rasbash, Steele, Brown & Prosser, 2004). In order to spec-

ify the effects of origin, we used contrast analysis with the majority of the popula-

tion as reference category. 

4.   RESULTS 

In the first part of this section we shortly present the indicators why students appre-

ciate an ICT tool or not. We will focus in the second section on differences between 

groups of students in respect to gender and origin, in their appreciation of tools.  

4.1 Students’ appreciation of ICT applications 

Students themselves reported that they learned more from positively evaluated tools 

than from negatively evaluated tools. This means that it is important to study stu-

dents’ appreciation of ICT tools and their elements. In table 4 the indicators why 

students appreciate an ICT tool or not, are listed in ascending order. The ten most 

important indicators range from all four sections of the questionnaire. As to ‘content 

and interface’ important indicators are the presence of an interesting subject and the 

attractiveness of the tool. In the section ‘knowledge and skills’ students report the 

importance of the ease of working with the application, the immediate knowing 

what to do and understandable instructions. As to ‘learning strategies and activities’, 

the possibility to cooperate or confer with other students is indicated as important. 

Also the possibility to experiment, a self-explanatory tool or clear explanation by the 

teacher are important indicators.  
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Table 4 

 

Indicators why students appreciate an ICT tool or not. The score for each item per student 

varies from 0 (not reported as an indicator in both tools) to 1 (reported as an indicator in 

only one of the tools) or 2 (reported as an indicator in both tools) (n=495).  

Items of the questionnaire Section3 Mean SD 

Text in different languages, or dictionaries in-

cluded 
K&S 0,17 0,40 

Nice people in the story  C&I 0,18 0,39 

Nice voices or sounds C&I 0,19 0,43 

Choice of voices and sounds C&I 0,20 0,43 

Real-life subjects C&I 0,31 0,51 

Important to be good at language K&S 0,34 0,55 

Feedback helpful H&SI 0,36 0,55 

Help of the teacher K&S 0,37 0,55 

Nice colours C&I 0,38 0,59 

Important to know a lot about computers K&S 0,38 0,60 

Explanatory images, not necessary to read much K&S 0,38 0,55 

Competition possible LS&A 0,41 0,61 

Possibility to “talk” with other people (mail, chat) LS&A 0,41 0,59 

Important to be good at typing K&S 0,41 0,61 

Choice of colours and images C&I 0,42 0,61 

Different tasks or roles available LS&A 0,42 0,61 

Understanding the content of the application K&S 0,42 0,61 

Nice images C&I 0,44 0,59 

Content compatible to what is learned before K&S 0,44 0,61 

Choice of different things to do (reading, drawing 

etc.) 
LS&A 0,47 0,63 

Read the text carefully before starting with the 

application 
LS&A 0,48 0,63 

Choice of the way to learn H&SI 0,49 0,63 

Possible to help and explain things to each other H&SI 0,49 0,63 

Help function clear and pleasant to work with H&SI 0,50 0,64 

                                                           
3For abbreviations, see end of table 
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No disturbing texts or images C&I 0,56 0,65 

Confident while using the tool H&SI 0,57 0,68 

Possible to use your own experiences and infor-

mation 
H&SI 0,60 0,70 

Step-by-step instructions  H&SI 0,61 0,71 

Choice of subjects C&I 0,64 0,68 

Choice how to work with the tool H&SI 0,65 0,70 

Possible to confer with other students LS&A 0,66 0,70 

Cooperation possible LS&A 0,68 0,69 

Immediately understand what to do K&S 0,68 0,69 

Experiment and find out yourself LS&A 0,73 0,70 

Mistakes noticeable at once H&SI 0,75 0,71 

Tool self-explanatory, or teacher explained 

clearly 
LS&A 0,79 0,72 

Instructions clear K&S 0,81 0,73 

Easy to work with the application K&S 0,85 0,69 

Attractive tool C&I 0,85 0,74 

Interesting subject C&I 0,91 0,74 

 
3   

Content and Interface = C&I 

Knowledge and Skills = K&S 

Learning strategies and activities = LS&A 

Help and Students’ input = H&SI 

4.2 Differences between groups of students 

In table 5 (boys and girls) and table 6 (ethnic origin) the results for the different 

groups of students are summarized. Only significant differences (p≤0.05) have been 

included, but their effects are small (partial eta squared ≤0.05). As to origin, only 

significant differences from minority groups compared to the majority group were 

included.  

Gender differences were found in all four sections of the questionnaire. With re-

gard to ‘content and interface’ we found two gender differences. Girls mentioned the 

importance of an interesting subject more often than boys, whereas boys mentioned 

the importance of nice pictures more often than girls. In the ‘knowledge and skills’ 

section girls referred more often than boys to the importance of understanding how 
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to work with the application, in particular, understanding the instructions, immedi-

ately knowing what to do, and the ease of working with the application. The ‘learn-

ing strategies and activities’ section also revealed group differences between the 

students’ appreciation; boys considered the opportunity for competition more impor-

tant than girls did. Finally, in the ‘help and students’ input’ section, girls were found 

to appreciate step-by-step instructions more than boys, and girls mentioned the im-

portance of a clear help function, which is pleasant to work with, more often than 

boys. 

Table 5 

 

Significant differences in importance of items for appreciating ICT tools between male and 

female students (p<0.05). The score for each item per student varies from 0 (not reported as 

an indicator in both tools) to 1 (reported as an indicator in only one of the tools) or 2 (re-

ported as an indicator in both tools).  

Subject and Item Mean Boys  Mean Girls  F df 

Content & Interface 

Interesting subject 

Nice pictures 

 

0.83 

0.52 

 

0.99 

0.37 

 

6.16 

8.86 

 

1,431 

1,431 

Knowledge and skills 

Clear instructions 

Easy to work with 

Immediately understand what to do  

 

0.75 

0.79 

0.61 

 

0.87 

0.91 

0.75 

 

4.45 

5.51 

5.21 

 

1,431 

1,431 

1,431 

Learning strategies and activities 

Competition possible 

 

0.49 

 

0.33 

 

9.08 

 

1,431 

Help and students’ input 

Step-by-step instructions 

Help function clear and 

pleasant to work with 

 

0.50 

0.34 

 

0.73 

0.57 

 

11.74 

6.57 

 

1,431 

1,431 

 

Differences between groups of students of different ethnic origin were only found in 

the ‘knowledge and skills’ section. Students from the third group of ethnic minori-

ties (other countries) mentioned more often than students from the majority popula-

tion the importance of explanatory images which reduce the amount of necessary 

reading. This could be related to the different home language of this group of stu-

dents. The students from this minority group in our database use the Dutch language 

at home the least of all the ethnic groups.  



72 CHAPTER 4 

Students originating from the majority population for their part reported more often 

than the Turkish/Moroccan minority the importance of immediately understanding 

what has to be done. In the questionnaire we asked about the importance of three 

kinds of skills: computer skills, typing skills and language skills. Students originat-

ing from ethnic minority groups, especially those from a Turkish or Moroccan back-

ground, mentioned more often than students from the majority population that these 

skills are important when working with an application. It is not clear from the data 

whether the different groups perceive this as a challenge or as an obstacle. We will 

return to this issue in the discussion section.  

Table 6 

 

Differences in importance of items for appreciating ICT tools between students from different 

origins. The score for each item per student varies from 0 (not reported as an indicator in 

both tools) to 1 (reported as an indicator in only one of the tools) or 2 (reported as an indica-

tor in both tools). 

Mean 
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Mean minorities  Subject and Item 
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F df 

Knowledge 

 and skills 

Know a lot about 

computers 

 

0.29 

 

0.50∗ 

 

0.63∗ 

 

0.59∗ 

 

6.88 

 

3,431 

Good at typing 0.37 0.42 0.62
∗

 0.41 2.83 3,431 

Good at language 0.31 0.25 0.57
∗

 0.18 3.56 3,431 

Immediately  

understand what to 

do  

0.72 0.75 0.46
∗

 0.76 3.32 3,431 

                                                           
∗significantly different from majority group (p<0.05)  
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5. CONCLUSIONS AND DISCUSSION 

ICT in education is assumed to contribute to educational equality due to its motivat-

ing effects on students and the opportunities it offers for facilitating differentiation 

and individualization. Students’ experiences with ICT outside school, and their in-

terests, attitudes and learning approaches, which are influenced by gender and socio-

cultural background, however, largely determine how they experience working with 

a particular ICT tool. In order to realize the potential of ICT in education, differ-

ences between groups of students must be taken into account. The literature on 

socio-cultural sensitivity and gender-inclusiveness in educational software differen-

tiates three main topics: the inclusiveness of the content of educational technology, 

the visual and audio interface, and the extent to which the instructional structure of 

the technological tool is inclusive. The topics from the literature were formulated as 

an ‘index of inclusiveness’ (Heemskerk et al., 2005) to gain insight into why stu-

dents from different ethnic origins and boys and girls may have different apprecia-

tions in relation to ICT tools. In this article we have used this index, which is largely 

based on theoretical and reflective literature, as the basis for a survey in order to get 

empirical information about perceptions of students in relation to educational ICT 

applications.  

The main research question is; ‘How are students’ characteristics related to their 

appreciation of ICT tools in secondary education’. This is divided into two sub ques-

tions: 

1) To what extent do boys and girls differ in their appreciation of elements of ICT 

tools? 

2) To what extent do students from different origins vary in their appreciation of 

elements of ICT tools? 

5.1 Students’ appreciations 

In this study we did not measure differences in learning achievements between more 

or less appreciated tools. However, students reported that they learned more when 

working with the tool they appreciated most. In general, students stated that all parts 

of the questionnaire were important in the appreciation of ICT tools, albeit of vary-

ing importance. From the list of most important indicators why students appreciate 

an ICT tool or not, we conclude that students appreciate applications with an inter-

esting and attractive content and interface. They like to work with clearly designed 

tools with instructions that are easy to understand. Further, students appreciate to 

work in an exploratory and cooperative way with the opportunity to try things for 

themselves and consult their fellow students. On the other hand, the tool must be 

self-explanatory or thoroughly explained by the teacher and mistakes should be im-

mediately noticeable.  
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5.2 Differences between boys and girls 

In this study, we found several differences between boys and girls, and between 

groups of students from different origins. These differences indicate why different 

groups of students were attracted to ICT tools or not.  

The girls seemed to be attracted to ICT tools with instructions that are easy to 

understand and work with. This result is in line with the literature on gender and 

ICT. Research shows that girls generally report fewer ICT skills and less ICT 

knowledge than boys (Volman & Van Eck, 2001). Similarly girls were found to ap-

preciate step-by-step instructions and a clear, pleasant help function more than boys. 

Many authors mention the importance of clear, immediate feedback and good scaf-

folding support in general (Adler, 1999; Gillani, 2000; Selby & Ryba, 1994). Ac-

cording to Agosto (2001), however, boosting the self-confidence of students is espe-

cially important for girls to counteract gender-related self-doubt when working with 

computers. Another important element why girls are attracted to an application, ac-

cording to our research results, is how interesting they find the subject. We consider 

this to be an important result because Joiner et al. (1996) found positive effects on 

girls’ performance, when they could work with software they liked, a relationship 

that was not found in boys. Fiore (1999) formulated a number of recommendations 

on girls’ preferences regarding software content. These preferences range from look-

ing for solutions to complex social problems, designing interiors and clothes, to 

bungee jumping and travel. Girls also greatly appreciated opportunities for personal 

exploration. Large-scale research in the future could evaluate how attractive girls 

find software which implements these recommendations. Regarding the issue of 

social interaction, our study showed that girls find applications with a competitive 

element less attractive than boys. Earlier research on gender supports this result. 

Girls prefer collaboration to competition (Agosto, 2001; De Jean et al., 1999; Fiore, 

1999; Selby & Ryba, 1994). Finally, we found that girls find attractive pictures in a 

tool less important than boys.  

5.3 Differences between students from different origin 

It is more difficult to understand which ICT tools students from ethnic minorities 

find attractive. We did find differences in appreciation, especially with regard to 

language achievements and ICT skills. The group of students classified as originat-

ing from other countries (Africa, Asia and others) were attracted to applications with 

explanatory images, requiring less reading. Minority students from a Turk-

ish/Moroccan background felt it was more necessary to understand the language 

well. Both of these results indicate the importance of language skills when working 

with an ICT application and are understandable in the context of ethnic-minority 

students’ language disadvantage. Students from the ethnic minority groups in our 

database speak significantly less Dutch at home than students from the majority 

population.  

Furthermore, in our study all the minority groups stressed the importance of ICT 

skills. This can be explained by the continuing digital divide. Although this divide 

does seem to be diminishing and no significant differences were observed in com-
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puter-time at home in our database, recent studies still observe ethnic differences in 

the presence and use of computers and the Internet at home (D’Haenens, 2003; Van 

Dijk, 2003). Families from the majority population use computers and the Internet 

more, while ethnic-minority parents have fewer computer skills. As D’Haenens 

(2003) claims, they stress the importance of learning these skills to their children. 

This stimulating parental attitude might be why students from ethnic minorities pay 

attention to this aspect. Perhaps this item is both an obstacle and a challenge at the 

same time.  

 

To summarize, our study on students’ appreciation of ICT tools showed that the 

gender differences we found generally confirm differences reported in the literature 

(Heemskerk et al., 2005): girls appreciate applications dealing with an interesting 

subject, which are easy to work with and provide good support. Some recommenda-

tions regarding the subject are made in the literature about what is interesting to 

girls, but we feel a certain choice of subjects may be preferable in order to serve 

both boys and girls. Although girls find it important that applications are supportive 

and easy to work with and understand, it seems obvious that such a design of the 

instructional structure is beneficial to all students. To make a tool more attractive to 

boys, a competitive element or a game could be included as an extra feature, as well 

as a choice of images.  

The differences between ethnic groups in the Netherlands are more difficult to 

interpret and less extensively discussed in the literature. We found ethnic differences 

in appreciation of ICT tools in respect to language achievements and ICT skills in 

this study. To make a tool more inclusive to students from different ethnic back-

grounds, our data indicates that it is important to take into account different levels of 

prior knowledge, especially regarding computer skills and language. In the literature 

several authors make a plea for anticipating differences in initial levels of prior 

knowledge and learning capabilities (Adler, 1999; Chisholm, 1995; Maurer & 

Davidson, 1999).  

We conclude that the index of inclusiveness, described in the first section of this 

article, might be a helpful instrument for teachers and designers of ICT applications 

in selecting or designing gender-inclusive or culturally sensitive ICT tools. Differ-

ences between groups of students were found in all the main topics mentioned: con-

tent, visual and audio interface, and instructional structure. In other words: our ques-

tionnaire based on this index proved to be an appropriate instrument for distinguish-

ing between tools which different groups of students had evaluated positively or 

negatively. Regarding ‘content’, we found differences in the extent to which differ-

ent interests are addressed. We found differences in the ‘visual interface’ concerning 

the use of pictures. The ‘instructional structure’ shows several group differences 

regarding prior knowledge, learning activities and the help structure.  

The differences we found between groups of students indicate important indica-

tors why these students appreciate an ICT tool or not. Inclusiveness of the tools can 

be improved by paying special attention to these indicators while designing or se-

lecting educational tools.  
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The results of our study clearly show that several index elements which are of im-

portance to specific groups of students, are also important to students in general. 

While students report that they learned more while working with the tool they ap-

preciated most, improvement of these elements of an ICT application would be use-

ful for all students and in particular for girls and students from minority groups. 

