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a b s t r a c t
An interactive classroom communication system (ICCS) involves the use of remote devices that permit all
students in a class to respond to multiple choice questions displayed on a LCD projector. After responses
are clicked in, the results are instantly aggregated and displayed in chart form. The purpose of this study
was to examine gender differences in attitudes toward ICCSs for 659 secondary school students. The initial results suggested that male students had signiﬁcantly more positive attitudes than female students
with respect to student involvement, assessment, and perceived learning. However, a number of these
differences disappeared when computer comfort level and type of use were added as covariates. Male
students still perceived that ICCSs improved the overall learning process more than female students
regardless of computer comfort level or type of use.
Ó 2008 Elsevier Ltd. All rights reserved.

1. Overview
An interactive classroom communication systems (ICCS), also known as an audience response system (Caldwell, 2007) or clickers
(Bergtrom, 2006), allows students to respond to multiple choice questions using a remote control device. After students click in their
responses, the results are automatically collected and displayed in chart form, usually a histogram. Responses are often anonymous
but can be linked to speciﬁc students for evaluation purposes. The principal advantage of using an ICCS is that it gives feedback to both
students and instructors on how well the entire class understands concepts being presented in class. Once this feedback is attained, a
teacher can alter the course of instruction accordingly or students can work out misconceptions and difﬁculties through peer or classroom discussion.
Considerable research has been done exploring gender differences in computer-related behaviour (see AAUW (2000), Barker and Aspray
(2006), Kay (2008), Whitley (1997) for detailed reviews) where persistent, but small differences in attitude, ability, and use have been observed, usually in favour of males. To date, though, no research has been done on gender differences in the use of ICCSs. Instead, researchers
of ICCSs have focussed on potential beneﬁts, challenges, and strategies (Caldwell, 2007; Fies & Marshall, 2006; Kay, in press; Simpson &
Oliver, 2007). While the use of ICCSs started in 1966 (Abrahamson, 2006; Judson & Sawada, 2002), mainstream integration of this tool
in to secondary schools and higher education is a relatively new phenomenon beginning in 2003. It is prudent to investigate gender differences in attitudes toward ICCSs early in order to address negative consequences and educational bias. The purpose of this paper, then,
was to examine gender differences in attitudes toward ICCSs in secondary school classrooms.
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1.1. Fundamental difference between ICCS and traditional classrooms – the feedback cycle
In a traditional classroom, feedback can be acquired by multiple means, including a show of hands, asking volunteers to share answers,
use of small individual whiteboards or tablets to display answers, or using coloured cards to represent multiple choice responses
(Abrahamson, 2006; Draper, Cargill, & Cutts, 2002; McCabe, 2006; Pelton & Pelton, 2006). However these methods have notable disadvantages. A show of hands, for example, is limited because it is difﬁcult to obtain a quick, accurate sense of class understanding, particularly in
a large lecture. Furthermore, some students are inclined to copy the responses of others. In addition, when hands are lowered, the data is
lost (Abrahamson, 2006; Pelton & Pelton, 2006). Also, relying on volunteers is somewhat restrictive because, typically, only the very brave
or conﬁdent raise their hands (Burton, 2006; Slain, Abate, Hidges, Stamatakis, & Wolak, 2004). Note also that with a show of hands or asking
volunteers to respond, anonymity is lost. Whiteboards and coloured cards are more anonymous, but amalgamating responses is a relatively
slow process. In contrast to traditional lectures, an ICCS-based classroom has several key advantages. All students participate and respond
to class questions, student commitment to a response tends to increase interest in the concepts being discussed (Abrahamson, 2006;
Beatty, 2004; Pradhan, Sparano, & Ananth, 2005), and answers from the entire class are instantly displayed so that misconceptions can
be quickly identiﬁed and discussed.
1.2. Beneﬁts to using ICCS
Student reactions to the use of ICCSs have been universally positive (Caldwell, 2007; Fies & Marshall, 2006; Judson & Sawada, 2002;
Simpson & Oliver, 2007) in the domain of higher education. Researchers have also revealed more speciﬁc areas of beneﬁt including student
involvement, assessment, and learning. With respect to student involvement, there is considerable data to suggest that students using an
ICCS are more engaged in concepts covered (e.g., Preszler, Dawe, Shuster, & Shuster, 2007; Siau, Sheng, & Nah, 2006; Simpson & Oliver,
2007), participate more (e.g., Draper & Brown, 2004; Greer & Heaney, 2004; Stuart, Brown, & Draper, 2004), pay more attention in class
(e.g., Jackson, Ganger, Bridge, & Ginsburg, 2005; Latessa & Mouw, 2005), and are more involved in class discussions (e.g., Beatty, 2004; Nicol
& Boyle, 2003). Regarding assessment, an ICCS helps improve the feedback cycle by ensuring anonymity, collecting and summarizing responses from all students in larger classes very quickly, and limiting the copying of answers (Abrahamson, 2006; Beatty, 2004; Pradhan
et al., 2005). In addition, the regular use of an ICCS can offer feedback to both the instructors and students as to how well concepts are
being understood (e.g., Bergtrom, 2006; Bullock et al., 2002; Simpson & Oliver, 2007). With respect to learning, numerous studies have reported that students feel they learn more when an ICCS is used in higher education classrooms (e.g., Greer & Heaney, 2004; Nicol & Boyle,
2003; Pradhan et al., 2005; Preszler et al., 2007; Uhari, Renko, & Soini, 2003). Furthermore, many experimental studies have been done
where ICCS-based classes score signiﬁcantly higher on tests and examinations than classes who are exposed to traditional lecture formats
(Crouch & Mazur, 2001; El-Rady, 2006; Kaleta & Joosten, 2007; Kennedy & Cutts, 2005).
1.3. Challenges associated with using ICCS
Two main challenges have been associated with the use of an ICCS: technology and adjusting to a new method of learning. With respect
to technology, on occasion, signals from some remote devices do not register on the teacher’s computer, a particularly stressful experience
when students are being evaluated for grades (El-Rady, 2006; Sharma, Khachan, Chan, & O’Byrne, 2005; Siau et al., 2006). Regarding new
methods of learning, some students react adversely to the use of an ICCS because the overall approach to learning changed. They are accustomed to lectures and a switch of methods leads to stress, frustration, and resistance at ﬁrst (Beatty, 2004; Fagan, Crouch, & Mazur, 2002).
Other students are distracted by the use of an ICCS (Siau et al., 2006). Still others doubt their ability to direct their own learning (Allen &
Tanner, 2005).
1.4. Gender and the use of ICCS
1.4.1. Overall impact
Numerous studies have investigated the role of gender in computer behaviour (see AAUW (2000); Barker and Aspray (2006); Kay
(2008); Whitley (1997) for detailed reviews) and the following conclusions have been made. First, most studies have looked at computer
attitude, ability, and/or use. Second, roughly 30–50% of the studies report differences in favour of males, 10–15% in favour of females, and
