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The effects of key demographic variables on markers’ perceived
ease of use and acceptance of onscreen marking

Zi Yan* and David Coniam

Department of Curriculum and Instruction, The Hong Kong Institute of Education,
Hong Kong

(Received 17 March 2014; accepted 6 August 2014)

The current study aims to investigate the effects of three key demographic
factors – the language of marking, gender and age – on markers’ reactions to
onscreen marking (OSM). A total of 1743 markers completed a post-marking
questionnaire consisting of two previously validated scales, i.e. Ease of Use in
the OSM Environment and Acceptance of OSM scales. Rasch analysis results
showed that the two scales had good psychometric properties. Markers generally
reported finding the system easy to use and positive acceptance of OSM.
Markers marking in both English and Chinese had higher perceived ease of use
and acceptance than markers who marked only in English or in Chinese. Gender
also had a significant impact on markers’ responses to the two scales – favouring
males. Age was not a significant factor influencing markers’ perceived ease of
use but older markers revealed a significantly higher level of acceptance than
younger markers.

Keywords: onscreen marking; Rasch measurement; ease of use in the onscreen
marking environment; acceptance of onscreen marking

Introduction

A new academic system was implemented in 2009 in Hong Kong. After completing
three years of junior secondary education followed by three years of senior second-
ary education, all students take a single public examination (the Hong Kong
Diploma in Secondary Education, or HKDSE) which aims to measure the attainment
of students at the end of Year 12.1 The HKDSE is a replacement for the previous
Hong Kong Certificate of Education Examination (HKCEE) and the Hong Kong
Advanced Level Examination (HKALE). The annual candidature for HKDSE in
2012 was 73,074. A major operational change accompanying the structural changes
to the education and examination system is that onscreen marking (OSM) has been
gradually replacing paper-based marking – to the extent that virtually all marking in
the HKDSE in 2012 was conducted on-screen.2 The current study furthers the
research conducted into OSM in the Hong Kong context (see, e.g. Coniam, 2009a,
2009b, 2013; Coniam & Yeung, 2010; Yan & Coniam, 2013) in that the study’s
sample (as far as possible given constraints such as small sample size for several
subject areas) includes all markers for all papers in all major subject areas marked
on-screen in the 2012 public examinations.
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As both qualitative and quantitative measures have illustrated (see Coniam,
2011; Coniam & Yeung, 2010), marker attitude has shown a slow but increasing
readiness to accept OSM. While the current study encompasses the bigger picture in
that it includes all markers, the micro-picture of certain key demographic factors,
such as the language of marking, gender and age, which underpin marker reactions
to OSM, has not been adequately explored in previous studies. These three key
demographic variables are therefore investigated in the current study. To provide a
background for the current study and to orient the reader, previous research regard-
ing language issues in on-screen reading and marking, and the effects of gender and
age on use of new technology will now be briefly outlined and the rationale for
including these three variables in the current study justified.

Public examinations in Hong Kong can be answered in either English or
Chinese – with the exception of English-related subject areas (English language,
English literature) and Chinese-related subject areas (Chinese language, Chinese
history, Chinese literature), for which answers must be in English or Chinese,
respectively. Apart from English or Chinese, candidates are free to choose the lan-
guage in which they wish to answer a subject area. Broadly, for science subject
areas, approximately 50% or more of candidates opt to answer in English. For
humanities subject areas, the figure is closer to 75% in Chinese. Regarding
language of marking, markers also have the choice of the language they want to
mark in. Most decide to mark solely in English or solely in Chinese, although some
opt to mark in both languages.

