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Abstract 

The purpose of the present study was to examine gender, year level, and school decile (school 

socioeconomic status) differences in students’ attitudes towards digital technology in New 

Zealand.  The present study examined students’ attitudes toward digital technology utilizing 

the expectancy-value model of achievement motivation.  The data collected were part of the 

National Monitoring Study of Student Achievement (NMSSA).  NMSSA is designed to 

assess and understand student achievement across the curriculum at Year 4 and Year 8 in 

New Zealand’s English-medium state schools.  Students at both Year 4 and Year 8 had 

generally positive attitudes toward digital technology.  Generally, the association between 

attitudes toward digital technology and school decile was weak.  Multivariate, multilevel 

analyses controlling for school decile were used to examine gender and year level differences 

in attitudes toward digital technology.  For Expectancy, compared to boys, girls had lower 

levels at both Year 4 and Year 8.  The difference was of a small effect size. There were no 

year level differences.  For Value, girls scored lower than boys at Year 4 but there was no 

difference at Year 8.  The results suggest that there is a small gender digital divide in New 

Zealand.    

Keywords: digital technology, expectancy-value, multilevel analyses, gender  differences 
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Introduction 

 

Children today are digital natives and digital technology is an integral part of their lives 

(Prensky, 2001).  As digital technology skills are seen as vital in the 21st century economy 

(Park, 2016), countries all over the world are investing heavily in digital technology for 

education, and it is estimated that the global education technology industry will reach £129 

billion by 2020 (Manning, 2017).  In New Zealand, the government announced that it is 

investing NZ$700 million towards digital infrastructure in schools (New Zealand 

Government, 2015), and the Ministry of Education has launched a new Digital Technologies 

and ‘Hangarau Matahiko’ curriculum for schools in 2018 (Ministry of Education, New 

Zealand, 2017).   

 

 Given the importance of digital technology in the lives of students and adults, there is 

concern if certain groups of people have, for one reason or another, less positive attitudes 

towards digital technology.  In particular, researchers have looked at differences in attitudes 

towards digital technology in terms of socioeconomic status (SES) and gender.  The research 

in relation to SES has tended to focus on self-perceptions of competence and actual 

competence.  Stanley (2003), based on a review of literature, suggested that students from 

lower SES backgrounds have a negative self-concept of their ability to work with a computer.  

Lebens, Graff and Mayer (2009) found that while children from lower SES families 

recognize the importance of computers, they felt cautious about actually using the computer.   

The researchers concluded that a digital divide between children from low and high SES 

backgrounds remains, despite extensive digital technology resources in their schools (Lebens 

et al., 2009).  Research regarding the relationship between SES and digital technology 
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competencies has been mixed.  There are studies finding a relationship between SES and 

digital technology competencies (Aesaert & van Braak, 2015; Claro et al., 2012), but there is 

also research finding a weak relationship (Tondeur, Sinnaeve, Van Houtte, & van Braak, 

2011).   

  

Earlier research has shown that girls have less positive attitudes toward computers 

than boys (e.g., Huber & Schofield, 1998; Volman, 1997).  However, recent research 

suggests that the evidence on gender differences in attitudes toward digital technology is 

mixed.  For example, Bunz, Curry and Voon (2007) found the self-perception of computer-

email-web fluency was higher for boys than girls but other research did not find a significant 

gender difference in ICT self-efficacy (Imhof, Vollmeyer & Beierlein, 2007). 

 

Although there is very little research on age differences in children’s attitudes toward 

digital technology, there has been a great deal of research on age-related changes in 

children’s self-perceptions of competence.  Generally, the research indicates that there is a 

decrease in the level of self-perceptions of ability as children transition into adolescence 

(Pintrinch & Schunk, 2002, p.75; Wigfield, Eccles & Pintrinch, 1997).  There are three 

explanations for this decrease: methodological, cognitive developmental, and contextual.  

Briefly, the methodological explanation is about younger children’s greater tendency to use 

the endpoints of Likert-scale responses compared to older children.  The cognitive 

developmental explanation is about younger children having higher self-perceptions and 

more optimistic beliefs.  The contextual explanations refers to how the situation in the 

classroom and school may emphasize more social comparison in older children (Pintrinch & 

Schunk, 2002). 



842 

 

Proceedings of International Conference on The Future of Education IConFEd) 2018, Institute of Teacher 

Education Tuanku Bainun Campus, Penang, Malaysia, 10-12 July 2018 
 

 

 

 The purpose of the present study was to examine gender, year level, and school decile 

differences in students’ attitudes towards digital technology in New Zealand.  In this study, 

students from Year 4 and Year 8 were compared.  Students in Year 4 are aged about 10 years 

old, and students in Year 8 are about 12 years old.  In New Zealand, school decile ratings, 

from one to ten, indicate the extent schools draw their students from low socio-economic 

communities.  The lower the school’s decile, the more funding it receives from the Ministry 

of Education.   