 



  

Chapter 5 

GENDER INCLUSIVENESS IN EDUCATIONAL 

TECHNOLOGY AND LEARNING 

EXPERIENCES OF GIRLS AND BOYS 1 

 
 

 

The use of technology (Information and Communication Technology, ICT) in secondary education is 

nowadays an important aspect of the curriculum and of teachers’ pedagogy. Learning supported by com-

puters is supposed to be motivating for students and is, therefore, assumed to have positive effects on 
learning experiences and results. However, the question remains whether these motivating effects are 

equal for all students. Although the gender gap in the use of ICT and knowledge about it has diminished, 

there are still indications that the use of technology in education works out differently for girls and boys.  

The present empirical study focuses on the relationship between the inclusiveness of educational tools 

and the learning experiences of girls and boys. The results show that in educational tools gender scripts 

are embedded, which are reinforced in classroom practice and which affect learner experiences. A greater 

inclusiveness of the tools appears to improve participation of students, enhances positive attitudes to-

wards learning and technology, and improves the learning effects as reported by girls and boys. Espe-

cially girls tend to benefit from the inclusiveness of educational tools 

1.   INTRODUCTION 

“I like working with computers at school. It is nice to be active, to determine your own 

way of working and to not have to listen to the teacher all the time.” (boy) 

“It is nicer than the usual lessons, but it depends on the task that has to be done.”(girl) 

“In the beginning it was difficult, because I was used to working with schoolbooks. 

Now it has become normal. It is not especially nicer, or better, to work with computers 
at school.”(boy) 

Students seem to be motivated by working with technology (Information and Com-

munication Technology, ICT) at school (Becta, 2006; Ruthven, Hennessy, & 

Brindley, 2004). At the same time, as the quotations above indicate, students’ ex-

                                                           
1 Heemskerk, I., Dam, G. ten, Volman, M., & Admiraal, W. (submitted). Gender inclusive-

ness in educational technology and learning experiences of girls and boys. 
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periences with technology in education vary and, more specifically, may be related 

to gender. Gender differences in students’ appreciation of the educational use of ICT 

would be in line with the research continuing to show gender differences in com-

puter attitudes, although the gender gap in the use of and knowledge about ICT has 

diminished (Cooper, 2006). Girls’ attitudes are particularly found to be less positive 

when confidence in working with technology and the role of ICT in students’ future 

plans are at stake (Colley & Comber, 2003; Volman, Van Eck, Heemskerk, & Kui-

per, 2005).  

However, it has also become clear over the past few years that we should differ-

entiate between different types of ICT use, when making statements about gender 

differences in the use and appreciation of ICT. For example, boys play computer 

games more often than girls (Cassell & Jenkins, 1998) and girls take fewer technol-

ogy classes than boys in high school (Pinkard, 2005), but girls use e-mail at school 

more often than boys (Volman et al., 2005). Girls tend to respond less positively 

than boys on items aimed at measuring computer attitude in general, while they re-

port enthusiastically about applications for word processing and drawing (Volman & 

Van Eck, 2001).  

Much has been written about the question on what determines the (gender) inclu-

siveness of educational technology (Heemskerk, Brink, Volman, & Ten Dam, 2005), 

and much is known about characteristics of computer games and educational soft-

ware that appeal to girls. There are indications that girls prefer games and educa-

tional tools facilitating cooperation to more competitive tools, they generally tend to 

like games appealing to creativity more than tools that ask for dexterity, and appre-

ciate detailed and colourful images in games and educational technological tools 

(American Association of University Women (AAUW) Educational Foundation, 

2000; Fiore, 1999). In our own research on educational tools, we found that girls 

tend to appreciate clear instructions and an interesting subject more than boys, 

whereas boys appreciate pictures and competition more than girls (Heemskerk, 

Volman, Admiraal, & Ten Dam, submitted a).  

The above mentioned differences support the idea that the use of a particular 

educational tool in class might work out differently for boys and girls. In other 

words, educational tools may be less inclusive to either boys or girls, which in turn 

might result in different learning experiences and different learning results. How-

ever, the relationship between the supposed inclusiveness of particular educational 

tools and the actual experiences of students with these has not been investigated 

systematically so far. Therefore, this study focuses on this relationship, by looking at 

both the inclusiveness of particular educational tools and the learning experiences of 

girls and boys when using these tools. In order to understand the mechanisms of 

inclusiveness of educational tools, we use the concept of ‘gender scripts’ as intro-

duced by Oudshoorn, Seatnan and Lie (2002), based on the ‘script’ concept of 

Woolgar (1992).  
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2.   SCRIPTS IN TECHNOLOGY 

Designers and developers of educational technology have specific images of future 

users and future usage. Even when equal access to new technology is aimed at, these 

‘user representations’ or scripts are unintentionally built in the design of technology. 

Scripts can be defined as assumptions about a supposed user, which become an inte-

grated part of the entire process of technological development. These scripts may 

result in a design more suitable for a specific group of users and to the exclusion of 

other groups (Akrich, 1995; Oudshoorn, Rommes, & Stienstra, 2004). A study of 

Huff and Cooper (Huff & Cooper, 1987, as referred in Cooper, 2006), for example, 

demonstrated that educational software designed by teachers is often written with 

boys in mind, leading to tools which are more attractive to boys than to girls. On the 

other hand, users of technology do not necessarily need to adopt the scripts as con-

structed by the designers. In processes of ‘domestication’ they can modify the 

scripts, or they may reject them. Users of technology can also create new meanings 

and usage of the objects, and finally they can become non-users (Oudshoorn et al., 

2004). These processes are situated in a cultural context, in which cultural codes are 

important. For example, gender codes play an important role in processes of domes-

tication of the Internet (Van Zoonen, 2002). In the context of educational technol-

ogy, teachers as well as students are active participants in domestication processes, 

and they are able to modify gender scripts in various ways. Gender scripts and, in a 

broader sense, social scripts in educational tools can be traced with help of the litera-

ture on gender-inclusiveness and cultural sensitivity in educational software. In edu-

cational software three different aspects may be distinguished in which such scripts 

can be found: the content, the visual and audio interface, and the instructional struc-

ture of the technological tool (Heemskerk et al., 2005).  

Most teachers will agree that educational tools should not unintentionally dis-

courage specific groups of students. Therefore, students should be offered optimal 

possibilities to identify with the subject matter and the way it is presented, and that 

each student should feel comfortable as well as challenged when working with an 

educational tool. Therefore, the content and the interface of the educational tools 

should be attractive for girls and boys. Moreover, the structure of the programme 

and the kind of learning processes that are facilitated should match the ability levels 

and the learning approaches of various groups of students. For the three clusters of 

scripts mentioned above (content, interface and structure) questions can be articu-

lated to indicate whether social scripts are hidden in the tool, possibly causing less 

inclusiveness for particular social groups, for example either boys or girls. These 

questions have been elaborated as an index of inclusiveness, (see Table 1, 

Heemskerk, et al., 2005).  
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Table 1  

 

Index of inclusiveness 

1. Content 

1.1 Perspective  

Presence of  

different groups 
• Is there a balanced representation of diverse human groups 

(e.g. male/female; different cultural backgrounds, diversity 

of ethnicity/race; different social classes; urban/rural; di-

versity of religions/beliefs)? 

Representation of 

groups 
• Are the groups presented in ways that are positive, equal 

and non-stereotypical (e.g. variety of living situations, vari-

ety of occupational tasks and other activities, variety in 

human responses, aggressive as well as sensitive, active as 

well as inactive)? 

Contributions of 

groups 

 

• Are the groups represented in ways that reflect accurately 

their potential contributions to the subject of the program? 

• Are issues relating to groups routinely included within the 

content as opposed to being separated out as ‘special con-

cerns’? 

• Does the content avoid assuming that all people are operat-

ing from the same group, perspective and/or values? 

• Is it clear that decisions made in simulations may have 

different effects for different groups? 

1.2 Respectful of values • Is the content respectful and considerate of the values, man-

ners and taboos of the different cultural groups?  

• Is the language free of biased terminology? 

1.3 Real-life context • Is the subject matter presented in an authentic context (e.g. 

by using the experiences of the students, actively involve 

the students in problem solving, addressing the usefulness 

of the subject in daily life, presenting a subject using differ-

ent disciplines)? 

1.4 Addressing  

different interests 

• Does the material have the potential to attract the interest of 

all groups, not just represents a stereotype of the interest of 

one group? 
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2. Interface 

2.1 Visual aspects  

Presence and  

representation of 

different groups 

• Is there a balanced representation of diverse human groups 

(e.g. male/female; different cultural backgrounds, diversity 

of ethnicity/race; different social classes; urban/rural; di-

versity of religions/beliefs)? 

• Are the groups presented in ways that are positive, equal 

and non-stereotypical (e.g. variety of living situations, vari-

ety of occupational tasks and other activities, variety in 

human responses, aggressive as well as sensitive, active as 

well as inactive)? 

Respectful of  

values 
• Is the visual interface respectful and considerate of the 

values, manners and taboos of the different cultural groups 

(e.g. in the use of colour, icons, pictures of animals and 

other images)?  

Preferences of  

different groups 
• Are the preferences of different groups taken into account 

in the visual interface (e.g. bright vs dark colours, detailed 

or not, clarity of images)? 

Packaging • Do the packaging and/or advertising show a diversity of 

groups rather than one group to the exclusion of others? 

2.2 Audio aspects  

Voice • Does audio material include narrators from a range of 

group voices? 

Music and sounds • Does the sound track include a variety of styles of mu-

sic/sounds? 

3. Instructional structure 

3.1 Prior knowledge  

Initial level • Is the material designed effectively and explained thor-

oughly enough so that all users can work with it, regardless 

of differences in  

• ICT skills and knowledge 

• Content knowledge and learning capabilities 
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Home language • Does the material acknowledge that learners may have a 

variety of home languages and take that into account (e.g. 

by using dictionaries, the use of clear language, multilin-

gual)?  

3.2 Learning strategies • Does the material acknowledge that learners may have a 

variety of learning strategies and take that into account 

3.3 Learning activities  

Collaboration • Does the program accommodate learning together as op-

posed to competition? 

If working in groups is required does the program: 

• Accommodate multiple roles and tasks 

• Provide all students with the opportunity to do different 

tasks and practice different roles 

Communication • Does the program accommodate ways of communication 

with other people, e.g. experts, students? 

If communication is required does the program:  

• Acknowledge that some students may have difficulty with 

asking (why-) questions, arguing with adults or formulating 

their ideas?  

• Acknowledge that differences in communication styles 

exist between different groups or different languages (e.g. 

differences may occur in frequency, length or tone of mes-

sages)? 

Skills • Are different kinds of skills addressed (e.g. writing, draw-

ing)? 

3.4 Help  

Scaffolding • Does the program offer scaffolding support, i.e. an appren-

ticeship approach helping the student to develop the neces-

sary skills? 

Feedback • Is the feedback to the student positive and direct? 

Self-esteem • Does the program offer support in a way that promotes the 

self-esteem of the student? 

• Does the program offer ways for students to function as 

teacher or expert to other students? 

3.5 Students input  

Choice • Does the program offer possibilities for students to have 

choice in how to work (e.g. are there different ways to use 

the program, different solutions to the assignments)? 
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 • Is the student treated as an active participant with responsi-

bility for their learning process? 

Flexibility • Is the program made in such a flexible manner that students 

can alter parts to their preference? 

• Can students add their own information and experiences 

into the material? 

 

The index of inclusiveness was developed on the basis of literature on gender inclu-

siveness and socio-cultural sensitivity of technology. Here we focus on the literature 

on gender and technology. Regarding the content of educational tools, many authors 

have argued that there should not be any obstacle to students giving personal mean-

ing to the subject matter. Taking a non-sexist and non-stereotypical perspective is 

assumed to contribute to this (Adler, 1999; Gillani, 2000; Larson, 1999). This im-

plies, for example, that the content of educational tools avoids sexist language. The 

literature on gender-inclusive education has also pointed out the importance of pre-

senting the subject matter in a ‘real-life’ context, which appeals to girls (Agosto, 

2001; Volman, 1997). A final issue regarding the content of educational tools is the 

importance of creating applications that address students’ different interests. It was 

found that the learning results of girls improve when the educational tool fits in with 

their interests, whereas this effect was not found with boys (Joiner, Messer, Littleton 

& Light, 1996).  

Discussions on the characteristics of an inclusive visual interface in educational 

technology largely address similar issues as those concerning the content. Questions 

which can be asked are: ‘Do the illustrations and graphics of the program represent 

male and female persons, and are they represented in a non-stereotypical way?’, Are 

the preferences of girls and boys taken into account in the visual interface?’ etc. Re-

garding the audio aspects of educational technology, it is important to include narra-

tors from different sexes and a variety of styles of music and sounds (Fiore, 1999; 

Gillani, 2000; Royer, Greene & Anzalone, 1994). Using a variety of visual and au-

dio features in educational tools can make these tools more attractive to both boys 

and girls. 

The inclusiveness of the instructional structure of an application refers to 

whether the way the learning process is structured or supported by the tool matches 

the ability levels and learning approaches of different students. Several issues can be 

addressed. Firstly, in order to be inclusive, the instructional structure of an educa-

tional tool should be based on the prior knowledge of students. This concerns both 

the skills of students necessary for using ICT and their knowledge of the particular 

subject matter. Generally, girls report fewer ICT skills and less ICT knowledge than 

boys do (Volman & Van Eck, 2001). The second issue concerns differences in learn-

ing strategies. Programmes should accommodate students’ learning strategies 

(Adler, 1999), which can be related to gender. For example, boys are found to like 

programmes with lots of choices and like to try out things, while girls like to have an 

explanation first (Volman et al., 2005). The third issue regarding the instructional 

structure of educational tools refers to the kind of learning activities that are ad-
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dressed in a software program or tool. The issue of social interaction is considered to 

be particularly relevant. Preferences for collaboration or competition in general, and 

for applications facilitating communication in particular, have been found to be re-

lated to gender. For instance, research on gender reveals that girls prefer collabora-

tion to competition (Agosto, 2001; De Jean, Upitis, Koch, & Young, 1999; Fiore, 

1999, Heemskerk et al, submitted a). The fourth aspect of the instructional structure 

of educational tools that is relevant to inclusiveness is the opportunity for students to 

receive help. Many authors mention the importance of clear and immediate feedback 

and scaffolds (Gillani, 2000; Selby & Ryba, 1994), which appear to be particularly 

important for girls, who tend to be less self-assured in ICT matters (Agosto, 2001). 

The fifth issue that is supposed to affect the inclusiveness of educational tools is the 

extent to which students are allowed to have their own input or take responsibilities 

when working with the educational tool (e.g. DeVoogd, 1998; Maurer & Davidson, 

1999). Girls have been found to prefer programs that allow multiple paths and many 

possible answers (Agosto, 2001).  

 

The present study aims to improve our understanding of the functioning and effects 

of gender inclusiveness in educational software. Although a few empirical studies 

have been carried out, thus far, the literature on this issue is mainly of a theoretical 

and reflective nature. For an analysis of the gender inclusiveness of educational 

technology, the distinction between manifestations of the curriculum made by Good-

lad, Klein, and Tye (1979) is relevant. In this study we look at three levels of the 

curriculum: the formal, the operational, and the experiential curriculum. The analy-

sis of the formal curriculum concerns the inclusiveness of the design of the tools. 

However, curricula are not just delivered by teachers, and educational tools are not 

just used in a neutral way. In the literature on educational technology it has been 

shown that teachers tend to adopt technology in ways that are consistent with their 

personal perspectives on curriculum and instructional practice (Niederhauser & 

Stoddart, 2001). This might also apply to the way they handle the inclusiveness of 

educational tools in the classroom. Therefore, the analysis of the operational curricu-

lum focuses on the way the inclusiveness of the tools is enacted in the classroom: 

how do teachers use the tools in their class. Inclusiveness at the level of the experi-

ential curriculum is analysed by focusing on learning experiences of students while 

using particular educational tools in class, in particular on differences between girls 

and boys.  