40–60% no difference. Third, differences reported, while statistically signiﬁcant, are often small. Overall, one could say there is a persistent
pattern of small differences in computer attitude, ability, and use that favours males (Kay, 2008). To date, no research has been done investigating gender differences in attitudes toward ICCSs.
1.4.2. Perceived comfort level
According to Kay (2008), comfort level with technology is one critical determinant of gender differences in computer-related behaviours. Perceived comfort level with using computers, also known as self-efﬁcacy, has been shown to be particularly inﬂuential on computer
ability and use (e.g., Barbeite & Weiss, 2004; Durndell & Haag, 2002; Shapka & Ferrari, 2003; Solvberg, 2002). Research on computer selfefﬁcacy and ICCSs has not been done, however, many studies have reported that students ﬁnd ICCSs easy to learn and use (Hinde & Hunt,
2006; Pelton & Pelton, 2006; Pradhan et al., 2005; Sharma, Khachan, Chan, & O’Byrne, 2005). Therefore, even though self-efﬁcacy has been
prominent factor in inﬂuencing computer-related behaviours in more advanced computer technologies, it is speculated that it will not play
a major role in inﬂuencing attitudes towards simple, easy to use ICCS equipment.
1.4.3. Type of computer use
With respect to computer use, there is some evidence to suggest that gender differences are partially dependent on how computers are
being used (AAUW, 2000; Barker & Aspray, 2006; Kay, 2008; Whitley, 1997). For example, gender differences are far more pronounced in
favour of males when computers are used for entertainment as opposed to educational applications (Barker & Aspray, 2006; Kay, 2008). It is
conceivable that potential gender disparities in the use of ICCSs may be partially dependent on how these tools are used in the classrooms.
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A number of researchers have argued that the type of educational strategy used with an ICCS can have a fundamental inﬂuence on acceptance and overall success (Reay, Bao, Li, Warnakulasooriya, & Baugh, 2005; Simpson & Oliver, 2007; Stuart et al., 2004). For example, there
is data to suggest that higher education students do no like using an ICCS for participation grades or summative assessment (Caldwell,
2007), but that they react well to formative assessment (e.g., Bergtrom, 2006; Dufresne & Gerace, 2004; Jackson et al., 2005). If gender differences do exist, it is important to examine the inﬂuence of context, or how an ICCS is used.
1.5. Summary and purpose of study
Widespread use of ICCSs is a relatively recent phenomenon, particularly in secondary schools. Previous research in higher education has
focussed on the beneﬁts and challenges of using ICCSs. No research has been done examining gender differences in attitudes toward ICCSs
and only one study could be found looking at secondary school classrooms (Penuel, Boscardin, Masyn, & Crawford, 2007). The purpose of
the current study was to investigate gender differences in secondary school students’ attitudes toward ICCSs as a function of computer
comfort level and type of use.
2. Method
2.1. Sample
2.1.1. Students
The student sample consisted of 659 students (327 males, 327 females, 5 missing data), enroled in grades 9 (n = 71), 10 (n = 233), 11
(n = 149), and 12 (n = 206). Subject areas where ICCSs were used included business, computer technology, social science, science, and math.
Eighty-seven percent (n = 572) of the students claimed that they were comfortable or very comfortable with technology. Sample population data was collected from 23 different classrooms. The students were selected through convenience sampling and had to obtain signed
parental permission to participate.
2.1.2. Teachers
The teacher sample consisted of 23 teachers (16 males, 7 females), with 1–26 years of teaching experience (M = 15.9, SD = 7.9). Almost
all teachers reported that they were comfortable or very comfortable with technology (n = 22, 96%).
3. Procedure
Teachers were emailed by an educational coordinator and informed of the ICCS study. Participation was voluntary and a subject could
withdraw from the study at any time. Each teacher received a two half days of training in November and February on how to use the ICCS
software and possible strategies for using an ICCS in the classroom. They were then asked to use an ICCS in their classrooms, although how
often the ICCS was used was up to the individual teachers. In pairs, teachers from each high school shared a laptop computer, an LCD projector, and a one ICCS system from E-Instruction. All students in a given teacher’s classroom participated in ICCS-based lessons. However,
only those students with signed parental permission forms were permitted to ﬁll in an anonymous, online survey about their use of the
ICCS. All teachers used the ICCS for a three month period, however, data collected for this study focussed on the last month. During the
ﬁnal month in which ICCSs were used, 94% (n = 617) of secondary students reported using an ICCS one to two times. Only, 6% (n = 41)
of the students used an ICCS once a week.
3.1. Data sources
3.1.1. Survey – attitudes
Based on the ﬁnal month in which an ICCS was used, students completed the ICCS attitude survey for students (see Appendix A). This
survey consisted of nine, seven-point Likert-scale items. Items were constructed based on a review of the ICCS literature (Caldwell, 2007;
Fies & Marshall, 2006; Kay, in press; Simpson & Oliver, 2007) and focussed on general attitudes, student involvement, assessment, and
learning. The internal reliability for the total nine-item scale was 0.89.
3.1.2. Survey – Computer comfort level
Student computer comfort level was assessed using a scale developed by Kay and Knaack (2005) which showed good construct validity
and high reliability. The internal reliability for the scale used in this study was 0.81.
3.1.3. Survey – type of use
Three types of ICCS use were examined involving two categories of assessment: formative and summative. Formative assessment referred the use of an ICCS to assess student understanding of key concepts, whereas summative assessment referred to using an ICCS to
formally evaluate student knowledge for grades. The three categories of ICCS use, then, were formative (n = 398), mixed (n = 110; formative
and summative) and summative (n = 103).
3.1.4. Student comments – attitudes
Students were asked ‘‘What was the impact of clickers on your learning in the past month?” A coding scheme was developed to categorize 714 student comments (see Appendix B). Note that some students made more than one comment when they ﬁlled in their survey,
while other students offered no response. Each comment was then rated on a ﬁve-point Likert-scale ( 2 = very negative, 1 = negative,
0 = neutral, 1 = positive, 2 = very positive). Two raters assessed all comments made by students based on category and rating value. After
round one, inter-rater reliability was 83% for categories and 93% for ratings. Comments where categories or ratings were not exactly the
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same were shared and reviewed a second time by each rater. After round two, an inter-rater reliability of 98% was reached for categories
and 99% for the rating values.
3.2. Key research questions
In order to examine gender differences in student attitudes toward the use of ICCSs in secondary school classrooms, the following questions were addressed:
1. How do male and female high school students differ in their attitudes toward ICCSs?
2. How does computer comfort level (self-efﬁcacy) inﬂuence gender differences in attitude toward ICCSs?
3. How does type of use inﬂuence gender differences in attitude toward ICCSs?