 

The present study examined students’ attitudes toward digital technology utilizing 

Eccles and Wigfield’s expectancy-value model of achievement motivation (e.g., Eccles 1993; 

Wigfield & Eccles, 2000).  The expectancy construct refers to the question, “Am I able to do 

this task?”  The value construct refers to the question, “Why should I do this task?”  (Eccles, 

Wigfield & Schiefele, 1998).  Ball, Huang, Rikard and Cotten (2017), using the expectancy-

value model, found that students’ positive expectancies for success and subjective task values 

predicted students’ positive attitudes toward Science, Technology, Engineering and 

Mathematics (STEM).  Emotional costs toward technology predicted negative STEM 

attitudes.  In the present study, we examined students’ gender, year level, and school decile 

differences in students’ perceptions of expectancy and task value towards digital technology.  

 

Method 

 

Study Design 

The data collected were part of the National Monitoring Study of Student Achievement 

(NMSSA).  NMSSA is designed to assess and understand student achievement across the 
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curriculum at Year 4 and Year 8 in New Zealand’s English-medium state schools (EARU & 

NZCER, 2017a).  Each year, NMSSA focuses on two learning areas.  In 2016, the learning 

areas assessed by NMSSA were technology and learning languages.  In addition to these 

areas, the use of digital technologies for teaching and learning was examined as digital 

technologies was an emerging area of curriculum development for the Ministry of Education 

in New Zealand.  Ethical approval was obtained from the University of Otago Human Ethics 

Committee.    

 

Participants 

 

NMSSA used a two-stage sampling design to select nationally representative samples of 

students at Year 4 and Year 8.  The first stage involved sampling schools, and the second step 

involved sampling students within schools.  A stratified random sampling approach was 

taken with the intention of selecting 100 schools at Year 4 and 100 school at Year 8 with a 

random selection of students from the respective year cohort from schools.  Details of the 

sample can be found in NMSSA’s Technical Information report (EARU & NZCER, 2017b). 

 

In this study, 2316 Year 4 students and 2262 Year 8 students responded to the digital 

technology section of the NMSSA student questionnaire.  49.4% of the Year 4 students and 

49.5% of the Year 8 students were girls.  The participants’ ethnicity was as follows: 54.5% 

New Zealand European, 23.4% Māori, 10.6% Pasifika, 8.7% Asian, and 2.7% others; three 

participants did not state their ethnicity. 
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Measures 

 

The student questionnaire on digital technology consisted of items developed for the NMSSA 

study to examine attitude to learning with digital devices, as well as the use and availability 

of digital devices in school and at home.  

 

Attitudes to learning with digital technology.  Attitudes toward digital technology was 

measured with the Attitudes to Learning with Digital Devices (ALDD) scale which consisted 

of 5 items with the following Likert-scale responses: do not agree at all, agree a little, agree a 

lot, totally agree.  Confirmatory factor analysis (CFA) was performed using the robust 

maximum likelihood (MLR) method with MPlus 7.0 (Muthen & Muthen, 1998-2012).  The 

goodness of fit indices for a one-factor model were as follows: χ2(5) = 135.21, p < .001; 

RMSEA = .075 (90% CI: .065, .087), CFI = .96, TLI = .93, and SRMR = .028, and for the 

hypothesized two-factor model were as follows: χ2(5) = 29.40, p < .001; RMSEA = .037 

(90% CI: .025,.050), CFI = .99, TLI = .98, and SRMR = .012.  Hence, the fit indices were 

within recommended cutoff criteria (RMSEA < .08, CFI > .90, SRMR <  .08), and suggested 

that the goodness of fit were better for the two-factor model compared to a one-factor model.  

As hypothesized, the first factor with two items was labelled Expectancy, and the second 

factor with three items was labelled Value. 

 

Results 

Descriptive statistics for Expectancy and Value by gender and year level can be found in 

Table 1.  Univariate analyses were run to examine differences in Expectancy and Value 

across gender and year level.  Bivariate correlation analyses were conducted to examine the 
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association between Expectancy and Value with school decile.  Finally, a multivariate, 

multilevel analyses was conducted to examine the differences in Expectancy and Value 

across gender, year level and school decile.  Multivariate analyses allowed us to examine how 

all the variables interacted in influencing Expectancy and Value, and multilevel analyses 

enabled us to control for school effects as school decile was a school-level variable. 

 

Univariate and bivariate analyses 

 

ANOVA analyses indicated that for Expectancy, girls scored lower than boys (F(1,4576) = 

52.52, p < .001, η2 = .01), and there was no significant gender difference for Value.  With 

regards to year level, Year 4 students scored higher than Year 8 students for Value 

(F(1,4576) = 17.70, p < .001, η2 = .004), and there was no significant difference for 

Expectancy.  With year levels combined, correlational analyses indicated that Expectancy 

and Value were not related to school decile (r = .02 and r = -.02, respectively).  However, for 

Year 4 students, Expectancy was positively related to school decile (r = .032, p < .001) while 

Value was not (r = .011).  For Year 8 students, Expectancy and Value were both negatively 

related to school decile (r = -.064, p < .01 and r = -.061, p < .01, respectively). 