In this study we focus on the relationship between the inclusiveness of educa-

tional tools at the formal and operational curriculum level on the one hand, and the 

inclusiveness in terms of different learning experiences of girls and boys on the 

other hand. The main research question is: In what way is the inclusiveness of edu-

cational tools as enacted in classes related to the learning experiences of boys and of 

girls?  
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3.   METHODS 

3.1 Participants 

The participants of this study are 81 9th grade students (age 14-15) in four schools 

for secondary education. The following criteria were used in order to select the four 

schools: 

• 13-50% of the students from ethnic minorities2 

• A diverse student population in terms of gender, and 

• Innovative use of ICT in education.  

The selected schools are situated in two large cities and a small town in the Nether-

lands, and vary in size and denomination. These schools work with laptop classes or 

e-learning, and use a virtual learning environment. 

In these schools, four lessons of one group of students have been observed; two 

lessons of two different courses in which educational tools have been used. In total 7 

educational tools have been examined. The teachers were experienced in their sub-

ject and in the use of ICT. In table 2 the distribution of students over schools and 

observed courses, and student characteristics are shown.  

Table 2 

 

Students in participating schools and observed courses. 

Students in %  School A  

N=13 

 

School B  

N=21 

 

School C  

N=27 

 

School D  

N=20 

 

Courses German  

History 

English  

Geography 

German  

Geography 

French  

History 

    

53.8 54.5 63.0 60.0 

Gender 

Girls 

Boys 46.2 45.5 37.0 40.0 

 

3.2 Data  

In order to define the gender inclusiveness of particular educational tools, the design 

of the tools (the formal curriculum level) was independently coded by two research-

ers. Then, we checked how the inclusiveness of the tools was affected by the teach-

ers’ behaviour. This level (the operational curriculum) was investigated by means of 

observations of teaching and classroom interaction during the use of ICT in class. 

                                                           
2 For determining the percentage of students from ethnic minority backgrounds we used the 

instructions of CFI, an organization responsible for financing educational institutions and 

disseminating government information on education in the Netherlands.  
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The observations were performed by two researchers. Video- and audio records 

were supplemented by field notes (Adler & Adler, 1994). The reported learning ac-

tivities and learning effects (the experiential curriculum level), have been investi-

gated by student interviews, class observations, and learner reports. In each class, 

four students (2 boys and 2 girls) were selected for observations and interviews. The 

interviews and observations were transcribed into verbal protocols and analyzed 

with code-and-retrieve software. Learner reports were obtained from all students of 

the participating classes. 

3.3 Instruments  

In table 3, we summarize the variables, data, and instruments. We distinguish be-

tween three levels of curriculum: the formal, the operational, and the experiential. 

For each level we indicate the investigated research materials/actors (research objec-

tives), the relation to inclusiveness, the research instruments, the variables and 

whether the variables are independent or dependent in the present study. 

Table 3 

 

Summary of research data and instruments. 

 Formal  

curriculum level 

Operational  

curriculum level 

Experiential  

curriculum level 

 

Research 

objectives 

 

Design of tools 

 

Teacher behaviour 

 

Students’ experiences 

 

Relation to 

inclusiveness 

 

Inclusiveness of so-

cial scripts 

 

Enacted inclusiveness 

 

Affect of inclusive-

ness on learning ex-

periences 

 

Variables 

 

Items of the index of 

Inclusiveness (Inde-

pendent variable) 

 

Teaching behaviour in 

terms of the index of 

Inclusiveness. 

(Independent vari-

able) 

 

 

Learning experiences; 

Attitude 

Participation 

Learning results 

(Dependent variables) 

 

Instruments 

 

Operationalization of 

the index of Inclu-

siveness 

 

Teacher/ class obser-

vational instrument 

 

 

Learner reports 

Student interviews 

Student observational 

instrument 

 

In this section, we first describe the way in which we have determined the inclusive-

ness of the educational tools. After scoring the gender inclusiveness of the educa-

tional tools at the formal curriculum level, we have examined whether or not the 

inclusiveness of the tool was modified at the operational level. As teachers’ actions 
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hardly appeared to modify the scripts in the tools, we have used the score of gender 

inclusiveness at the formal curriculum level in order to investigate the relationship 

between the inclusiveness of educational tools and the learning experiences of girls 

and boys. 

 

Inclusiveness at the formal curriculum level 

The social scripts in seven educational tools (the formal curriculum level) have been 

measured, using an operationalization of the index of inclusiveness (see Table 1). 

Each subheading (1.1, 1.2, 1.3 etc.) was scored by two researchers, with the help of 

questions focusing on whether attention was paid in the tool to that particular theme, 

for example: ‘Are men and women presented in ways that are positive, equal and 

non-stereotypical’ (with 0= no or little attention, and 1=clear attention). The scores 

of the aspects Content (with a range of 0-4), Interface (0-2), and Instruction (0-5) 

were summed (0-11). The inter-observer agreement between the two observers in 

terms of Cohen’s κ is 0.91. In Table 4, we summarized the inclusiveness of the gen-

der scripts of the educational tools at the formal curriculum level, for the three clus-

ters of the index of inclusiveness separately (content, interface and instruction). We 

distinguish two types of tools for further analyses: the less inclusive educational 

tools (tool 1, 2 and 3), and the more inclusive tools (tool 4, 5 and 6).  

Table 4  

 

Inclusiveness of the gender scripts of the educational tools 

Application  
Content 

(range 0-4) 

Interface 

(range 0-2) 

Instruction 

(range 0-5) 

Total 

(range 0-11) 

Tool 1 Geography (B)  1 0 0 1 

Tool 2 Geography (C)  1 0 0 1 

Tool 3 English (B) 1 1 0 2 

Tool 4 History (A) 4 1 2 7 

Tool 5 History (D) 3 1 4 8 

Tool 6 French (D) 3 2 5 10 

 

Compared to the three tools with low scores on inclusiveness, the three tools with 

high scores generally include assignments in a real-life context, address different 
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interests of students, and present both textual and visual materials. The instructions 

of these tools match with students’ prior knowledge and skills, address various 

skills, accommodate cooperation, and offer support by, for example, a glossary or 

help function (see for more details Heemskerk, Volman, Ten Dam, & Admiraal, 

submitted b  

 

Inclusiveness at the operational curriculum level  

At the operational curriculum level, we checked whether teacher behaviour changes 

the inclusiveness of the educational tools. The video tapes and researcher’s notes of 

the observations were transcribed in written protocols. From these protocols, asser-

tions and descriptions were selected which were related to the index of inclusive-

ness. This process resulted in summaries and reflections on actions and behaviours 

which diminish or reinforce the inclusiveness of the educational tools. For each 

combination of class and tool, these text selections were ordered. Four observers 

analyzed these data from scratch and negotiated disagreements until the outcomes 

were agreed upon or disagreements were understood and reflected as such (cf. Mar-

ble, 1997). 

We found that teachers generally reinforce the inclusiveness of the more inclu-

sive tools and they do not affect the inclusiveness of the less inclusive tools. In table 

5 the counts of inclusiveness diminishing and inclusiveness reinforcing teacher be-

haviour are presented for the less inclusive tools and the more inclusive tools sepa-

rately. The differences between the tools are most prominent in teacher behaviour 

with regard to prior knowledge, students learning activities and providing help (see 

for more details Heemskerk et al., submitted b). 

Table 5  

 

Scores on teacher behaviour in relation to the index of inclusiveness. (Range 0-3, indicating 

the number of teachers showing the specified type of behaviour.) 

Item of the index Less inclusive tools More inclusive tools 

 Further 

diminish-

ing inclu-

siveness 

Reinforc-

ing inclu-

siveness 

Diminish-

ing inclu-

siveness 

Further 

reinforcing 

inclusive-

ness 

Perspective     

Respectful of val-

ues 
   +1 

Real-life context  +1  +1 

Content  

  

Addressing differ-

ent interests 
   

 

+2 

Visual aspects   -1  Interface  

 Audio aspects     

 
 

+3 

 

-1 

 

+1 

Instruction  

  

Prior knowledge,  

ICT 

Content -2 +1  +3 
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Learning strategies -2   +2 

 

 
  

 

+2 

-1 +1  +3 

Learning activities 

Cooperation 

Communication 

Skills    +2 

 

 

 

+2 
  

-1 +1 -1 +2 

Help  

Scaffolding 

Feed back 

Self-esteem -2 +1 -1 +2 

Students input; 

choice and  

flexibility 

   
 

+2 

  -8 +10 -4 +23 

 

Our analyses show that the categorization of the educational tools at the formal cur-

riculum level in terms of gender inclusiveness needs no re-adjustment with regard to 

the operational curriculum level. For investigating the experiential curriculum level 

we, therefore, decided to maintain the categorization into three less and three more 

inclusive tools. 

 

Inclusiveness at the experiential level 

The analysis of learning experiences of students uses the data from the student inter-

views and the learner reports, partly supplemented by class and student observa-

tions. The observational instrument is focused on student behaviour, in terms of how 

and to what extent students participate in learning activities. We looked at students’ 

concentration, involvement, and effort. We considered how much time students 

were working concentrated and actively involved during the observation intervals, 

and the duration and amount of times of distraction from their work. We also looked 

whether students were working on task, or whether they were chatting or Googling 

off task. This information provided insight in the extent of students’ participation. 

Students were interviewed directly after the observations, discussing particular 

events from the previous lesson. Questions in the interviews dealt with students’ 

participation, their attitude towards technology in education, how they experienced 

working with the particular tool and how they perceived what they have learned. 

Moreover, all students completed a learner report about the educational tools they 

worked with. Students were asked to write down their learning experiences by com-

pleting a sentence (“I have learned from the programme that…………”.), which 

they could fill in three times. The learner report also included closed questions like 

“Did you like to work with the tool?”, “Was the tool easy to work with?” and “Did 

you learn much by working with the tool?” with a four point scale ranging from 1 

(not nice at all/ very difficult/ learned very little) to 4 (very nice/ very easy/ learned 

very much).  
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3.4 Analysis 

The analysis of the student observations and interviews followed the process of con-

tent analysis according to Huberman and Miles (2002). The video and audio tapes 

and researcher’s notes of the observations and interviews were transcribed in written 

protocols. From these protocols, assertions and descriptions were selected which 

were related to students learning experiences. After the process of data reduction the 

relevant fragments were sorted into appearance related to gender, and related to 

whether less inclusive or more inclusive tools were used (data matrix). In the third 

phase, the conclusion drawing and verification phase, conclusions were drawn on 

whether student behaviour and student articulations were meaningful in terms of 

learning experiences. These conclusions were verified by another researcher going 

through the data again and looking for counterexamples. These researchers negoti-

ated disagreements until the outcomes were agreed upon or disagreements were un-

derstood and reflected as such (cf. Marble, 1997). 

Differences in the quantitative data of the learner reports between the three less 

inclusive tools and the three more inclusive tools were analysed using t-tests and 

Pearson Chi-Square. In the first round of analysis of students’ completed sentences, 

one researcher developed categories and scored the answers. Then, a second re-

searcher scored the answers independently. The categories were “related to exercise 

and repeating”, “related to the content of the course”, “related to learning in gen-

eral”, “related to ICT skills”, and “other”. The inter-observer agreement between the 

two observers in terms of Cohen’s κ is 0.95. For each of the categories the learner 

reports were analysed with a view on gender-specific elements: which differences in 

learning experiences between girls and boys emerge? 

4.   EXPERIENTIAL CURRICULUM LEVEL: STUDENTS’  

LEARNING EXPERIENCES 

The analysis of students’ learning experiences is based on four types of data: com-

pleted sentences and answers at closed questions from the learner reports, student 

interviews, and observations at class and student level. The results of the closed 

questions in the learner reports are shown in Table 6. Students generally report more 

positively about their learning experiences when they worked with the more inclu-

sive tools. This is especially the case for girls.  
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Table 6  

 

Differences between tools in learner reports. (Range 0-4) 

 Less inclusive tools  

Mean (SD) 

More inclusive tools  

Mean (SD) 

Did you learn much by working 

with the tool? 

Girls (n=65) 

Boys (n=46) 

All students (n=111) 

 

 

2.09 (0.668) 

2.00 (0.849) 

2.05 (0.746) 

 

 

2.61 (0.558)* 

2.35 (0.745) 

2.51 (0.644)* 

Was the tool easy to work with? 

Girls (n=66) 

Boys (n=48) 

All students (n=114) 

 

 

2.97 (0.747)** 

3.41 (0.628) 

3.17 (0.725) 

 

 

3.32 (0.475)* 

3.47 (0.513) 

3.38 (0.490) 

Did you like to work with the 

tool? 

Girls (n=62) 

Boys (n=49) 

All students (n=111) 

 

 

2.78 (0.591) 

2.66 (0.814) 

2.72 (0.696) 

 

 

2.92 (0.392) 

2.95 (0.686) 

2.93 (0.533) 

* Significant difference between less inclusive and more inclusive tools (p<0.05). 

** Significant difference between boys and girls (p<0.05). 

Below, we will discuss students’ learning experiences in more detail on the basis of 

the qualitative data. We organize the analysis under three themes: students’ per-

ceived learning effects, their attitude towards the tools, and student participation in 

class.  

4.1 Reported learning effects 

Table 6 shows that girls report to learn significantly more from inclusive tools than 

from non-inclusive tools.  

In the sentences in which students answered what they had learned from the pro-

gramme, 60% of the reported learning effects concern the more inclusive tools. Girls 

more often mention general learning effects such as learning to listen carefully in 

order to be able to answer questions, to have different ways of working, to search for 
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information, and to learn more from drawings. Boys more often mention specific 

learning effects that relate to the content of the course in which the tool was used, 

such as to write sentences, to learn Grammar, to translate, and to learn about the 

Second World War. 

In the interviews, girls more than boys reported learning effects with regard to 

the ‘technical’ use of the computer and the handling of the tool. This was the case 

for both the less inclusive tools and the more inclusive tools. For example, one girl 

stated that she learned how to do search on the computer, and that this is something 

one needs to know. Another girl said she learned how to search for information, 

which she calls important knowledge for the future. A final example of learning ef-

fects pertaining to computer skills, concerns the girl who mentioned in the interview 

to have learned how to handle computers in the case of looking for a word in a dic-

tionary. Of course, there were also girls who report that they knew the necessary 

computer skills already, and that the same features are used all the time. It is strik-

ing, however, that almost all boys state that the tools were easy to work with, so they 

did not learn much about computers. Only one boy mentioned he has learned a little 

how to use a computer. He thought the use of the tool was a good way for learning 

this. Another boy mentioned that he learned to make a PowerPoint presentation. 

These two boys were exceptions to the rule that boys report to have learned little 

about computer-use. 

With regard to the subject matter of the content of the tools, most students were 

positive about what subject matter and skills they had learned. For example, from 

working with the English language tool they learned to read and understand English 

texts, and from the History tools they learned about the Second World War and 

European history. In the interviews, we only detected one gender difference: for the 

most gender inclusive tools girls gave more positive descriptions of what they have 

learned than boys did. For example, about the History tools girls report that they 

remember important terms better since they had to search for answers, that the tool 

helped them to understand the content, and that it helped them to get a better picture 

of how people lived during the Second World War.  