4. Results
4.1. Gender differences – overall
4.1.1. Survey results
With respect to total ICCS attitude score, male secondary school students (M = 46.1, SD = 9.5) had signiﬁcantly more positive attitudes
towards ICCSs than female secondary school students (M = 42.5, SD = 10.4) (t = 44.93, df = 615, p < 001). The effect size of 0.36 is considered
to be in the medium range by Cohen (1988). Since overall attitudes toward ICCSs were signiﬁcantly different, a MANOVA was run to compare male and female students on each of the nine Likert-scale survey items examining attitudes toward using ICCSs (Appendix A). Hotelling’s T was signiﬁcant (p < .001), so individual comparisons were done on each survey question. Male and female students differed
signiﬁcantly on all but one of the items from the ICCS attitude survey (Table 1). Speciﬁcally, male students were more motivated and engaged when using ICCSs, participated more in ICCS-based classrooms, liked using ICCSs to test their knowledge, especially in summative
evaluation, thought ICCSs generated more class discussion, felt ICCSs helped improve their learning, and overall, thought ICCS-based classes
were better. The only item where male and female students did not signiﬁcantly differ was ‘‘liking to see other student answers”.
4.1.2. Student comments
Multiple t-tests were run comparing comment ratings for student involvement, assessment, learning, and challenges experienced
when an ICCS was used (see Appendix B for comment categories). A probability level of p < .005 was used to compensate for the number of t-tests done (see Kirk (1982) p. 102). With respect to student involvement and assessment associated with ICCS use, male and
female student attitudes were not signiﬁcantly different. However, male students had signiﬁcantly more positive attitudes toward the
impact of ICCSs on the learning process and learning performance. Female students on the other hand, were signiﬁcantly more
stressed than male students about using an ICCS and reacted more negatively to ICCS technology problems (Table 2). It is important
to emphasize that differences observed for stress (n = 27) and technology problems (n = 24) were based are a small portion of the total
comments (n = 714).
It is worth looking at the content of speciﬁc comments in the four areas where gender differences were observed when ICCS technology
was used: learning process (n = 104 comments), learning performance (n = 77 comments), stress (n = 27 comments), and technology problems (n = 24 comments). Gender differences in the learning process were a matter of degree as opposed to substance. A small group of female students (n = 4) felt that using an ICCS had a negative impact on their learning.
‘‘Clickers made me lose conﬁdence in situation where immediate feedback was given.”
‘‘It was confusing at times.”