A number of studies have reported salient differences between reading Chinese or
English on paper in terms of speed and pattern (e.g., Rayner, Li, Williams, Cave, &
Well, 2007; Sun, Morita, & Stark, 1985). With regard to these two languages in the
context of reading on-screen, previous studies have indicated that the nature of the dis-
play appears to make a difference. For example, Chen and Chien (2005) investigated
how the type of screen affected reading comprehension accuracy with smaller devices
such as laptops and mobile phones. They found that reading accuracy can differ
between English and Chinese depending on the display type. Tsai and McConkie
(2003) pointed out that the writing system of English is an alphabetic system which
uses a word as the perceptual unit, whereas Chinese uses a logographic writing system
in which a character is used as the perceptual unit. Such differences lead to different
characteristics of eye-movement between reading English and Chinese. Yen, Tsai,
Chen, Lin, and Chen’s study (2011) into the effects of typographic variables including
character size, character spacing and font type on eye-movement measures in reading
Chinese on-screen echoed Tsai and McConkie’s (2003) argument concerning the
apparently different characteristics involved in reading on-screen in Chinese or Eng-
lish. There are also differences in attitude towards on-screen reading emerging between
English and Chinese readers. For instance, Liu (2005) reported a significant difference
in preference for reading medium between American and Chinese readers. American
readers showed a stronger reliance on paper as a reading medium than Chinese readers.
Although cultural difference might be the major underlying reason for such differences,
language could be another important contributor. The differences identified in previous
studies in terms of reading Chinese or English on-screen justify the importance of
researching the language issue in marking since markers have to read before marking.

The gender difference in terms of use of computers and new technology adapta-
tion has long been a debatable topic, with previous studies generating often conflict-
ing results. Zarrett and Malanchuk (2005) found that American adult males tended
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to be more confident and interested in the use of computers and advanced
technology skills than females. In a study on a sample of Indian college teachers,
Suri (2003) reported that male teachers expressed more interest in computer technol-
ogy and a higher level of confidence in the use of technology. Similarly, Belgian
adult males were found to have more positive attitudes towards computers and the
Internet, and less computer anxiety than females (Broos, 2005). A sample of male
German college students (Sieverding & Koch, 2009) revealed higher computer
self-efficacy for males than females. In an investigation into gender differences of
Chinese undergraduates in the online reading environment, Liu and Huang (2008)
found that male readers demonstrated a higher level of overall satisfaction with
online reading than females, whereas female readers showed greater reliance on as
well as stronger preferences for paper as a reading medium than male readers. A
number of studies have nonetheless reported no significant gender differences in
terms of interest, attitude and skills associated with the use of new technology. For
example, Ahmad, Madarsha, Zainuddin, Ismail, and Nordin (2010) found that there
were no significant gender differences regarding the actual use of technology for a
sample of Malaysian college teachers. Sam, Othman, and Nordin (2005) also
reported non-significant gender differences regarding interest in adopting technology
and the skills demonstrated in technology use with a sample of undergraduates at a
Malaysian university. Given that OSM is a new technology associated with com-
puter use and there are inconclusive results regarding the effect of gender in new
technology adaptation, it was felt necessary to include gender in the investigation on
markers’ attitudes towards OSM.

Age is another factor which has attracted substantial research interest, with stud-
ies focusing on attitudes towards the use of technology. Mixed results have been
reported. For instance, while Teo (2008) found that age had no significant impact on
attitudes towards computer use, Venkatesh, Morris, Davis, and Davis (2003)
reported that it was more difficult for older users to accept new technology com-
pared with younger users. Kennedy et al. (2008) also found that, compared with
older participants, younger participants demonstrated more acceptance of technology
by engaging more frequently in technology-based activities, such as the use of a
phone as a personal organiser, retrieving information and downloading music from
the Internet. The sample used in their study was, however, very large (N > 2000) –
which could lead to very small differences being marked as significant. Conse-
quently, since there was no substantial difference with practical implications between
the mean scores of older and younger people on the use of these technologies, they
concluded that the ‘digital divide’ between younger and older digital technology
users was small. Similar to gender research, the mixed findings in terms of the role
of age on the attitude towards and the use of technology indicate that further investi-
gation is warranted.