In the interviews we also asked the students to compare ‘learning with the help 

of educational tools’ with ‘learning with the help of schoolbooks’. Pertaining to this 

issue, we found no gender differences with respect to the less inclusive tools. Both 

boys and girls mentioned that the English language tool provides authentic English, 

in contrast to the schoolbooks which offers English for students. They also men-

tioned that they remind better what they have learned with the tool. With respect to 

the more inclusive tools, however, we did find differences between girls ands boys 

in learning experiences. Girls reported more, and produced more different, positive 

learning effects than boys (and compared to the girls who worked with the less in-

clusive tools). Girls mentioned that they understood the content better, and that they 

noticed whether they understood the content in the right way. Girls also mentioned 

that they learned better because the tasks were different from the regular school-

work, and that they knew better whether they performed the tasks in the right way. 

One of the girls was really enthusiastic and mentioned that she saw only advantages 

in working with the tools. The fact that particularly girls reported more positive 

learning effects than boys does not mean, however, that boys did not mention posi-
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tive effects of learning with educational tools. Boys also mentioned that they re-

member the information better because they had to actively search for information, 

and that they had more options to choose from than in regular lessons. However, 

boys and girls also remarked several less positive aspects while working with educa-

tional tools, for example, they mentioned that reading and learning texts from the 

screen is more difficult and computers are in their opinion more suitable for the per-

formance of specific tasks.  

 

To summarize, it appears that girls’ experiences are more positive when they 

worked with the more gender inclusive educational tools. They show more enthusi-

asm about what they have learned and about the advantages of the tools, not only 

compared to boys but compared to the girls who worked with the less gender inclu-

sive tools as well. 

4.2 Attitude 

Under the heading of ‘attitudes of students towards educational technology’ we will 

discus two aspects: attitudes towards working with the particular educational tools in 

class and attitudes towards ICT as an educational tool at school. 

Girls report that they work easier with the more gender inclusive tools compared 

to the less gender inclusive tools (see Table 6), whereas boys work equally easy with 

both types of tools. Another result (table 6) is that we found a significant difference 

between boys and girls in reported easiness of working with the less inclusive tools, 

which is not found in the more inclusive tools. These results suggest that girls are 

bothered more than boys, by working with the less inclusive tools. In contrast to the 

results from the learner reports, we did not find differences between boys and girls 

in the interviews. In general, most students found it quite easy to work with the spe-

cific tools whether gender inclusive or not. At the same time, also some difficulties 

were mentioned. For example, with regard to the less inclusive tools both boys and 

girls have difficulty with finding the answers to the questions if the tool shows a lot 

of text (in assignments, instructions, questions, etc.). Some boys report that they 

found it difficult and annoying to have to work with several screens at a time (a 

Word document for the answers, the Internet source, a separate document with ques-

tions). Students who worked with the French language tool (one of the more inclu-

sive tools) mention that they have difficulties with the content such as tests on 

grammar.  

 

We did not find a significant difference between the more inclusive tools and the 

less inclusive tools in the extent students liked to work with the specific tool (see 

Table 6). In the interviews most students reported to like the specific tool they 

worked with. However, girls who worked with the less inclusive tools, are less ex-

plicit about their feelings on the tools they used, compared to girls who worked with 

the more gender inclusive tools. For example, a girl working with one of the less 

inclusive tools reported that the tool was nice “for a change”. In contrast, the girls 

working with the more inclusive tools report these tools to be interesting and attrac-
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tive. They report to like the pictures, and to like the tools even more than the games 

they play at home. The boys reported on both type of tools with equal enthusiasm. 

They say that the tool was relaxed and that it was nice to work with. They report to 

like all parts of the tool and to like it for a change. One of the boys reports a tool to 

be “state of the art”.  

With respect to whether students prefer educational tools or schoolbooks, we see 

a difference between the less inclusive tools and the more inclusive tools. For the 

less inclusive tools boys are more explicit in their preference of educational tools 

above schoolbooks, than girls are. Boys report that they like to work with the tools 

and that it is easier than working with schoolbooks. In contrast, both boys and girls 

prefer working with the more inclusive tools to schoolbooks. For example, girls 

mention these tools to be nicer to work with, to be more attractive and captivating, 

to be more interesting, and there is more variation than when working with school-

books. 

Finally, when it comes to working with technology at school in general, most 

students report they like it. Boys and girls agree in their opinions. One student men-

tioned that she likes working with technology because it is something else than regu-

lar classes, where she has to listen to the teacher all the time. Another student men-

tioned that it is important that the tools are related to the schoolbooks, otherwise 

being superfluous. Neither boys nor girls report difficulties in working with technol-

ogy in school, although they do differ in the way they report this to the researcher. 

Generally boys say straight away they are good in working with computers, whereas 

girls seem to be a bit shy in first instance.  

 

In conclusion, there are indications that girls’ attitudes are less positive than the atti-

tudes of boys with respect to the less inclusive tools. It seems that girls like these 

tools less than boys, and they find these tools less easy to work with than boys. The 

girls’ attitudes are more positive towards the more inclusive tools, compared to the 

less inclusive tools.  

4.3 Participation 

Based on the observations and interviews, we analysed students’ participation in 

class. The overall classroom observations show that students working with less in-

clusive tools are less involved and actively participating, compared to students 

working with more inclusive tools. For example, some of the students using less 

inclusive tools are chatting on-line (MSN), talking more loudly or asking irrelevant 

questions, although students generally were rather concentrated and seriously work-

ing with the applications. Student observations and interviews confirm these general 

class observations; in the classes with the more inclusive tools students’ participa-

tion is better. Moreover, differences between boys and girls appear. Girls’ participa-

tion is better in lessons where more gender inclusive tools are used, compared to 

lessons in which less inclusive tools are used. Boys’ participation is about the same 

in both types of tools. 
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Student observations of the less inclusive tools show only one of the girls working 

well and being concentrated. The other girls were not really concentrated and not 

very actively involved in working with the tools. These girls seemed to be busy with 

other off-task matters such as, writing e-mails or chatting with other students, look-

ing away, working on another course or talking with their peers. In the interviews, 

these girls indeed are not very positive about the specific contribution of the educa-

tional tool to their participation. For example, two girls say they can concentrate 

well because they never have problems with concentration and that this has nothing 

to do with the tool they are working with. Two other girls argue that their concentra-

tion is influenced by more or less buzz and noise in the classroom, which distracts 

them from their work. One of them says she is able to concentrate better in regular 

lessons. Only one of the girls is more positive about the contribution of the educa-

tional tool to her participation. In contrast, most boys working with the less inclusive 

tools, were observed to be on-task, sometimes collaborating with their peers. Only 

one of the boys clearly had problems to concentrate and work well; he walked away 

from the computer to look what other students were doing, he talked loudly and 

made fun, interfered with other matters and used Google, which was not part of the 

task.  

The better participation of boys was reflected in the interviews. Boys are more 

positive about their concentration and involvement with the tool, than girls are. Most 

of the boys say they can concentrate well while working with the tools. They men-

tion to like to work independently and to search for answers on the Internet, and to 

work concentrated in order to finish the task faster and to avoid homework. Only 

one boy is a bit less positive reporting that he starts to talk with peers and looses 

concentration when it becomes boring.  

The results concerning the more inclusive tools show remarkable differences 

compared to the results as shown in the less inclusive tools. Now, the participation 

of girls is about the same as the participation of boys. Most boys worked hard and 

concentrated on the task, and girls were also working actively, concentrated and 

involved. Some girls collaborated with their peers, others worked individually with 

only some minor interruptions from their neighbours. Again, the class observations 

are confirmed by the student interview data. The girls report that their concentration 

is better while working with the tools than while working with the instruction and 

exercise books. Girls say to like and be captivated by working with the tools, as they 

can work independently and search for information actively. The opinions of boys 

vary a bit depending on the subject. Overall they do say they can concentrate well 

while working with the tools. While some boys are not captivated, others are inter-

ested.  

 

To summarize, we found differences in student participation. More specific, girls 

who worked with the more inclusive tools participated more actively in class and 

were able to concentrate more than girls who worked with the less inclusive tools. 

The results in participation of boys do not show differences between the tools. 
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5.   CONCLUSIONS AND DISCUSSION 

In the present study, we used the concept of gender scripts, which refers to the gen-

dered user representations that are unintentionally built in the design of technology, 

in order to understand mechanisms on gender inclusiveness at the experiential cur-

riculum level. Although learning supported by computers is supposed to be motivat-

ing for students (Becta, 2006; Ruthven et al., 2004) and is, therefore, assumed to 

have positive effects on learning experiences and results, there are indications that 

the use of technology in education still works out differently for girls and boys. In 

this study we investigated the relationship between the inclusiveness of educational 

tools at the formal and operational curriculum level on the one hand, and the inclu-

siveness in terms of different learning experiences of girls and boys on the other 

hand.  

The results show some gender differences in learning experiences, when boys 

and girls use educational tools in class. Both boys and girls seem to benefit more 

from inclusive tools than from non-inclusive tools, but for girls the difference is 

more prominent. In our study we found gender differences in the attitudes of boys 

and girls towards educational tools and towards learning in relation to the inclusive-

ness of the tools. Girls working with the non-inclusive tools, were the least enthusi-

astic about the tools, compared to the other girls, and to the boys. Moreover, girls 

worked more easily with the inclusive tools. These gender differences in attitudes 

might have larger consequences as girls’ learning performances have found to be 

improved when educational tools fit in with their interests (Joiner et al., 1996). To 

work easily with educational tools is in particular important for girls as they report 

less ICT knowledge than boys (Volman & Van Eck, 2001), and generally show a 

lack of self-confidence on ICT matters (Agosto, 2001). Furthermore, our study 

shows that girls are more concentrated and actively involved in working with inclu-

sive tools, compared to girls working with the less inclusive tools. It is striking that 

the inclusiveness of the tool does not seem to affect boys in this respect: they do not 

show much difference in participation between inclusive and non-inclusive tools. 

The final result from our study is that girls who worked with the inclusive tools re-

port to have learned more, and showed more enthusiasm about what they have 

learned, compared to girls who worked with the less inclusive tools, and to boys. 

Girls seem to value inclusive tools more because of the feedback and support of self 

esteem these tools provide. These results show similar patterns as pointed out by 

Joiner et al. (1996) in learning performances of boys and girls in relation to interest-

ing subjects in educational tools. Learning performances of boys are not different 

whether they are interested in the subject or not, while girls’ learning performances 

improve when an interesting subject is provided.  

 

We would like to point out that our study is small-scale, with data from 6 teachers 

working with 6 tools in 4 classes with some 81 students. Moreover, we selected our 

schools for this study on the basis of some criteria, one of which was the experience 

with the use of educational tools. It might be that the gender differences we found 

can not be replicated in a study with a larger, more representative data set. The idea 

behind the selection has been that we need some experience at school with educa-
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tional tools in order to be able to study gender differences in the use of educational 

tools. Having a larger data set provides the possibility to study gender differences in 

schools which use technology less extensively. For the time being, however, we 

don’t have reason to believe that our results are only valid for schools who are fore-

runners of ICT. But an important advantage of a study of larger and a more hetero-

geneous data set of schools, do give the opportunity to look closer and more pre-

cisely at differences between students. Gender is just one axis that students differ 

from each other.  

Secondly, we would suggest to focus future studies on the explanation of design 

principles or elements of the educational tool which cause gender differences. For 

example, a design study or a design experiment of various educational tools might 

give us more possibilities to explain (minor) changes in the formal and/or the opera-

tional curriculum level being responsible for differences in learning and learning 

experiences between boys and girls. In an earlier study (Heemskerk, et al., submit-

ted) we explored appreciations of students in relation to technology in education 

showing that girls value an interesting subject more than boys, and they appreciate 

tools which are easy to work with, including clear, step-by-step instructions, and 

clear help functions. Boys, more than girls, appreciate pictures in the tool, and the 

possibility to compete. However, more research is needed to understand the nature 

of the relation between the inclusiveness of the educational tools and learner experi-

ences. Moreover, the relation of inclusiveness of educational tools and learning re-

sults remains unknown.  

Finally, we limited our study to the investigation of educational tools in language 

and social courses, in order to avoid obvious differences between boys and girls re-

lated to more technical courses. As we do know, inequalities between boys and girls 

are still more prominent in mathematics or science courses, which might reinforce 

differences in relation to the use of educational technology. Research on inclusive-

ness of educational tools in these courses, however, may be interesting and relevant 

in relation to differences between boys and girls in their choices of courses or stud-

ies.  

 

We would like to finish with the conclusion that students’ learning experiences can 

be improved by the use of more inclusive educational tools. The results of our study 

indicate that the extent of inclusiveness of the tools does not matter much to boys, 

whereas learning experiences of girls are positively affected by the use of more in-

clusive tools. This is remarkable, because gender inclusiveness of educational tools 

is supposed to imply that the tools are attractive and challenging to both girls and 

boys. In the index of inclusiveness we distinguish between the inclusiveness of the 

content, the visual and audio interface and the instructional structure of educational 

technology. Generally, we considered educational tools to be more inclusive if they 

provided more ways for students to identify with the subject matter and different 

ways of working and learning. The results support the idea that less inclusive tools 

bother girls, and might address mainly the needs of boys. Some authors indeed argue 

that computers and software are predominantly male artefacts (Li & Kirkup, 2007), 

and that educational software is often unintentionally tailored to the interest of boys 
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(Huff & Cooper, 1987, as referred in Cooper, 2006). The more inclusive tools, in 

contrast, might address both boys and girls. Therefore, we propose that inclusive 

tools are an improvement for girls but not for boys.  

There seems to be room to improve the inclusiveness of educational tools, by 

changing the gender scripts in the design and/or by modifying the inclusiveness of 

the tools in educational practice. As it is common practice in Dutch secondary edu-

cation that teachers design or at least choose the educational tools that they use in 

class, teachers should be aware of gender scripts of tools. The index of inclusiveness 

might help teachers to increase their awareness and, consequently, adjust their teach-

ing.  



  

Chapter 6 

CONCLUSION AND DISCUSSION 

 

 

 

1.   INTRODUCTION 

The role of technology (Information and Communication Technology, ICT) in edu-

cation has increased rapidly over the last decade. Students seem to be motivated to 

learn, to learn faster and to learn more when educational technology is used at 

school (Becta, 2006; Ruthven, Hennessy, & Brindley, 2004; Vier in Balans Monitor 

2007). Educational technology is argued to have the potential to facilitate differen-

tiation and individualization in education: it makes it possible to tailor both the con-

tent and the presentation of the subject matter to the individual backgrounds, experi-

ences and needs of students (e.g., DeVoogd, 1998; Gillani, 2000; Volman, 2003). 

However, there are indications that not all students equally benefit from the advan-

tages of ICT in education. Since technology has been introduced in education, re-

lated differences between students are associated with gender and the socio-

economic and cultural backgrounds of students. From the viewpoint of equality in 

education, differences between students in relation to the educational use of technol-

ogy, should be taken into account.  

This thesis aims to explore selective effects of educational use of ICT on boys 

and girls and on students with different socio-cultural backgrounds. The opportuni-

ties and risks associated with the use of computers in the teaching-learning process 

will be analyzed from the theoretical perspective that ‘assumptions about the user' 

are built into technological products; or so called ‘scripts’. These scripts are not neu-

tral, but imply human choices which are embedded in a cultural context, and can 

change over time. The problem definition is: What scripts are inscribed in the design 

of the tools and the use of technology in secondary education and how do these 

scripts work out for boys and girls and for students with different socio-cultural 

characteristics? Scripts will usually function unintentionally, as a part of the ‘hidden 

curriculum’. When these scripts are not suitable for certain groups of students and 

these students are not able to identify with the supposed user, this may inhibit their 

learning.  
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At the same time, users of technology do not necessarily need to accept the scripts 

constructed by the designers. Scripts can be modified or rejected. Oudshoorn, Rom-

mes and Stienstra (2004) describe how in processes of ‘domestication’ new mean-

ings can be created or how new uses of the objects can be created. Finally, users can 

become non-users. These processes are situated in a cultural context, in which cul-

tural codes are important. For example, gender codes play an important role in proc-

esses of domestication of the Internet (Van Zoonen, 2002). Oudshoorn, Saetnan and 

Lie (2002) elaborated the concept of scripts as ‘gender scripts’, in order to indicate 

the inscriptions and de-inscriptions of representations of masculinities and feminin-

ities in technological products. In this thesis we extend this concept to ‘social 

scripts’ which refer to scripts which may be related to gender as well as socio-

cultural characteristics. 