Table 1
Gender differences in attitudes toward ICCSs based on survey results.
Measure

Males

Female

F

M

SD

M

SD

Overall Attitude
When an ICCS was used, the class was better

5.01

1.43

4.44

1.51

23.07*

Student Involvement
I was more engaged in the lesson when an ICCS was used
I was more motivated when an ICCS was used
I participated more than I normally would when an ICCS was used.
Using an ICCS generated more class discussion

5.50
5.46
5.29
4.82

1.35
1.43
1.51
1.71

5.18
5.01
4.97
4.36

1.56
1.56
1.60
1.48

7.21**
14.18*
6.53***
14.95*

Assessment
Using an ICCS was a good way to test my knowledge
I liked seeing what other students in the class selected for answers.
I liked using an ICCS for tests

5.55
4.95
5.13

1.33
1.52
1.73

5.30
4.72
4.41

1.49
1.49
1.86

4.72***
3.62
24.68*

Learning
I learned more when an ICCS was used

4.60

1.44

4.17

1.51

13.11*

*
**

p < .001.
p < .005.
p < .05.

***
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Table 2
Gender differences in attitudes toward ICCSs based on ratings of student comments.
Category

Males

Females

M

SD

Student Involvement
Engagement (n = 110)
Participation (n = 49)
Attention (n = 28)

1.16
1.00
0.71

(0.37)
(0.00)
(0.76)

1.31
1.07
1.00

(0.47)
(0.47)
(0.00)

1.81
0.73
1.80

Assessment
Formative Assessment (n = 53)
Compare with other students (n = 16)
Feedback (n = 14)

1.00
0.80
0.50

(0.31)
(0.42)
(1.00)

0.90
1.09
1.00

(0.47)
(0.00)
(0.00)

0.84
1.15
1.69

Learning
Learning process (n = 104)
Review concepts (n = 53)
Memory (n = 21)
Learning performance (n = 77)

1.14
1.29
0.88
0.14

(0.72)
(0.59)
(0.35)
(1.16)

0.58
1.06
0.85
0.60

(0.74)
(0.33)
(0.90)
(1.05)

3.86*
1.89
0.09
3.00**

Challenges
Technology issues (n = 24)
Stress (n = 27)
Different methods used (n = 45)

0.27
0.50
0.82

(0.91)
(1.00)
(0.81)

1.08
1.35
0.18

(0.76)
(0.71)
(1.09)

3.98**
4.52*
2.11

*
**

M

t
SD

p < .001.
p < .005.