 

Multivariate, multilevel analyses 

 

Random-intercept multilevel models were run with SPSS 23 with Expectancy and Value as 

the outcome variables.  The independent variables in the model included gender, year level, 

the interaction between gender and year level, and school decile.  Table 2 indicates that for 

Expectancy, there was a significant effect for gender with girls scoring lower than boys.  
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Table 3 indicates that for Value, there was a significant effect for the interaction between 

gender and year level.  Post-hoc analyses indicated that girls had lower Value levels than 

boys at Year 8 (F(1,2260) = 7.01, p = .008) but not at Year 4.   

 

Discussion 

 

Students at both Year 4 and Year 8 had generally positive attitudes toward digital technology.  

The means for Expectancy ranged from 3.19 to 3.34, and the means for Value ranged from 

3.08 to 3.22 based on a Likert scale from one to four.  In fact, a closer examination of 

students’ responses to the items in the scale showed that over two-thirds of Year 4 and Year 8 

students responded ‘Agree a lot’ or ‘Totally agree’ to each statement (EARU & NZCER, 

2017a). 

  

Generally, the association between attitudes towards digital technology and school 

decile was weak.  When both Year 4 and Year 8 students were combined, there was no 

association between the attitudes and school decile.  When examining Year 4 students, there 

was a weak positive association between Expectancy and school decile but no relationship 

between Value and school decile.  When examining Year 8 students, there was a weak 

negative association between Expectancy/Value and school decile.  This weak relationship 

was consistent with research by Tondeaur and colleagues (2011) who found that the 

relationship between ICT self-efficacy and SES was not strong enough to conclude that 

students from higher SES backgrounds have higher ICT self-efficacy. 
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Multivariate, multilevel analyses controlling for school decile were used to examine 

gender and year level differences in attitudes toward digital technology.  For Expectancy, 

compared to boys, girls had lower levels at both year levels. The differences had small effect 

sizes. There were no year level differences.  For Value, girls scored lower than boys at Year 4 

but there was no difference at Year 8.  The results suggest that there is only a very small 

gender digital divide in New Zealand.  With regards to girls’ expectancies of their ability to 

use digital technology, this divide was evident at Year 4 but not at Year 8.  With regards to 

the valuing of tasks related to digital technology, this divide is not evident at Year 4 but was 

at Year 8.  This finding of more differences at Year 8 rather than Year 4 is consistent with 

research (Volman, van Eck, Heemskerk & Kuiper, 2005) which found greater gender 

differences in attitudes toward digital technology at the secondary school level compared to 

the primary level. 

 

 In summary, this study found that Year 4 and Year 8 students generally had positive 

attitudes toward digital technology.  The association between attitudes and school decile was 

weak.  There were gender and year level differences of small effect sizes.  In particular, boys 

had higher levels of Expectancy at both year levels.  Boys had higher levels of Value than 

girls at Year 8 but not at Year 4.  Although these differences are of small effect sizes, the 

differences are statistically significant.  As developing the skills to use digital technology is 

an important part of education in the 21st century, the study suggests that educators in New 

Zealand may need to consider ways to ensure that girls believe they are competent in using 

digital technology, and that mastering the use of digital technology is of much value in 

society. 
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Table 1  

Descriptive Statistics for Expectancy and Value by Gender and Year Level 

 Expectancy Mean (SD) Value Mean (SD) 

Year 4 Girls 3.21 (.74) 3.22 (.71) 

Year 4 Boys 3.34 (.71) 3.21 (.75) 

Year 8 Girls 3.19 (.64) 3.08 (.70) 

Year 8 Boys 3.35 (.64) 3.16 (.68) 

 

Table 2  

Results of Multivariate Multilevel analyses for Expectancy  

 

Coefficient SE t ratio p  

       Intercept 3.32 0.04 87.64 <.001 
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Fixed Effects  

    
Gender (girls = 1, boys = 0)  -0.14 0.03 5.03 <.001 

Year Level 0.01 0.03 0.36 0.72 

Female X Year Level -0.03 0.04 -0.56 0.58 

School Decile 0.004 0.005 0.89 0.37 

Random Effects Coefficient SE Wald Z p 

   Within-school variability 

 

0.46 0.01 46.78 <.001 

Intercept (between-school variability) 0.02 0.004 4.33 <.001 

 

Table 3 

Results of Multivariate Multilevel analyses for Value  

 

Coefficient SE t ratio p  

       Intercept 3.24 0.04 76.62 <.001 

Fixed Effects  

    
Gender (girls = 1, boys = 0) 0.001 0..03 0.26 0.80 

Year Level -0.04 0.04 -1.05 0.30 

Female X Year Level -0.10 0.04 -2.36 0.02 

School Decile -0.01 0.79 -1.11 0.27 

Random Effects Coefficient SE Wald Z p 

   Within-school variability 

 

0.48 0.01 47.76 <.001 

Intercept (between-school variability) 0.03 0.005 5.30 <.001 

 

 