The different levels in which scripts and inclusiveness of technology show, are 

approached from the perspective of curriculum theory (see Goodlad, Klein, Frances, 

& Tye, 1979; Van den Akker, 1998). Scripts can vary at these different levels. They 

are inscribed in the design of the educational tools (formal curriculum level). In an 

educational context, teachers play a role in modification of scripts, while they coach 

their students in the use of the application, and they can choose whether to use the 

application in their classes or not (operational curriculum level). Modifications of 

scripts initiated by students may be difficult. Students are supposed to use the se-

lected tools, and they are supposed to use it in a way which is limited by the bounda-

ries teachers set. Using technology which does not suit students may lead to a loss of 

their involvement and engagement (experiential curriculum level). In the end, this 

can result in differences in participation, attitudes and learning outcomes (Van Eck 

& Volman, 1999). In this thesis all three curriculum levels are addressed in order to 

understand how scripts and processes of domestication function in relation to inclu-

siveness of educational technology. Distinguishing between various levels of cur-

riculum is necessary since inclusiveness of technology can work out differently at 

different curriculum levels. The inclusiveness of a tool at the formal curriculum 

level, does not by definition determine how the tool is used by the teacher (opera-

tional level) or how it is experienced by students (experiential level). Teachers can 

use a less inclusive tool in a more inclusive way (and the other way around), and 

students may be more or less affected by the scripts incorporated in a tool. 

The problem of the thesis is laid out in four research questions which address the 

inclusiveness of educational technology at the different curriculum levels, and the 

question what is already known about differences between students with various 

backgrounds in relation to educational technology at school. The first research ques-

tion was: “How and to what extent do the characteristics of educational technology 

enhance or inhibit learning for different groups of students?”. We conducted a re-

view study, with the aim to obtain an insight into scripts and to assign the underlying 

characteristics built into applications that may enhance or unintentionally restrict the 

attractiveness and accessibility of learning to different groups of students. 

In order to get insight into the selective effects of specific educational tools in 

their context, a small-scale qualitative empirical study was set up. Four schools of 

secondary education, with a mixed student population and well implemented tech-

nology facilities, participated in this study. The second research question was: “How 
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are the social scripts of inclusive and non-inclusive tools enacted in classroom prac-

tice in terms of teacher and student behaviour?”. The inclusiveness of the design of 

different educational tools, which were used at the participating schools, were ana-

lyzed at the formal curriculum level. These applications were also observed in class-

room practice (operational curriculum level).  

Preferences of students are another aspect which might influence selective ef-

fects of educational tools. The index of inclusiveness provides a framework for in-

vestigating students’ appreciation of educational tools in relation to inclusiveness. 

The third research question was: “How are gender and ethnic background of stu-

dents related to their appreciation of educational technology in secondary educa-

tion?”. This question was addressed by a survey. 

 Gender differences on technology in education is an aspect which is most 

prominent and well documented in the literature. Differences between boys and girls 

on the experiential curriculum level is one of the effects found in the former part of 

this research project. In the final part of the research, we investigated the relation-

ship between the supposed inclusiveness of particular educational tools and the ac-

tual experiences of students with these tools. Therefore, our fourth research question 

was formulated as: “In what way is the inclusiveness of educational technology re-

lated to the learning experiences of boys and girls?”. This research question was 

addressed by a qualitative study. 

In this chapter, we present an overview and a discussion of the main results of 

the research. Firstly, we will give an overview of the results of the review study. 

Then we will present the results of the empirical studies. These results are ordered 

by the distinguished curriculum levels, which we refer to in different chapters of the 

thesis. Finally, we will discuss the results and method of the research as well as sug-

gestions for future research and educational practice.  

2.   SUMMARY OF THE RESULTS 

2.1 The review study 

A literature review on gender inclusiveness and socio-cultural sensitivity on ICT in 

primary and secondary education was conducted. The aim was to obtain an insight 

into scripts and to assign the underlying characteristics built into applications that 

may enhance or unintentionally restrict the attractiveness and accessibility of learn-

ing to different groups of students (research question 1). The review resulted in an 

index of inclusiveness as presented in chapter 2. We focused on the literature on the 

differential impact of the characteristics of ICT as an educational tool on the learn-

ing processes and the learning results of different groups of students. The review 

considered the period 1992-2002, and concerned differences between boys and girls 

and students with different socio-cultural backgrounds. We found relatively few 

empirical studies on this issue, but a considerable amount of theoretical or practice-

oriented reflective articles, which were included in the review.  
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In the literature, a number of characteristics are discussed that are supposed to be 

relevant in terms of the gender or socio-cultural inclusiveness of educational tech-

nology. Three major topics were distinguished into which these characteristics could 

be grouped: the content, the visual and audio interface, and the instructional struc-

ture of the educational tools. The common argument in articles on the content of 

educational tools is that in order for the subject matter to be meaningful to all stu-

dents, there must be no obstacles for students to identify with the content of the 

tools. This should be achieved by taking a perspective that is multicultural, non-

sexist and respectful towards different social classes. Therefore, a balanced presenta-

tion of diverse human groups is required and they should be presented in non-

stereotypical roles. Furthermore, the content should be respectful and considerate of 

values, manners and taboos of different cultural groups. Finally, the subject matter 

should be presented in a real-life context, and should be addressing different inter-

ests.  

As to the visual and audio aspects of the interface, largely the same issues are 

addressed. Again, it is argued that the presence and representation of diverse human 

groups should be balanced, and the visual interface should take into account the val-

ues and preferences of different cultural groups. This goes for the packaging and 

advertising of the educational tool as well. Audio material should include narrators 

from a range of group voices, and music and sounds should include a variety of 

styles. Using a diversity of visual and audio features in educational tools can make 

these tools more attractive to a wide range of students.  

Several issues can be subsumed under the heading ‘inclusiveness of the instruc-

tional structure of the educational tool’. It is argued that the learning process should 

be structured or facilitated by the tool in such a way that it suits different groups of 

students. Students should feel both comfortable and challenged while working with 

the tool. Firstly, different initial levels of ICT skills and content knowledge of stu-

dents should be taken into account as well as differences in home language. Sec-

ondly, a variety of learning strategies should be taken into account. The third issue is 

the kind of learning activities that are addressed in educational tools. Social interac-

tion is considered to be particularly relevant. Preferences for collaboration or com-

petition in general, and for ICT applications facilitating communication in particular, 

have been found to be related to socio-cultural background and gender. The fourth 

aspect, relevant to inclusiveness of educational tools is the opportunity for students 

to receive help. Many authors mention the importance of clear and immediate feed-

back and scaffolds, which are particularly important for students lacking self confi-

dence. The final issue considers the extent to which students are allowed to have 

their own input or take responsibility when working with the educational tool.  

The ‘index of inclusiveness’ was used in our further research as indicated in the 

successive empirical studies.  

2.2 Scripts in educational tools at the formal curriculum level 

The ‘index of inclusiveness’ provided a number of characteristics which are sup-

posed to be relevant to gender or socio-cultural inclusiveness of educational tech-
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nology. With our second research question, we address the relation between the for-

mal and the operational curriculum level. We first focused on the formal curriculum 

level, and examined how the elements of the index of inclusiveness were present in 

specific educational tools and how these characteristics might influence experiences 

of students. The index was used to determine scripts in the design of seven educa-

tional tools, which were used in four schools in secondary education. The analysis 

was conducted in relation to gender and socio-cultural background of students, and 

is presented in the first part of chapter 3. The second part of chapter 3 deals with the 

operational curriculum level and is discussed afterwards. 

We investigated three tools for a language course (English, German and French) 

and four tools for social studies (History and Geography). Some tools were designed 

by a publishing-firm and belonged to schoolbooks which were used in the course. 

These applications had the same look-and-feel as the textbook and corresponded 

with the contents of the regular lessons, which, in general, is repeated and exercised 

in the educational tool. Other tools were designed by the teachers themselves and 

generally consisted of assignments like searching for information. Some tools con-

sisted mainly of text with a few pictures, others could be classified as more ad-

vanced educational tools. In these tools, for example, feed-back was offered, stu-

dents could play an educational game, or they could cooperate.  

The study showed how social scripts are built in the design of the educational 

tools, and differences in the extent of supposed inclusiveness for different groups of 

students were found. The index of inclusiveness proved to be a useful instrument to 

identify social scripts in the tools and to typify the tools in terms of (supposed) in-

clusiveness. The most important element appeared to be the instructional structure of 

the tool. There was a clear difference between the tools in the extent to which stu-

dents were supposed to work individually, and the compatibility to different ability 

levels, learning approaches and skills. Also differences between the tools were 

found in the extent of support to students, and the extent to which students could put 

in their own experiences and information, or to take responsibility for their learning 

process.  

2.3 Scripts and inclusiveness at the operational curriculum level 

The social scripts as found in the design of the educational tools, might be changed 

in classroom practice. In processes of domestication, teachers and students do not 

necessarily have to adopt the scripts, but they can modify them at the operational 

curriculum level. As teachers tend to adopt technology in ways that are consistent 

with their personal perspectives on curriculum and instructional practice (Nieder-

hauser & Stoddart, 2001), this might also apply to the way they handle the inclu-

siveness of educational tools in the classroom. Teachers may deal with this point in 

various ways, their actions may diminish or reinforce the inclusiveness of the educa-

tional tool. So the next step in our study was to analyze the inclusiveness of educa-

tional tools as enacted in classroom practice. This second part of research question 2 

was reported in chapter 3. The study was conducted on 6 educational tools which 

were used in 4 schools of secondary education. We observed teacher and student 
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behaviour in relation to items of the index of inclusiveness, accounting for gender 

and cultural background of students.  

Firstly, we analyzed teachers’ actions and behaviour, in coaching students while 

working with the specific educational tools. The results of our study suggest that at 

the operational curriculum level teachers hardly modify the social scripts in the de-

sign of the educational tools in relation to the inclusiveness of the content and the 

visual and audio aspects of the interface. Teachers do influence the inclusiveness of 

the tools in terms of instruction. They varied in the extent to which they adapted 

their instruction to students’ prior knowledge and their learning activities, and in the 

extent to which they provided help. However, teacher behaviour that might be inter-

preted as reinforcing the inclusiveness of the instruction was shown more in relation 

to the tools that were already more inclusive. To sum, teachers’ actions hardly modi-

fied the scripts of the educational tools.  

Secondly, we analyzed responses of students. The social scripts as found in the 

design of the tools, and the inclusiveness of the tools as enacted in teacher behaviour 

in the classroom while working with the tools, seem to have their effects on the way 

students work with the educational tools. When more inclusive educational tools 

were used, all students participated more actively, they read the texts better, they 

posed fewer questions and they collaborated more. The results suggest that more 

inclusive tools enhance student activities which suit girls and minority students more 

than the less inclusive tools do. When working with the more inclusive tools, girls 

and minority students participated more and collaborated more, than when working 

with the less inclusive tools. Furthermore, the results suggest that students from mi-

nority groups need more help when using the less inclusive tools than majority 

population students.  

2.4 Inclusiveness at the experiential curriculum level 

At the experiential level, two studies were conducted. In the first study, our view 

was on characteristics of educational tools (research question 3), while the second 

study focused on specific tools which students used in class (research question 4).  

Firstly, as presented in chapter 4, a study on students’ appreciation of educa-

tional tools at schools for secondary education was performed. The aim of this study 

was to investigate whether students with different gender and ethnic backgrounds 

differ in their appreciation of various characteristics of educational tools, that - in the 

literature - are considered to determine the inclusiveness of tools. A questionnaire, 

based on the index of inclusiveness was developed and filled out by 495 students. 

The questionnaire appeared to be an appropriate instrument for distinguishing be-

tween tools which are positively and negatively evaluated by different groups of 

students. Regarding group differences, the results show that girls appreciate applica-

tions which deal with an interesting subject, which are easy to work with and pro-

vide good support. Boys were attracted to the tools with attractive pictures or tools 

which provide competition. To make a tool more inclusive to the students from dif-

ferent ethnic backgrounds, our data indicate that it is important to take into account 
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different levels of prior knowledge, especially regarding computer skills and lan-

guage.  

Secondly, we investigated the relationship between the supposed inclusiveness 

of particular educational tools and the actual experiences of students with these 

tools. We examined learning experiences of girls and boys while working with par-

ticular more or less educational tools. We focused on participation, attitude and 

learning effects as experienced by the students. This study was presented in chapter 

5. The study included 160 learner reports and 24 student interviews, partly supple-

mented by class and student observations. We did find some gender differences in 

learning experiences, when boys and girls use educational tools in class. Both boys 

and girls seem to benefit more from inclusive tools than from non-inclusive tools, 

but for girls the difference is more prominent. Gender differences were present in 

the attitudes of boys and girls towards educational tools and towards learning in re-

lation to the inclusiveness of the tools. Girls working with the less inclusive tools, 

were the least enthusiastic about the tools, compared to the other girls, and to the 

boys. Moreover, girls reported to work more easily with the inclusive tools. Fur-

thermore, girls are more concentrated and actively involved in working with more 

inclusive tools, compared to working with the less inclusive tools. It is remarkable 

that the inclusiveness of the tools does not seem to affect boys in this respect: they 

do not show much difference in participation between inclusive and non-inclusive 

tools. Finally, girls who worked with the inclusive tools report to have learned more, 

and showed more enthusiasm about what they have learned, compared to girls who 

worked with the less inclusive tools, and to the boys. Girls seem to value inclusive 

tools more because of the feedback and support of self esteem that these tools pro-

vide.  

3.   DISCUSSION 

We would like to continue this chapter with some reflections on the results and theo-

retical and methodological choices which were made in the research, supplemented 

by recommendations on future research and educational practice.  

 

In this thesis, students’ different relationships to technology were traced on the basis 

of a review study on gender inclusiveness and socio-cultural sensitivity, which re-

sulted in an index of inclusiveness. The literature consisted mainly of theoretical and 

reflective material and little empirical research. We feel that our empirical studies 

contributed to the understanding of the functioning and effects of gender inclusive-

ness and socio-cultural sensitivity in educational technology.  

The first issue we want to address, is the question of what determines the inclu-

siveness of educational tools. The index of inclusiveness in our research turned out 

to be a useful instrument in distinguishing between more or less inclusive educa-

tional tools at different levels of the curriculum, and between tools which are posi-

tively and negatively evaluated by different groups of students. From our qualitative 

study at the operational curriculum level we conclude that the teachers in our study 

hardly modify the social scripts, as present in the design of the tools. This conclu-
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sion could suggest that the design of educational tools is an important determinant in 

the inclusiveness for different groups of students. However, we have to consider the 

fact that, in our study, teachers often designed the educational tools they worked 

with in the classroom, instead of using the tools which are designed by engineers 

and developers of educational software. The distinction of actors at the formal and 

operational curriculum level, which we proposed at the beginning of the project, 

thus, appeared to be less clear. Teachers designing their own educational tools have 

become common practice in Dutch secondary education, due to the fact that access 

to the Internet at school has grown, which offers teachers more possibilities to tailor 

educational tools to their own preferences and what they think is suitable for their 

students. Another reason why teachers might design the tools they work with is that 

they experience a lack of suitable educational software (Balanskat, Blamire, & Ke-

fala, 2006). This practice implies that the formal and operational curriculum level 

are closely connected and are largely determined by teachers’ concepts of learning 

and teaching, making it difficult to distinguish the factors determining the inclusive-

ness of the educational tools at different curriculum levels. These considerations 

suggest an alternative explanation for our findings. Niederhauser and Stoddart 

(2001) argue, that teachers tend to adopt technology in ways that are consistent with 

their personal perspectives on curriculum and instructional practice. This might also 

apply to the way they handle the inclusiveness of educational tools in the classroom. 