‘‘Took more time to learn to use them than time spent learning.”
This negative reaction was not present for males. On the other hand, there was a sizeable group of male students (n = 14) who felt using
an ICCS was a very positive way to learn.
‘‘They are fun and made it more interesting to learn. I felt more involved in the class discussion. It was interesting using this object in a
testing format.”
‘‘I learned that these clickers made a high impact on my learning by teaching me all different things I didn’t know.”
‘‘It made learning easier and more fun because there was less writing and we got our results instantly.”
This enthusiastic reaction was not observed often for female students. Overall, the majority of comments made by male and female students about learning process and the use of ICCSs were neutral or are somewhat positive.
Regarding learning performance and ICCS, typical male student comments were neutral or slightly positive.
‘‘Nothing really changed. Basically, I think they’re ﬁne. The clickers aren’t good or bad, they just make it easier for the teacher to test the
students.”
‘‘I found it easier to use the clickers than to do it [tests] on paper.”
‘‘I found that multiple choice questions for a test went smoother and faster and I liked the way we could know our results almost
instantly.”
Female reaction to learning performance was markedly different from males and focussed on the use of an ICCS for summative assessment. Many comments (n = 30) reﬂected a negative reaction to use of ICCSs for formal tests.
‘‘I didn’t like how we couldn’t go back and change the answers.”
‘‘It helped that one time where each answer that was answered mostly wrong was explained, but it hindered my performance on the
test.”
‘‘If anything, I didn’t do as well on units test - I will be [not] able to do as well on exams as I could have because I don’t have the questions in front of me to help me study. Therefore, I soon forgot all the questions from the quiz/test.”
‘‘I don’t like using clickers, I don’t like the time limit and would much rather answer questions on paper within a given amount of time to
do the full tests. I do not enjoy the clickers at all & using the clickers has had no impact at all on my learning.”
‘‘The clickers seem to create more pressure to answer correctly which often led to answering incorrectly. The clickers were fun - This
technology for M/C questions is innovative but I’m not sure they’re good for tests and quizzes.”
Regarding stress, a small but signiﬁcant group of female students (n = 23) were very anxious about using ICCSs. The source of stress and
frustration appeared to be connected to the use of ICCSs for summative assessment.
‘‘While using the clickers for tests, it took extra time that was needed to complete it entirely. I found it to be inconvenient and
frustrating.”
‘‘The impact of clickers on my learning in the past month was nerve wracking.”
‘‘I realized that I cannot work well under the pressure when the clickers were used.”
‘‘Although the clickers seem to control a test situation, they become stressful to use on a time constraint during tests.”
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Finally, there were clear differences when looking at the small subset of male and female students who commented about using ICCS
technology. All comments made by female students were negative, whereas most comments by male students were either neutral or somewhat positive. Typical female comments about ICCS technology were as follows:
‘‘They are too difﬁcult to use and it was difﬁcult to tell when the correct answer was chosen.”
‘‘If we did not have to point them at the little device in the ceiling, maybe it wouldn’t be so bad.”
‘‘It was sometimes frustrating to aim the clicker accurately.”
Male student comments about ICCS technology were more positive:
‘‘It’s fun to push the buttons.”
‘‘I enjoy the advancement of technology.”
‘‘I thought that it was a fun way to mark tests because it was new technology.”
4.2. Gender and computer comfort (self-efﬁcacy)
Male students had signiﬁcantly higher computer comfort scores (M = 3.47, SD = 0.67) than female students (M = 3.05, SD = 0.70,
t = 7.83, df = 650, p < .001). The effect size of 0.61 is considered to be in the moderate to large range by Cohen (1988). Therefore it is reasonable to compare male and female attitudes toward ICCSs using computer comfort as a covariate.
A MANOVA was run to compare male and female students on the nine Likert-scale survey items examining attitudes toward using an
ICCS (Appendix A) with computer comfort as a covariate. Hotelling’s T was signiﬁcant (p < .001), so individual comparisons were done on
each survey question. Male students still had signiﬁcantly more positive attitudes than female students about ICCSs making the overall
class better, using an ICCS to generate discussion, using ICCSs for tests, and perceiving that they learned more when ICCSs were used. However, male and female students no longer differed with respect to attitudes about engagement, motivation, participation, and ICCSs being a
good way to test knowledge (Table 3).
An analysis of student comments was done using multiple ANOVA’s, computer comfort level as a covariate, and a probability level of p < .005 to compensate for the number of tests done (see Kirk (1982) p. 102). Male students (M = 1.08, SE = 0.11) still had
signiﬁcantly more positive comments than female students (M = 0.63, SE = 0.09) about the learning process when an ICCS was used
(p < .005). However, male perceptions that learning performance improved with the use of an ICCS (M = 0.07, SE = 0.20) were not
signiﬁcantly different than female perceptions (M = 0.55, SE = 0.19), once computer comfort was included as a covariate. Female
students still reported having signiﬁcantly higher stress levels (M = 1.32, SE = 0.16) than male students (M = 0.36, SE = 0.39) with
respect to using ICCSs, even when computer comfort was added as a covariate (p < .005), but there were no gender differences observed for attitudes toward ICCS technology. All other comment categories listed in Appendix B showed no signiﬁcant gender
differences.
4.3. Gender and type of use
A chi-square analysis revealed signiﬁcant differences between male and female students (X2(2, N = 649) = 10.60, p < .01) with respect to ‘‘type of use” experienced in the classroom. It appears that male students experienced formative use of ICCSs more than female students (71% for males vs. 62% for females) and female students experienced summative use more than male students (21% for
females vs. 11% for male). Therefore it is reasonable to analyze gender differences in attitudes toward ICCSs with ‘‘type of use” added
as a covariate.
A MANOVA was run to compare male and female students on the nine Likert-scale survey items examining attitudes toward using ICCSs
(Appendix A), with ‘‘type of use” included as a covariate. Hotelling’s T was signiﬁcant (p < .001), so individual comparisons were done on
each survey question. Male students were still more positive than female students about the overall class being better with ICCS, more
motivating, generating more discussion, liking to use an ICCS for formal tests, and believing that they learned more when an ICCS was used.
However, male students were no longer signiﬁcantly more positive about the engagement, participation, and formative assessment value
of an ICCS (Table 4).
An analysis of student comments was done using multiple ANOVA’s, ‘‘type of use” as a covariate, and a probability level of p < .005 to
compensate for the number of tests done (see Kirk (1982) p. 102). Male students (M = 1.09, SE = 0.10) still had signiﬁcantly more positive
comments than female students (M = 0.62, SE = 0.08) about the quality of the learning process when an ICCS was used (p < .001). However,
male perceptions that learning performance improved with ICCS use (M = 0.10, SE = 0.17) were not signiﬁcantly different than female perceptions (M = 0.57, SE = 0.16), once ‘‘type of use” was added as a covariate. Female students still reported signiﬁcantly higher stress levels
(M = 1.30, SE = 0.15) than male students (M = 0.21, SE = 0.39) with respect to the use of ICCSs, even when ‘‘type of use” was added as a
covariate (p < .005). In addition, differences between male (M = 0.21, SE = 0.27) and female (M = 1.02, SE = 0.24) student attitudes toward
ICCS technology persisted with ‘‘type of use” as a covariate (p < .005). All other comment categories listed in Appendix B showed no signiﬁcant gender differences.
4.4. Gender, computer comfort and type of use
The combined impact of computer comfort and type of use was examined using a MANOVA to compare male and female students on the
nine Likert-scale survey items used to assess attitudes toward using ICCSs (Appendix A). Hotelling’s T was signiﬁcant (p < .001), so individual comparisons were done on each survey question. Signiﬁcant gender differences were still observed with respect to overall attitude
about the class use of ICCSs (p < .01), generating more class discussion with ICCSs (p < .05), and liking to use an ICCS for tests (p < .01. How-
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Table 3
Gender differences in attitudes toward ICCSs with computer comfort as a covariate.
Measure