Teachers, who choose or even design more inclusive tools, are probably more aware 

of diversity in the student population and, consequently, behave in a way which 

could be interpreted as reinforcing inclusiveness. Therefore, we argue that teachers’ 

awareness of inclusiveness is crucial to the inclusiveness of educational tools as en-

acted in classroom practice.  

A second point of reflection refers to the learning experiences of students in rela-

tion to inclusiveness of the educational tools. The index of inclusiveness is related to 

the educational perspective that learning processes are fostered most when students 

are actively engaged in activities that are meaningful to them and are appropriate to 

their ability level and learning approach. From this point of view, some general 

principles can be distinguished, for example, the importance of authentic contexts, 

taking into account the prior knowledge of the student, the benefits of collaboration 

and the importance of good preparation and guidance of this process. Some of these 

general characteristics appear in educational theory and research as powerful princi-

ples of learning for all students (e.g. Dewey, 1916; De Corte, 2000), referring to 

good quality teaching, and, at other times, as principles of learning especially suit-

able for girls (AAUW, 2000) and minority students (Wang & Reeves, 2007), refer-

ring to inclusive teaching. Indeed, the results of our empirical studies indicate that 

students’ learning experiences generally can be improved by the use of more inclu-

sive educational tools. However, to the boys, the extent of inclusiveness of the tools 

do not seem to matter much, whereas learning experiences of girls are positively 

affected by the use of more inclusive tools. This is remarkable, because gender in-

clusiveness of educational tools is supposed to imply that the tools are attractive and 

challenging to both girls and boys. In the index of inclusiveness we distinguish the 

inclusiveness of the content, the visual and audio interface and the instructional 

structure of educational technology. Generally, we considered educational tools to 
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be more inclusive if they provided more ways for students to identify with the sub-

ject matter and different ways of working and learning. The results support the idea 

that less inclusive tools bother girls, and might address mainly the needs of boys. 

Some authors indeed argue that computers and software are predominantly male 

artefacts (Li & Kirkup, 2007), and that educational software is often unintentionally 

tailored to the interest of boys (Huff & Cooper, 1987, as referred in Cooper, 2006). 

The more inclusive tools, in contrast, might address both boys and girls. Therefore, 

we propose that inclusive tools are an improvement for girls and not for boys. The 

use of inclusive educational technology seems to provide good quality teaching, 

which means that it supports the learning of students with different gender and 

socio-cultural backgrounds.  

 

Different types of research were conducted. A review study, a survey, and qualita-

tive studies were carried out, in order to investigate inclusiveness of educational 

technology from different perspectives. We attach importance to some critical re-

flections that can be made on the scope of our research and to suggest some recom-

mendations for future investigations. 

Firstly, the qualitative studies are small scale. In these studies and the survey, we 

selected similar schools with respect to the diversity of the school population and the 

extent of computer use. The participating schools were more experienced users of 

educational technology. The idea behind the selection has been that we needed some 

diversity of students and some experience at school with educational tools in order 

to be able to study differences between students in the use of educational tools. 

However, this leads to a restriction of generalization of our results to other schools. 

For the time being, however, we do not have a reason to believe that our results are 

only valid for schools who are forerunners of ICT. Still, we would recommend a 

study of a larger and more heterogeneous data set of schools in future.  

Secondly, the literature in our review is mainly from countries other than the 

Netherlands, which means that reported differences between students do not apply to 

a Dutch context. More specifically, minority groups are not the same in every coun-

try. In our small scale qualitative studies we did not have the opportunity to distin-

guish the results for different groups of ethnic minorities. The survey included more 

minority students than the qualitative studies, thus providing the possibility to dis-

tinguish these students largely into three groups. However, in future research we 

would suggest a study of a larger and more heterogeneous data set of schools, in 

which cultural differences between more groups of students can be investigated 

more precisely.  

Thirdly, our qualitative studies investigated educational tools in language and 

social courses. We selected these courses in order to avoid obvious differences be-

tween boys and girls related to more technical courses. As we do know, inequalities 

between boys and girls are still more prominent in mathematics and science courses, 

which might reinforce differences in relation to the use of educational technology. 

Research on inclusiveness of educational tools including these courses, may be in-

teresting and relevant in relation to differences between boys and girls in their 

choices of courses or studies. For the moment we feel that, regarding the results, the 
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providence of more inclusive tools will promote positive experiences of girls with 

ICT, which might influence their future choices of courses or studies. 

Finally, in our survey we go into the various characteristics of different educa-

tional tools in order to investigate different appreciations of students with different 

socio-cultural backgrounds. The differences we found between groups of students 

reveal important indicators why these students appreciate an ICT tool or not. These 

indicators are summarized in the section on educational practice. However, more 

information is needed to understand the relation between the specific characteristics 

of educational tools and inclusiveness. We would suggest to focus future studies on 

the explanation of design principles or elements of the educational tool which cause 

differences between the groups of students. For example, a design study or a design 

experiment of various educational tools might give us more possibilities to explain 

(minor) changes in the formal and/or the operational curriculum level being respon-

sible for the differences in learning and the learning experiences between different 

groups of students. 

4.   EDUCATIONAL PRACTICE  

The main conclusion of our research is that educational tools seem to have selective 

effects for students with different gender and socio-cultural backgrounds. The inclu-

siveness of the educational tools seems to be related to the way students learn and to 

the reported learning experiences in terms of attitudes, participation and learning 

results. Students do evaluate educational tools differently on several aspects as indi-

cated in the literature on gender inclusiveness and socio-cultural sensitivity, which 

was elaborated as an index of inclusiveness. The research shows that it is possible to 

distinguish the inclusiveness of the design of educational tools, and the way tools are 

enacted in classroom practice on the basis of this index. We concluded that teachers 

hardly modify the inclusiveness of the educational tools which are used in class.  

To improve educational practice in ICT use, we would like to point out that stu-

dents’ learning experiences in general, can be improved by the use of more inclusive 

educational tools. The results of our study clearly show that several index elements 

which are of importance to specific groups of students, are also important to students 

in general. While students report that they learned more while working with the tool 

they appreciated most, improvement of these elements of an educational tool tend to 

be useful for all students and, in particular, for girls and students from minority 

groups, who will benefit most from these improvements. 

There seems to be room to improve the inclusiveness of educational tools, by 

changing the social scripts in the design and/or by modifying the inclusiveness of 

the tools in educational practice. As it is a common practice in Dutch secondary edu-

cation that teachers design or at least choose the educational tools they use in class, 

teachers should be aware of social scripts of tools. The index of inclusiveness might 

help teachers to increase their awareness and, consequently, adjust their teaching. 

We recommend more attention paid to the aspect of inclusiveness of educational 

tools in teachers’ education, in order to improve teachers’ awareness of how ICT 

tools work out for different groups of students.  
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To summarize, our study on students’ appreciation of ICT tools showed that the 

gender differences we found generally confirm differences reported in the literature 

(Heemskerk et al., 2005): girls appreciate applications dealing with an interesting 

subject, which are easy to work with and provide good support. Some recommenda-

tions regarding the subject are made in the literature about what is interesting to 

girls, but we feel a certain choice of subjects may be preferable in order to serve 

both boys and girls. Although girls reported the importance of applications that are 

supportive and easy to work with and to understand, it seems obvious that such a 

design of the instructional structure is beneficial to all students. To make a tool more 

attractive to boys, a competitive element or a game could be included as an extra 

feature, as well as a choice of images.  

The differences between ethnic groups in the Netherlands are more difficult to 

interpret and less extensively discussed in the literature. We found ethnic differences 

in appreciation of ICT tools in respect to language achievements and ICT skills in 

this study. To make a tool more inclusive to students from different ethnic back-

grounds, our data indicates that it is important to take into account different levels of 

prior knowledge, especially regarding computer skills and language. In the literature 

several authors make a plea for anticipating differences in initial levels of prior 

knowledge and learning capabilities (Adler, 1999; Chisholm, 1995; Maurer & 

Davidson, 1999).  

It seems neither possible, nor desirable to implement all guiding principles of the 

index of inclusiveness in a specific application. We, therefore, support the opinion 

that schools should offer students a variety of educational tools, in order to provide 

each student with interesting motivating and meaningful ways of learning. So inclu-

siveness relates to the entire collection of educational tools at school, and the index 

of inclusiveness can offer insight into the possible biases, and sensitivities and pref-

erences of different groups of students. On the other hand, the differences between 

the tools in our research show that it is possible to improve the inclusiveness of the 

tools to such an extent that it effects student’s learning positively.  

 

We would like to add a last comment on the educational tools we investigated, and 

our terminology on ICT, technology, applications and educational tools. In this the-

sis the terms indicate the whole range of software which can be used as educational 

tools. The assumed rapid changes in the field of ICT and it’s implications in educa-

tion might seem hard to keep up with during the process of research for a thesis. The 

tools we investigated might be considered to be out-of-date already. We would like 

to point out, however, that the proceedings of ICT use in average schools should not 

be overestimated. Balanskat, Blamire, and Kefala (2006) pointed out that the lack of 

suitable educational software is still an important hindrance for further development 

of technology in education in most schools. They consider technology to be still 

underexploited to create learning environments where students are more actively 

engaged in the creation of knowledge rather than just being passive consumers. But 

whether the examined applications are out-of-date or not, the value of our study does 

not refer to the technological aspects of the particular tools we investigated. The 
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index of inclusiveness provides important aspects that matter to inclusiveness of 

educational technology. Therefore, it can be applied to other tools, as well as the 

new ones. 

 

Schools have been occupied with the implementation of educational technology for 

quite a period now. Most attention was drawn to the equipment itself and the access 

to ICT. Recently, more attention has been paid to pedagogical consequences of the 

use of ICT in teaching and learning. The important issue of access to ICT for all 

students, without exclusion of different groups of students in relation to gender and 

socio-cultural backgrounds, lies at the intersection of access and pedagogy. The 

question what pedagogy can contribute to this issue, still deserves attention in edu-

cational practice as well as in future research. 
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SUMMARY 
 

 

 

The use of technology (Information and Communication Technology, ICT) in edu-

cation is inevitable in the current society. From an economical and social point of 

view, it is argued that the labour market requires ICT skills and students should be 

prepared for the information society. The potential of educational software for im-

proving the quality of education is tremendous and promising. An important advan-

tage of the use of technology in education is the facilitation of differentiation and 

individualization in education. Moreover, students seem to be more motivated to 

learn, to learn faster and to learn more when educational technology is used at 

school (Becta, 2006; Ruthven, Hennessy, & Brindley, 2004; Vier in Balans Monitor, 

2007). However, there are indications that not all students equally benefit from the 

advantages of ICT in education. Differences between students are associated with, 

for example, gender and the socio-economic and ethnic background of students. 

From the viewpoint of equality in education, these differences between students 

should be taken into account if educational technology is used.  

This thesis aimed to explore selective effects of educational use of ICT on girls 

and boys and on students with different socio-economic and ethnic backgrounds. 

Therefore, we combined the concept of ‘scripts’ derived from a sociology of tech-

nology approach with the perspective of curriculum theory. 

The concept of ‘scripts’ indicates that technological products are never neutral, 

but always imply human choices which are embedded in a cultural context. Assump-

tions about the supposed user are incorporated into the design of technical products, 

such as computers and software, including educational software (Akrich, 1995; 

Woolgar, 1992). The resulting scripts will usually function unintentionally, as a part 

of the ‘hidden curriculum’. When these scripts do not suit certain groups of students 

and these students are not able to identify themselves with the supposed user, this 

may inhibit their learning. At the same time, users of technology do not necessarily 

need to accept the scripts as constructed by the designers. In processes of ‘domesti-

cation’ they can modify the scripts, or they even may reject them (Oudshoorn, 

Rommes, & Stienstra, 2004). In an educational context, teachers play a role in modi-

fication of scripts, while they coach their students in the use of the application, and 

they can choose whether they use the application in their classes or not. Modifica-
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tions of scripts initiated by students may be difficult. Students are supposed to use 

the selected tools, and they are supposed to use them in a way which is limited by 

the boundaries teachers offer. Using technology which does not suit students may 

lead to a loss of their involvement and engagement. In the end, this can result in dif-

ferences in participation, attitudes and learning outcomes (Van Eck & Volman, 

1999). In this thesis, we elaborated the concept of script as ‘social scripts’ which 

refer to scripts which may be related to gender as well as socio-cultural characteris-

tics, resulting in more or less inclusiveness of educational tools to different groups 

of students. 

The different levels in which scripts and inclusiveness of technology show, is 

approached from the perspective of curriculum theory (see Goodlad, Klein, Frances, 

& Tye, 1979; Van den Akker, 1998). In this theory, manifestations of the curriculum 

are distinguished in six curriculum levels; the ideal, the formal, the perceived, the 

operational, the experiential and the realized curriculum level. ICT as an educational 

tool can be seen as a curriculum product with manifestations at all these levels. In 

this thesis, the formal, operational and experiential curriculum levels are addressed.  

The formal curriculum level refers to the design of the tool. Social scripts in the 

design of educational technology may promote or hinder meaningful learning for 

specific groups of students. In other words, educational tools can be more or less 

inclusive to students with different socio-cultural backgrounds, and to either boys or 

girls. The operational curriculum level refers to the way in which the application is 

used in classroom practice by teachers and students. Teachers may deal with inclu-

siveness in educational technology in various ways, their actions may diminish or 

reinforce the inclusiveness of the educational tool. Finally, the experiential curricu-

lum level refers to students’ experiences when using the educational tools. Distin-

guishing between various levels of curriculum is necessary since inclusiveness of 

technology can work out differently at different curriculum levels. The inclusiveness 

of a tool at the formal curriculum level, does not by definition determine how the 

tool is used by the teacher (operational level) or how it is experienced by students 

(experiential level). Teachers can use a less inclusive tool in a more inclusive way 

(and the other way around), and students may be more or less affected by the scripts 

incorporated in a tool. 

Sensitivity to social scripts that implicitly and unintentionally exclude particular 

groups of students presupposes insight into the elements that make software attrac-

tive and pleasant to work with for all students. Students’ appreciation of specific 

characteristics of educational tools and learning experiences in classroom practice 

both may be related to students’ socio-cultural background and gender. 

The problem definition of the research was: “What scripts are inscribed in the design 

of the tools and the use of technology in secondary education and how do these 

scripts work out for boys and girls and for students with different socio-economic 

and ethnic backgrounds?”. The research project consisted of three types of research: 

a review study, a survey and qualitative studies. The research was reported in the 

chapters 2 through 5 by addressing the following research questions:  

1) How and to what extent do the characteristics of educational technology en-

hance or inhibit learning for different groups of students? 
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2) How are the social scripts of inclusive and non-inclusive tools enacted in class-

room practice in terms of teacher and student behaviour?  

 

3) How are gender and ethnic background of students related to their appreciation 

of educational technology in secondary education? 