Males
a

Females
a

F

M

SE

M

SE

Overall Attitude
When ICCS was used, the class was better

4.92

0.08

4.53

0.08

9.77*

Student Involvement
I was more engaged in the lesson when ICCS was used
I was more motivated when ICCS was used
I participated more than I normally would when ICCS was used.
Using ICCS generated more class discussion

5.37
5.33
5.17
4.74

0.08
0.08
0.09
0.09

5.31
5.14
5.09
4.44

0.08
0.08
0.09
0.09

0.21
2.46
0.38
6.30**

Assessment
Using ICCS was a good way to test my knowledge
I liked seeing what other students in the class selected for answers.
I liked using ICCS for tests

5.45
4.92
5.01

0.08
0.09
0.10

5.41
4.77
4.54

0.08
0.09
0.10

Learning
I learned more when ICCS was used

4.52

0.09

4.25

0.08

*
**

0.14
1.40
10.12*
4.62**

p < .005.
p < .05.
Estimated mean with computer comfort as a covariate.

a

Table 4
Gender differences in attitudes toward ICCSs with type of use as a covariate.
Measure

Males
a

Females
a

F

SE

M

SE

4.98

0.08

4.49

0.08

17.74*

Student Involvement
I was more engaged in the lesson when ICCS was used
I was more motivated when ICCS was used
I participated more than I normally would when ICCS was used.
Using ICCS generated more class discussion

5.44
5.40
5.24
4.79

0.08
0.08
0.09
0.08

5.24
5.07
5.02
4.41

0.08
0.08
0.09
0.08

3.12
8.30**
3.05
10.39**

Assessment
Using ICCS was a good way to test my knowledge
I liked seeing what other students in the class selected for answers.
I liked using ICCS for tests

5.50
4.92
5.07

0.08
0.09
0.10

5.36
4.75
4.47

0.08
0.09
0.10

1.61
1.83
17.57*

Learning
I learned more when ICCS was used

4.55

0.09

4.22

0.08

M
Overall Attitude
When ICCS was used, the class was better

*
**

8.15**

p < .001.
p < .005.
a
Estimated mean with computer comfort as a covariate.

ever, male students were no longer signiﬁcantly more positive than female students about perceptions how much was learned when an
ICCS was used. All other items showed no signiﬁcant differences between male and female students.
An analysis of student comments was done using multiple ANOVA’s, computer comfort and ‘‘type of use” as covariates, and a probability
level of p < .005 to compensate for the number of tests done (see Kirk (1982) p. 102). Male students (M = 1.05, SE = 0.10) still had significantly more positive comments than female students (M = 0.64, SE = 0.08) about the learning process experienced when an ICCS was used
(p < .005). However, male perceptions that learning performance improved with ICCS use were not signiﬁcantly different than female perceptions once computer comfort and ‘‘type of use” were included as a covariates. In addition, female and male students no longer differed
with respect to stress level associated with ICCS use and reactions to ICCS technology. All other comment categories listed in Appendix B
showed no signiﬁcant gender differences.
5. Discussion
The purpose of this study was to examine gender differences in attitudes toward ICCSs in the context of computer comfort level and type
of ICCS use.
5.1. Computer comfort level
A simple analysis of gender differences revealed that male secondary students were signiﬁcantly more positive than females on eight of
the nine ICCS survey items. Male students were more involved, more receptive to both formative and summative assessment, and felt they
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learned more when an ICCS was used. However, male students in this study were signiﬁcantly more comfortable with computers than their
female counterparts. Differences in computer comfort levels appeared to play a direct role in attenuating attitudes toward ICCSs for female
students. When gender comparisons were made with computer comfort level as a covariate, many of the differences between male and
female students disappeared. Male perceptions of overall learning (items 1 and 9 in Appendix A) were still signiﬁcantly more positive than
those of female students, but attitudes about student involvement and formative assessment showed no differences. As noted in earlier
research (e.g., Barbeite & Weiss, 2004; Durndell & Haag, 2002; Shapka & Ferrari, 2003; Solvberg, 2002), self-efﬁcacy or computer comfort
can play a signiﬁcant role in modifying gender differences in computer-related behaviour.
Comments from students revealed that some, but clearly not a majority, of female secondary students felt that using ICCSs increased
stress levels, particularly when ICCSs were used to administer formal tests. A number of male students, on the other hand were more
accepting of ICCSs, seeing it as a fun way to learn or do tests. It is important to note that, while a small, but vocal group of male and female
students clearly differed in their attitude toward the use of ICCS, the majority of students were more similar than different in their comments about using ICCSs.
The impact of computer comfort level is puzzling for four reasons. First, the remote devices that come with an ICCS are very easy to use.
They require a student pick up the device, point it at the receiver, and select one of six buttons labeled A–F. There are no other buttons on
the remote device to confuse even the most technologically-challenged user. It is assumed that most students would have experienced the
use of such a device at home when operating a television. Second, most students had worked with ICCSs for at least three months, so it is
also assumed that they had achieved a certain comfort level with the technology. Third, not one student in this study, female or male,
complained that the ICCS remote devices were complicated or difﬁcult to use. Finally, extensive research suggests that students like using
ICCSs and that they are easy to use (e.g., Caldwell, 2007; Hinde & Hunt, 2006; Pelton & Pelton, 2006; Penuel et al., 2007; Pradhan et al.,
2005; Sharma et al., 2005). So why did overall computer comfort level or self-efﬁcacy inﬂuence how males and females reacted to the use
of ICCSs?
One possible explanation for the impact of computer comfort level is the presence of tangential attitude constructs such as affective
or cognitive attitudes. When some students feel uncomfortable with computers, they may also experience a level of anxiety that interferes with learning, regardless of how difﬁcult or easy it is to use the speciﬁc technology in question. These students may also have a
negative cognitive bias towards using technology in general. Gender differences in affective and cognitive attitudes, while small, have
been well documented (AAUW, 2000; Barker & Aspray, 2006; Kay, 2008; Whitley, 1997). Another explanation might involve the more
impersonal nature of using ICCS. Using a remote device may be less satisfying than verbal interaction for some female students. Clearly,
more research, perhaps in the form of focus groups or interviews is needed to explain the impact of computer comfort level attitudes
toward ICCS use.
5.2. Gender and type of use
With a sample size of 659 students, it was anticipated that there would be no differences in how ICCSs would be used based on gender.
For some unknown reason, though, female students experienced summative assessment more than male students and male students experienced formative assessment more than female students. When comparisons between male and female students were controlled for ‘‘type
of use”, several signiﬁcant differences disappeared. Male students were no longer signiﬁcantly more positive about the engagement, participation, and formative assessment value of ICCSs. In other words, these differences would not have been observed had each gender experienced the same strategies for using ICCSs. One the other hand, male ratings of ICCS-based classes being better overall, more motivating,
generating more discussion, and increasing the amount learned continued to be signiﬁcantly higher than those of female students. While a
number of researchers have argued that the type of educational use selected for ICCSs in the classroom can have a fundamental inﬂuence
on acceptance and overall success (Reay et al., 2005; Simpson & Oliver, 2007; Stuart et al., 2004), male students were still more positive
about this technology in several key areas regardless of the instructional strategy used. Of course, only three strategies (summative assessment, formative assessment, and mixed) were examined based on the type of assessment goals dictated by the teachers, so different results
might occur if a wider range of strategies were investigated.
5.3. Gender, computer comfort, and type of use
A third analysis was completed to explore whether the impact of computer comfort and type of use were additive. When both of these
variables were added as covariates, males and females differed on only three scale items: overall attitudes toward ICCS-based classes, generating more class discussion with ICCS, and liking to use ICCSs for tests. While male students were still more positive about the use of
ICCSs in the classroom, many of the initial gender differences observed were no longer signiﬁcant.
Extending the analysis of gender differences in attitudes toward ICCSs to include possible confounding variables proved to be an
effective strategy for identifying why male students preferred to use ICCSs. While there may be additional factors that moderate
gender differences, it is clear that computer comfort level and ‘‘type of use” had an impact on gender based attitudes toward
ICCSs.
5.4. Recommendations for educators
Given the formative nature of this study, ﬁrm recommendations for educators using ICCSs in secondary school classrooms are probably
risky. However, two suggestions for addressing and perhaps reducing gender differences are tentatively offered. First, it may be tempting to
launch into the instructional use of an ICCS relatively quickly because (a) valuable teaching time is lost setting up an ICCS and handing out
the remote devices, and (b) the technology is easy to use and learn. However, a small but disproportionate number of female students may
feel uncomfortable with the idea of using remote devices to respond to questions. Therefore, it is probably a good idea to clearly explain
why and how an ICCS will be used in the classroom to help reduce the anxiety level of some female students. In addition, it might be wise to
use practice problems designed to relax and help students feel at ease with the process of using ICCSs.
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The second suggestion would be to use ICCSs for formative as opposed to summative assessment. A number of female students
reacted quite negatively to using an ICCSs as a testing tool (summative use). However, most students, regardless of gender, reacted
positively to using an ICCS to assess understanding of concepts (formative use). If some female students are alienated by the summative use of ICCSs and a majority of students respond positively to the formative use of ICCSs, it is reasonable to adopt the latter
approach.
5.5. Caveats and future research
This study was a ﬁrst attempt to explore gender differences in attitudes toward ICCSs in secondary school classrooms. Two main data
collection sources, survey questions and open-ended comments, were used to establish triangulation and reliability of the data. Nonetheless, there are several caveats that need to be considered when interpreting the results.
First, the results are intended to provide a preliminary or formative analysis of attitudes. A more detailed examination is required to
conﬁrm and address the factors that inﬂuence gender differences. For example, qualitative information in the form of focus groups or interviews might help provide a more in depth understanding of female and male reactions to ICCSs.
Second, a comprehensive, reliable, and valid measure needs to be developed in order to assess the full effects of ICCSs. To date, no such
instrument exists, but in order to build a cohesive knowledge base, researchers need to establish a common ground.
Finally, evidence was presented in this study to suggest that computer comfort and type of use inﬂuenced gender differences in secondary school student attitudes toward ICCSs. A stronger argument could be made if teachers were asked reduce the impact of these two variables. For example, a program could be developed to help students get used to and feel more comfortable with ICCSs. Furthermore, the
reason for using this new tool could be explained followed by practice sessions and more regular use. Finally, using an ICCS for summative
assessment could be minimized or eliminated. Assessing the effect of these interventions could help to conﬁrm the inﬂuence of computer
comfort level and type of use.