 

4) In what way is the inclusiveness of educational technology related to the learn-

ing experiences of boys and girls?  

CHAPTER 2 

In this chapter, the results of a literature review on gender, ethnic and socio-

economical status differences related to ICT in primary and secondary education 

were presented. The aim of the review was to obtain more insight into scripts and 

the design characteristics of applications that may enhance or unintentionally restrict 

the attractiveness and accessibility of learning to different groups of students (re-

search question 1: How and to what extent do the characteristics of educational 

technology enhance or inhibit learning for different groups of students?). The review 

included literature on empirical studies, and reflective theoretical or practice-

oriented articles. A number of characteristics relevant in terms of gender or socio-

cultural inclusiveness of educational technology, are discussed. Three main topics 

could be distinguished, into which these characteristics could be grouped: the con-

tent, the visual and audio interface, and the instructional structure of the educational 

tools. A common argument in the articles is that the subject matter should be mean-

ingful to all students, and students should be able to identify themselves with the 

content and audio and visual interface of the educational tool. For example, different 

interests and preferences should be taken into account. Secondly, it is argued that the 

learning process should be structured or facilitated by the tool in such a way that it 

suits different groups of students. Students should feel both comfortable and chal-

lenged when working with the tool. For example, different levels of prior knowledge 

and different learning activities should be addressed. The results were used to design 

an ‘index of inclusiveness’, in which these elements were eleborated. The chapter 

concludes with a discussion of dilemmas associated with the idea of the index and 

suggestions for its use in research and educational practice. 

CHAPTER 3 

In this chapter, we examined the inclusiveness of educational tools in classroom 

practice (research question 2: How are the social scripts of inclusive and non-

inclusive tools enacted in classroom practice in terms of teacher and student behav-

iour?). A small-scale qualitative empirical study has been conducted at four schools 

of secondary education. Participating schools had a mixed student population and 

well implemented technology facilities. We considered two different curriculum 
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levels (formal and operational curriculum level), in order to gain insight into the 

selective effects of particular educational tools.  

Firstly, the inclusiveness of the design of seven educational tools, which were 

used at the participating schools, has been analyzed at the formal curriculum level. 

The instrument for the analysis of the tools was an elaboration of the ‘index of in-

clusiveness’ as presented in the review study. The analysis showed that educational 

tools indeed differed in the extent of inclusiveness for different groups of students, 

particularly in their instructional structure. The tools could be distinguished to be 

less, or more inclusive tools.  

Secondly, the analyzed applications have been observed in classroom practice 

(operational curriculum level). These observations were structured by instruments 

based on the ‘index of inclusiveness’ and described how teachers use the tools in 

interaction with their students, and how students use the tools. The results of the 

study suggested that at the operational curriculum level teachers hardly modify the 

social scripts in the design of the educational tools. Moreover, teacher behaviour that 

might be interpreted as reinforcing the inclusiveness of the instruction was shown 

more in relation to the tools that were already more inclusive, compared to the less 

inclusive tools. The tools which ‘needed’ the modifications mostly, were not ad-

justed. 

The inclusiveness of educational tools seemed to affect student activities. When 

more inclusive educational tools were used, all students participated more actively, 

they read the texts better, they asked fewer questions and they collaborated more. 

Furthermore, the results indicated that more inclusive tools enhance student activi-

ties which suit girls and minority students more than the less inclusive tools do. 

We concluded the chapter with the argument that tools indeed seem to evoke se-

lective effects, which affect students’ learning activities. As in the Netherlands 

teachers design or at least choose the tools they use in their classes, teachers’ aware-

ness of inclusiveness of educational tools seems to be relevant. 

CHAPTER 4 

In order to improve our understanding of which characteristics of educational tools 

determine inclusiveness, it was important to consider the appreciation of different 

groups of students in relation to the index of inclusiveness. In chapter 4, the results 

of a survey were presented and discussed (research question 3: How are gender and 

ethnic background of students related to their appreciation of educational technology 

in secondary education?). The survey has been administered to 495 students in the 

8th and 9th grade (age 13-15) from 9 schools for general secondary education in the 

Netherlands. This questionnaire has been developed on the basis of the literature in 

our review on cultural sensitivity and gender-inclusiveness in educational software. 

We investigated to what extent students from different gender and ethnic back-

grounds appreciated various characteristics of ICT tools (experiential curriculum 

level). Students had to answer the questions with a specific tool in mind, which they 

preferred working with. The same questions had to be filled out in relation to a tool 

which they did not like to work with.  



 SUMMARY 125 

Our study on students’ appreciation of ICT tools showed that the gender differences 

generally confirm differences reported in the literature (see chapter 2). We argued 

that, although girls find it important that applications are supportive and easy to 

work with, it seems obvious that such a design of the instructional structure is bene-

ficial to all students. Suggestions to make a tool more attractive to boys were to in-

clude a competitive element or a game as an extra feature, as well as to present a 

choice of images.  

The differences between ethnic groups in the Netherlands appeared to be related 

to language achievements and ICT skills. Some minority groups were attracted to 

applications with explanatory images, which required less reading. Other minority 

students felt it was necessary to understand the language well. All the minority 

groups in the study stressed the importance of ICT skills. To make a tool more in-

clusive to students from different ethnic backgrounds, it seemed to be important to 

take into account different levels of prior knowledge, especially regarding computer 

skills and language. The results of the study showed that the questionnaire is an ap-

propriate instrument for distinguishing between tools which are positively or nega-

tively evaluated by different groups of students. Several index elements which are of 

importance to specific groups of students, are also important to other students. While 

students reported that they learned more when working with the tool they appreci-

ated most, we would suggest that the improvement of these elements of an ICT ap-

plication seems to be useful for all students, but for girls and students from minority 

groups, in particular. 

CHAPTER 5 

Differences between boys and girls in relation to technology is an aspect which is 

most prominent and well investigated in the literature on ICT in education. In our 

previous empirical research, we also found differences between boys and girls. In 

the study, reported in chapter 5, we further explored these differences. We investi-

gated the relationship between the inclusiveness of educational tools at the formal 

and operational curriculum level, on the one hand, and the inclusiveness in terms of 

different learning experiences of girls and boys, on the other hand. We investigated 

students’ experiences in relation to specific educational tools in the four schools 

which also participated in the research on the operational curriculum level (research 

question 4: In what way is the inclusiveness of educational technology related to the 

learning experiences of boys and girls?). Student interviews (n= 24) and learner re-

ports (n= 160), supported by class observations (n= 12) and student observations(n= 

24), have been analyzed to gain insight in learning experiences of boys and girls. 

The learning experiences we examined comprised students’ attitude, participation 

and learning results (experiential curriculum level).  

The results indicated that inclusiveness of educational tools do affect learner ex-

periences. Students’ learning experiences generally can be improved by the use of 

more inclusive educational tools. However, the extent of inclusiveness of the tools 

does not seem to matter much to boys, whereas learning experiences of girls are 

quite different in favour of the more inclusive tools. This is remarkable, because 
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gender inclusiveness of educational tools is supposed to imply that the tools are at-

tractive and challenging to both girls and boys. The chapter concluded with a discus-

sion on these results. 

CHAPTER 6  

In the final chapter, we presented a summary of the results of the studies, followed 

by a discussion of the main results, and recommendations for future research and 

educational practice.  

In this thesis, differences between students in relation to technology were traced 

on the basis of a review study on gender inclusiveness and socio-cultural sensitivity, 

which resulted in an index of inclusiveness. The index was the basis of our research 

on inclusiveness of different curriculum levels of educational technology.  

In sum, the research proposed that scripts are built in the design of educational 

tools. At the operational curriculum level scripts are not essentially modified. We 

concluded that the design of the tools seemed to determine the inclusiveness of edu-

cational tools. We proposed the alternative conclusion that teachers’ awareness of 

inclusiveness plays a crucial role in how inclusiveness of educational tools works 

out in class, as in the Netherlands teachers commonly design or at least choose the 

tools they work with. In Dutch educational practice, the formal and the operational 

curriculum level seems to be closely connected.  

Another point of reflection posed the question whether inclusiveness of educa-

tional tools addresses general characteristics which refer to powerful principles of 

learning for all students (e.g. Dewey, 1916; De Corte, 2000) in educational theory, 

or to principles of learning especially suitable for girls (AAUW, 2000) and minority 

students (Wang & Reeves, 2007). We argued that the results support the idea that 

less inclusive tools bother girls, and might address mainly the needs of boys. The 

more inclusive tools, in contrast, might address both boys and girls. We proposed 

that the use of inclusive educational technology seems to provide good quality 

teaching, which means that it supports the learning of students with different gender 

and socio-cultural backgrounds.  

Finally, we reported some issues in relation to the scope of the research and we 

put forward recommendations for future research. In addition, some recommenda-

tions for educational practice were proposed. We pointed out that students’ learning 

experiences in general can be improved by the use of more inclusive educational 

tools. Girls and minority students seemed to benefit most of inclusive technology. 

We recommended attention to various characteristics in the design of educational 

tools, in relation to the index of inclusiveness. Furthermore, we suggested that 

teachers’ awareness of inclusiveness is an important topic, which should be paid 

attention to in teachers’ education. 



  

  

SAMENVATTING 
 

 

 

In de huidige samenleving is het gebruik van technologie (informatie en communi-

catie technologie, ict) in het onderwijs onvermijdelijk. De arbeidsmarkt vraagt om 

ict-vaardigheden, en studenten moeten voorbereid worden op de kennismaatschap-

pij. De potentie van educatieve software om de kwaliteit van het onderwijs te verbe-

teren is veelbelovend. Een belangrijk voordeel van het gebruik van technologie in 

het onderwijs is dat differentiatie en individueel maatwerk mogelijk wordt. Boven-

dien lijken leerlingen meer gemotiveerd om te leren, sneller te leren en meer te le-

ren, wanneer educatieve technologie wordt toegepast op school (Becta, 2006; Ruth-

ven, Hennessy, & Brindley, 2004; Vier in Balans Monitor, 2007). Er zijn echter 

aanwijzingen, dat niet alle leerlingen in gelijke mate profiteren van de voordelen van 

ict in het onderwijs. Verschillen tussen leerlingen worden bijvoorbeeld toegeschre-

ven aan sekse en aan de sociaaleconomische en etnische achtergrond van leerlingen. 

Vanuit het perspectief van gelijkheid in het onderwijs zou er bij het gebruik van on-

derwijstechnologie rekening gehouden moeten worden met deze verschillen tussen 

leerlingen.  

Het doel van dit proefschrift was eventuele selectieve effecten van ict-gebruik in 

het onderwijs op leerlingen met verschillende sekse, sociaaleconomische achter-

grond en etniciteit te exploreren. Hiervoor werd het concept ‘scripts’ vanuit de tech-

nieksociologie gecombineerd met een curriculumtheoretisch perspectief. Het con-

cept ‘scripts’ houdt in dat technologische producten nooit neutraal zijn, maar altijd 

keuzes impliceren die voortkomen uit de culturele context. Aannames ten aanzien 

van de veronderstelde gebruikers worden ingebouwd in het ontwerp van technische 

producten, waaronder educatieve software (Akrich, 1995; Woolgar, 1992). De resulte-

rende scripts functioneren onbedoeld als een deel van het ‘verborgen curriculum’. 

Wanneer deze scripts niet passen bij een bepaalde groep leerlingen, en deze leerlin-

gen kunnen zich dus niet identificeren met de veronderstelde gebruiker, dan kan dit 

belemmerend zijn voor hun leerproces.  

Tegelijkertijd zijn gebruikers van technologie niet verplicht om de scripts die 

door de ontwerpers geconstrueerd zijn, te accepteren. In ‘domesticatieprocessen’ 

kunnen zij de scripts wijzigen, of zelfs afwijzen (Oudshoorn, Rommes, & Stienstra, 

2004). In de context van het onderwijs spelen docenten een rol in het wijzigen van 
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scripts, tijdens het coachen van leerlingen bij het gebruik van een applicatie, maar 

ook bij de keuze welke applicaties zij willen inzetten in de klas en welke niet. Voor 

leerlingen kan het moeilijk zijn om scripts te wijzigen. Leerlingen worden veronder-

steld de gepresenteerde tools te gebruiken, en de manier waarop ze de tools kunnen 

gebruiken wordt ingeperkt door de grenzen die de docent stelt. Gebruik van techno-

logie die niet past bij de leerling, kan leiden tot verlies van betrokkenheid en enthou-

siasme. Ten slotte kan dit resulteren in verschillen tussen leerlingen in participatie in 

het leerproces, attitudes ten aanzien van het leren en leerresultaten (Van Eck & 

Volman, 1999). In dit proefschrift is het concept ‘scripts’ verder ontwikkeld als ‘so-

ciale scripts’. Daarmee verwijzen we naar scripts die gerelateerd kunnen zijn aan 

gender en aan sociaal-culturele kenmerken, waardoor educatieve tools meer of min-

der inclusief kunnen zijn voor verschillende groepen leerlingen. 

De verschillende niveaus waarop scripts en inclusiviteit van technologie naar vo-

ren komen, zijn benaderd vanuit een curriculumtheoretisch perspectief (zie Goodlad, 

Klein, Frances, & Tye, 1979; Van den Akker, 1998). Hierbij worden manifestaties 

van het curriculum onderscheiden op zes curriculumniveaus; het ideële, het formele, 

het geïnterpreteerde, het operationele, het ervaren en het gerealiseerde curriculumni-

veau. Ict in de vorm van een educatieve tool kan beschouwd worden als een curricu-

lumproduct met manifestaties op alle genoemde niveaus. In dit proefschrift worden 

het formele, het operationele en het ervaren curriculumniveau onderzocht. Het for-

mele curriculumniveau verwijst naar het ontwerp van de tool. Sociale scripts in het 

ontwerp van educatieve technologie kunnen betekenisvol leren voor specifieke 

groepen leerlingen belemmeren of stimuleren, waardoor deze tools meer of minder 

inclusief kunnen zijn voor studenten met verschillende sociaal-culturele achter-

grond, of voor jongens of meisjes. Het operationele curriculumniveau verwijst naar 

de manier waarop de applicatie gebruikt wordt in de klassenpraktijk door docenten 

en leerlingen. Docenten kunnen op verschillende manieren met de inclusiviteit in 

educatieve technologie omgaan, hun handelen kan de inclusiviteit van de educatieve 

tool verminderen of versterken. Ten slotte verwijst het ervaren curriculumniveau 

naar de ervaringen van leerlingen bij het gebruik van educatieve tools. Het is nood-

zakelijk om de verschillende curriculumniveaus te onderscheiden, omdat inclusivi-

teit van technologie verschillend kan uitwerken op de verschillende curriculumni-

veaus. De inclusiviteit van de tool op het formele curriculumniveau, bepaalt niet per 

definitie hoe de tool gebruikt wordt door de docent (operationele curriculumniveau) 

of hoe de tool wordt ervaren door de leerlingen (ervaren curriculumniveau). Docen-

ten kunnen een minder inclusieve tool gebruiken op een meer inclusieve manier (en 

andersom) en leerlingen kunnen meer of minder beïnvloed worden door de scripts in 

een tool.  

Het bewust worden van sociale scripts, die impliciet en onbedoeld bepaalde 

groepen leerlingen uitsluiten, vooronderstelt inzicht in de elementen die software 

aantrekkelijk maken en plezierig om mee te werken voor alle leerlingen. De waarde-

ring van leerlingen van zowel specifieke kenmerken van educatieve tools als leerer-

varingen in de klassenpraktijk kunnen gerelateerd zijn aan de sekse en sociaal-

culturele achtergrond van leerlingen. 