6. Summary
The purpose of this study was to explore gender differences in secondary school students’ attitudes toward ICCSs accounting for computer comfort level and type of ICCS use. Three key areas were examined: student involvement, assessment, and perceived learning. A
simple comparison showed that male students were signiﬁcantly more positive than female students in all three categories. However,
when both computer comfort level and type of use were added as covariates, most differences in attitudes between male and female
students were no longer signiﬁcant. Regardless of computer comfort level and type of use, male students still felt ICCSs improved
the overall learning process. It was suggested that offering a more thorough introduction to ICCS, increasing the frequency of use,
and eliminating the practice of using ICCSs as formal test-taking tools, might help to limit the negative impact of ICCSs on female
students.

Appendix A. ICCS attitude survey for students
A. What grade are you in? ______
B. Gender (circle one) Male Female
C. How comfortable are you with technology? (circle one)
Not at all comfortable Somewhat comfortable Comfortable
D. How often did you use ICCSs in the past month?
Never 1–2 times Once a week 2–3 times per week
Item
General attitude
When ICCS was used, the class was better
Student involvement
I was more engaged in the lesson when ICCS was
used.
I was more motivated when ICCS was used.
I participated more than I normally would when
ICCS was used.
Using ICCS generated more class discussion
Assessment
Using ICCS was a good way to test my knowledge.
I liked seeing what other students in the class
selected for answers.
I liked using ICCS for tests.
Learning
I learned more when ICCS was used

Very comfortable

Strongly
disagree

Disagree

Slightly
disagree

Neutral

Slightly
agree

Agree

Strongly
agree

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1
1

2
2

3
3

4
4

5
5

6
6

7
7

1

2

3

4

5

6

7

1
1

2
2

3
3

4
4

5
5

6
6

7
7

1

2

3

4

5

6

7

1

2

3

4

5

6

7
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Appendix B. Coding scheme for student comments about ICCS
Categories
Category code
Student involvement
Engagement
Participation
Attention

Deﬁning criteria






Fun/Motivated/Interested
Refers to increase participation/interactivity/getting involved/more hands on learning
Focus on class more
Focus on questions more
Concentrate more

Compare with other students
Feedback







Referring more to formative assessment including homework – does not talk about ‘‘summative test”
Also include quizzes (which student don’t seem to consider as summative)
Student could refer to testing knowledge but not ‘‘a test”
Talks about how they did compare to the rest of the class
Referring to feedback they get – quickness of feedback or getting to see the answer right away

Learning
Learning process
Review
Memory
Learning performance






Makes speciﬁc reference to learning or thinking
Talks about reviewing or getting prepared for a test
Talks about remembering better
Make reference to learning performance on a test or how well they did







Refers to the use of the clicker technology
Liked because it was a new method or way of learning/doing things/something different
+ score if liked clicker method better
score if liked another method (e.g., paper and pencil) better
Talks about feeling rushed but also stress/pressure/frustration in general














Using adverb to describe impact (e.g., very, too, really)
Strong negative adjective (e.g., hate, annoying)
A serious issue like reducing conﬁdence
More than one negative adjective
Exclamation mark (e.g., this was terrible!)
Negative comment
Neutral (e.g., no effect, no impact)
Positive comment
Using adverb to describe impact (e.g., very, too, really)
Strong positive adjective (e.g., love, awesome, captivating, great)
More than one positive adjective
Exclamation mark (e.g., this was good!)

Assessment
Formative assessment

Challenges
Technology
Different method used

Stress
Rating
2

1
0
1
2
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