De probleemstelling van het onderzoek was: “Welke scripts zijn ingebouwd in het 

ontwerp van de tools en in het gebruik van technologie in het voortgezet onderwijs, 
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en hoe werken deze scripts uit op leerlingen met verschillende sociale kenmerken, 

zoals sekse, sociaaleconomische achtergrond en etniciteit. Het onderzoek bestond uit 

drie onderzoeksmethoden: een literatuur studie, een survey en een kwalitatieve 

studie. In de hoofdstukken 2 tot en met 5 wordt het verrichte onderzoek gerap-

porteerd aan de hand van de volgende onderzoeksvragen:  

 

1) Hoe en in welke mate zijn kenmerken van educatieve technologie belemmerend 

of bevorderend voor het leren van verschillende groepen leerlingen? 

 

2) Hoe worden sociale scripts in inclusieve en niet-inclusieve tools uitgebeeld in 

de klassenpraktijk, in termen van docent- en leerling-gedrag?  

 

3) Hoe zijn sekse en etnische achtergrond van leerlingen gerelateerd aan hun 

waardering van educatieve technologie in het voortgezet onderwijs?  

 

4) Op welke manier is de inclusiviteit van educatieve technologie gerelateerd aan 

leerervaringen van jongens en meisjes?  

HOOFDSTUK 2 

In dit hoofdstuk worden de resultaten gepresenteerd van een literatuurstudie naar 

verschillen tussen leerlingen in sekse, en etnische en sociaaleconomische achter-

grond in relatie tot ict in het primair en voortgezet onderwijs. De studie had het doel 

om meer inzicht te krijgen in scripts en ontwerpkenmerken van applicaties die be-

lemmerend of bevorderend kunnen zijn voor de aantrekkelijkheid en de toeganke-

lijkheid van leren voor verschillende groepen leerlingen (onderzoeksvraag 1: Hoe en 

in welke mate zijn kenmerken van educatieve technologie belemmerend of bevor-

derend voor het leren van verschillende groepen leerlingen? ). De studie bevatte 

literatuur over empirische studies, en reflectief theoretische of praktijkgeoriënteerde 

artikelen. Een aantal kenmerken werd besproken, die verondersteld worden relevant 

te zijn in termen van gender- en sociaal-culturele inclusiviteit van educatieve techno-

logie. De kenmerken konden in drie hoofdonderwerpen gegroepeerd worden: de 

inhoud, de audio visuele interface en de instructiestructuur van de educatieve tools. 

Een vaak voorkomende stelling in de artikelen is dat de inhoud betekenisvol moet 

zijn voor alle leerlingen, en dat het mogelijk moet zijn dat leerlingen zich kunnen 

identificeren met de inhoud en de audio- en visuele interface van de educatieve tool. 

Er zou bijvoorbeeld rekening gehouden moeten worden met verschillende interesses 

en voorkeuren van verschillende groepen leerlingen. Ten tweede wordt gesteld dat 

de tool leerprocessen moet structureren en faciliteren, op een manier die past bij 

verschillende groepen leerlingen. Leerlingen moeten zich uitgedaagd en tegelijker-

tijd op hun gemak voelen als ze met de tool werken. Er kunnen bijvoorbeeld ver-

schillende niveaus van voorkennis en verschillende leeractiviteiten aangesproken 

worden. De resultaten van het onderzoek werden gebruikt om een ‘inclusiviteitsin-

dex’ te ontwerpen, waarin deze elementen zijn uitgewerkt. Het hoofdstuk wordt af-
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gesloten met een discussie over dilemma’s met betrekking tot de idee van een index 

en suggesties voor het gebruik ervan in onderzoek en in de onderwijspraktijk.  

HOOFDSTUK 3 

In dit hoofdstuk onderzochten we de inclusiviteit van educatieve tools in de klassen-

praktijk (onderzoeksvraag 2: Hoe worden sociale scripts in inclusieve en niet-

inclusieve tools uitgebeeld in de klassenpraktijk, in termen van docent- en leerling-

gedrag?). Op vier scholen voor voortgezet onderwijs is een kleinschalige, kwalita-

tieve studie uitgevoerd. De deelnemende scholen hadden een gemengde leerling-

populatie en goed geïmplementeerde ict-faciliteiten. We hebben twee niveaus van 

het curriculum onderzocht (formele en het operationele curriculumniveau), om in-

zicht te krijgen in de selectieve effecten van specifieke educatieve tools.  

Ten eerste is de inclusiviteit van het ontwerp van zeven educatieve tools die ge-

bruikt werden op de deelnemende scholen (formele curriculumniveau) geanalyseerd. 

Het analyse-instrument voor de tools was een uitwerking van de ‘inclusiviteitsin-

dex’, zoals gepresenteerd in de literatuurstudie. Uit de analyse kwam naar voren dat 

educatieve tools inderdaad verschillen in de mate van inclusiviteit voor verschillen-

de groepen leerlingen, vooral met betrekking tot de structuur van instructies.  

Ten tweede werd het gebruik van dezelfde applicaties geobserveerd in de klas 

(operationele niveau). De observaties waren gestructureerd door instrumenten die 

gebaseerd waren op de ‘inclusiviteitsindex’, en beschreven hoe docenten de tools 

gebruiken in interactie met hun leerlingen, en hoe leerlingen de tool gebruiken. De 

resultaten van de studie gaven aan dat docenten de sociale scripts die aanwezig zijn 

in het ontwerp van de educatieve tools op het operationele curriculumniveau nauwe-

lijks wijzigen. Bovendien zijn de handelingen van docenten die geïnterpreteerd kun-

nen worden als versterkend voor inclusiviteit van de instructies, meer aanwezig bij 

de tools die al meer inclusief waren dan bij de minder inclusieve tools. De tools die 

dat het meeste ‘nodig hadden’ werden juist niet aangepast. 

De mate van inclusiviteit van de educatieve tools leek de activiteiten van leerlin-

gen te beïnvloeden. Bij het gebruik van meer inclusieve tools participeerden alle 

leerlingen meer actief, ze lazen de teksten beter, ze stelden minder vragen en ze 

werkten vaker samen. De resultaten gaven verder aan dat de meer inclusieve tools 

leerling-activiteiten bevorderen die beter passen bij meisjes en leerlingen uit min-

derheidsgroepen, meer dan de minder inclusieve tools dat doen. Het hoofdstuk werd 

besloten met de stelling dat educatieve tools inderdaad selectieve effecten oproepen, 

die invloed hebben op de leeractiviteiten van leerlingen. Het is van belang dat do-

centen zich bewust zijn van inclusiviteit van educatieve tools, omdat het in Neder-

land veelal de docenten zijn die de tools voor hun klassen ontwerpen, of tenminste 

kiezen.  

HOOFDSTUK 4 

Het was van belang om de waardering van verschillende groepen leerlingen voor 

verschillende educatieve tools in relatie met de inclusiviteitsindex te onderzoeken, 
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zodat we beter konden begrijpen welke kenmerken bepalend zijn voor de inclu-

siviteit van educatieve tools. In hoofdstuk 4 worden de resultaten van een survey 

gepresenteerd en besproken (onderzoeksvraag 3: Hoe zijn sekse en etnische achter-

grond van leerlingen gerelateerd aan hun waardering van educatieve technologie in 

het voortgezet onderwijs?). De survey is uitgevoerd bij 495 leerlingen uit de tweede 

en derde klas (leeftijd 13-15) van negen scholen uit het voortgezet onderwijs in Ne-

derland. De vragenlijst is ontwikkeld op basis van het literatuuronderzoek naar gen-

der- en sociaal-culturele inclusiviteit in educatieve software. We onderzochten in 

hoeverre de kenmerken van ict-tools gewaardeerd werden door leerlingen met ver-

schillende sekse- en etnische achtergrond (het ervaren curriculumniveau). Leer-

lingen moesten vragen beantwoorden met een specifieke tool, waar ze graag mee 

gewerkt hadden, in gedachten. Dezelfde vragen moesten ingevuld worden in relatie 

tot een tool waarmee ze niet prettig gewerkt hadden.  

Onze studie naar de waardering van leerlingen van ict-tools bevestigde sekse 

verschillen die gerapporteerd zijn in de literatuur (zie hoofdstuk 2). Meisjes vonden 

het belangrijk dat applicaties goede ondersteuning bieden en makkelijk zijn om mee 

te werken. We bespraken dat het logisch lijkt dat alle leerlingen baat hebben bij een 

dergelijke structuur van de instructie. Een tool kan aantrekkelijker gemaakt worden 

voor jongens door het aanbieden van een game- of wedstrijdelement als extra moge-

lijkheid, en het aanbieden van een keuze aan afbeeldingen.  

Verschillen tussen etnische groepen in Nederland bleken gerelateerd te zijn aan 

taalprestaties en ict-vaardigheden. In sommige minderheidsgroepen voelden leerlin-

gen zich aangetrokken tot applicaties met plaatjes die uitleg gaven, waardoor ze 

minder hoefden te lezen. In andere minderheidsgroepen vonden leerlingen het nood-

zakelijk om de taal goed te begrijpen bij het werken met de tool. In alle minder-

heidsgroepen benadrukten leerlingen het belang van ict-vaardigheden. Een tool kan 

meer inclusief gemaakt worden ten aanzien van leerlingen met verschillende etni-

sche achtergronden door rekening te houden met verschillende niveaus van voor-

kennis, vooral in relatie tot computervaardigheden en taalvaardigheden. De resulta-

ten van het onderzoek gaven aan dat de vragenlijst een geschikt instrument is om 

een onderscheid te maken tussen tools die positief of negatief geëvalueerd worden 

door verschillende groepen leerlingen. Verschillende indexelementen, die belangrijk 

gevonden werden door specifieke groepen leerlingen, zijn ook belangrijk voor ande-

re leerlingen. Leerlingen rapporteerden dat zij meer geleerd hadden van het werken 

met de tool die zij het meest waardeerden. Wij denken dat het voor alle leerlingen 

nuttig is, maar in het bijzonder voor meisjes en studenten uit minderheidsgroepen, 

om de betreffende elementen in een ict-applicatie te verbeteren.  

HOOFDSTUK 5 

Verschillen tussen jongens en meisjes in relatie tot technologie is een aspect dat 

prominent aanwezig is in de literatuur over ict in het onderwijs. Ook in ons em-

pirisch onderzoek zijn verschillen tussen meisjes en jongens gevonden. In het onder-

zoek waarover gerapporteerd wordt in hoofdstuk 5 hebben we deze verschillen ver-

der geëxploreerd. We onderzochten de relatie tussen de inclusiviteit van educatieve 
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tools op het formele en operationele curriculumniveau, aan een kant, en de inclu-

siviteit in termen van leerervaringen van jongens en meisjes, aan de andere kant. We 

onderzochten ervaringen van leerlingen in relatie tot specifieke educatieve tools op 

de vier scholen die ook participeerden in het onderzoek naar het operationele cur-

riculumniveau (onderzoeksvraag 4: Op welke manier is de inclusiviteit van educati-

eve technologie gerelateerd aan leerervaringen van jongens en meisjes?). Leerling-

interviews (n= 24) en learner reports (n= 160), ondersteund door klassen observaties 

(n= 12) en leerling-observaties (n= 24), zijn onderzocht, om een beter inzicht te krij-

gen in leerervaringen van jongens en meisjes. De onderzochte leerervaringen betrof-

fen de participatie van leerlingen in het onderwijs, de attitude ten aanzien van het 

leerproces en de ervaren leerresultaten van leerlingen (ervaren curriculumniveau).  

De resultaten gaven aan dat de inclusiviteit van educatieve tools de leerervarin-

gen beïnvloedt. Leerervaringen van leerlingen kunnen verbeterd worden door het 

gebruik van meer inclusieve tools. Hoewel de mate van inclusiviteit van de tools niet 

veel lijkt uit te maken voor de jongens, zagen we dat de leerervaringen van meisjes 

duidelijk verschillen in het voordeel van de meer inclusieve tools. Dit is opvallend, 

omdat genderinclusieve tools verondersteld worden zowel voor jongens als voor 

meisjes aantrekkelijk en uitdagend zijn. Het hoofdstuk is afgesloten met een discus-

sie over deze resultaten. 

HOOFDSTUK 6  

In het laatste hoofdstuk hebben we een samenvatting gepresenteerd van de resultaten 

van de studies, gevolgd door een discussie over de belangrijkste resultaten en aan-

bevelingen voor toekomstig onderzoek en voor de onderwijspraktijk.  

In dit proefschrift werden verschillen tussen leerlingen in relatie tot educatieve 

technologie getraceerd, met als basis een literatuurstudie over gender- en sociaal-

culturele inclusiviteit, welke resulteerde in een inclusiviteitsindex. Deze index was 

de basis voor ons onderzoek naar inclusiviteit van educatieve tools op verschillende 

curriculumniveaus.  

In het onderzoek wordt aangegeven dat scripts zijn ingebouwd in het ontwerp 

van educatieve tools. Op het operationele curriculumniveau worden scripts in essen-

tie niet gewijzigd. Het handelen van docenten compenseert de kenmerken van de 

minder inclusieve tools nauwelijks terwijl de kenmerken van de meer inclusieve 

tools nog versterkt worden. We concludeerden dat het ontwerp van de tools bepa-

lend lijkt te zijn voor de inclusiviteit van de educatieve tools. We stelden ook een 

alternatieve conclusie voor, namelijk dat het kernpunt is of docenten zich bewust 

zijn van inclusiviteit van educatieve tools. Dit bewustzijn is van invloed op het han-

delen van docenten in de klas, maar ook op de keuze en het ontwerp van de tools. 

We zagen dat docenten in ons onderzoek de tools zelf ontworpen of uitgekozen had-

den, een gebruikelijke gang van zaken in Nederland. Daarmee lijken in de Neder-

landse onderwijspraktijk het formele en operationele curriculumniveau nauw verwe-

ven.  

Een ander punt van reflectie was de vraag of inclusiviteit van educatieve tools 

zich richt op algemene kenmerken die refereren aan krachtige leerprincipes voor alle 
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leerlingen (bijv. De Corte, 2000; Dewey, 1916) in onderwijskundige theorie, of als 

principes voor leren die speciaal aansluiten bij meisjes (AAUW, 2000) en leerlingen 

van minderheidsgroepen (Wang & Reeves, 2007). We beargumenteerden dat de 

resultaten van het onderzoek de idee ondersteunen dat minder inclusieve tools voor 

meisjes een probleem zijn, en wellicht voornamelijk aansluiten bij jongens. Dit in 

tegenstelling tot de meer inclusieve tools, die wellicht aansluiten bij meisjes en jon-

gens. Het gebruik van inclusieve educatieve tools lijkt goed onderwijs te zijn, in de 

betekenis dat het ondersteuning geeft aan het leren van leerlingen met verschillende 

sekse en sociaal-culturele achtergrond.  

Ten slotte rapporteerden we enkele punten in relatie tot de reikwijdte van het on-

derzoek en deden we aanbevelingen voor toekomstig onderzoek. Ook stelden we 

enkele aanbevelingen voor de onderwijspraktijk voor. We hebben erop gewezen dat 

leerervaringen van leerlingen verbeterd kunnen worden door het gebruik van inclu-

sieve educatieve tools. Meisjes en leerlingen uit minderheidsgroepen lijken het 

meest te profiteren van inclusieve technologie. We raadden aan bij het ontwerpen 

van educatieve tools gebruik te maken van de aandachtspunten uit de inclusiviteits-

index. Daarnaast suggereerden we dat het een kernpunt is dat docenten zich bewust 

zijn van inclusiviteit van educatieve tools. In de opleidingen van docenten zou hier-

aan meer aandacht besteedt moeten worden.  
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