A recent study (see Yan & Coniam, 2013) made an attempt to establish a robust
scale for measuring markers’ attitudes towards OSM in order to prepare the ground
for the current extended study. Their study made use of three subject areas (English
language, Chinese language and Liberal Studies) and successfully calibrated two
scales, i.e. the Ease of Use in the OSM Environment scale (seven items) and the
Acceptance of OSM scale (six items), from a Rasch measurement perspective
(Rasch, 1960). Both scales showed satisfactory psychometric properties. The Rasch
person reliabilities for the two scales are both .85. The Rasch person reliability is
equivalent to traditional test reliability measures such as Cronbach’s alpha. A value
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of .85 indicates a satisfactory reliability of the scale. The Ease of Use in the OSM
Environment scale tapped comfort issues in the OSM centre, markers’ computer
proficiency, their competency in manipulating the mouse, enlarging and scrolling
the screen image, as well as ergonomic issues such as desktop height and screen res-
olution. These issues were identified as factors influencing markers’ attitudes
towards OSM. For example, in a study on online training, Elder, Barkhuizen,
Knoch, and Von Randow (2007) found that technical features such as window space
on the screen and ease of scrolling for information had an impact on markers’ reac-
tions to OSM. The Acceptance of OSM scale examined issues such as how accurate
they felt their on-screen/on-paper marking was, how tired their eyes became through
marking in the two modes and how often they needed to take a break while mark-
ing. It also enquired about their preferences for the mode of marking, i.e. OSM or
paper-based marking. The scales are provided in Appendix 1.

The study

This section describes the data that make up the study, the research questions and
the methodology used.

Data-set

While 2012 signalled the first marking of the HKDSE, it also marked the penulti-
mate marking of the HKALE. The current data-set not only encompasses all
HKDSE markers, it also includes HKALE markers of subjects that were marked
on-screen. In relation to the objectives of the current study, whether marking was
conducted for the HKDSE or the HKALE is not, however, an issue. Given that
similar subject areas in the two examinations are broadly comparable, and that the
majority of markers in many subject areas did not state whether they had been mark-
ing HKDSE or HKALE scripts, data and discussion about both examinations will be
presented together without differentiating between the two examinations.

Research questions

The major research purpose of the current study involves investigating the extent to
which – for the different languages used to mark, gender and age – markers’ per-
ceived ease of use in the OSM environment and acceptance of OSM differ. Specifi-
cally, the research questions are formulated as follows:

(1) What are the effects of the language of marking (English, Chinese or both),
gender and age on markers’ perceived ease of use in the OSM environment?
and

(2) What are the effects of the language of marking (English, Chinese or both),
gender and age on markers’ perceived acceptance of OSM?

Methodology

Instrument

As mentioned above, the questionnaire which markers completed after their marking
comprised – in addition to their identifying marker number – two sections to gauge
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(1) their perceived ease of use of OSM and (2) the level of their acceptance of
OSM. All items were presented on a six-point Likert response scale, with (in accor-
dance with Hong Kong Examinations and Assessment Authority [HKEAA] standard
practice) ‘1’ indicating a positive response or agreement, and ‘6’ a negative response
or disagreement. To aid interpretation, and to match Rasch measures (where positive
values generally indicate ‘more’ of a trait and negative ‘less’), the original codes
were reversed so that ‘1’ indicates a negative response or disagreement, and ‘6’ a
positive response or agreement.

Since the majority of the questionnaires would be completed in English, ques-
tionnaires were originally drafted (and piloted) in English. However, for subject
areas which candidates must answer in Chinese – Chinese Language, Chinese
Language & Culture, Chinese History and Chinese Literature – Chinese versions of
the questionnaires were produced (after having been checked for consistency and
veracity) by bilingual members of the research team.

Procedure

In the study, markers completed two short questionnaires. Prior to marking – at mar-
ker training sessions (March/April 2012) – all markers completed a pre-marking
questionnaire. This questionnaire was in three sections and asked for demographic
detail, assessment of markers’ own technological proficiency, and their expectations
towards the upcoming OSM exercise. Towards the end of the marking period (late
May 2012), markers were provided with a post-marking questionnaire (the above-
mentioned one), which they were asked to complete and return along with their mar-
ker report (a standard Hong Kong feature asking for their comments on the exam
questions and candidate performance) after they had finished marking. ‘Returning’
may have involved physically dropping off the questionnaire at a marking centre, or
posting it to the HKEAA using a prepaid envelope.

It should be noted that – in order to minimise inconvenience – markers were not
asked to duplicate the demographic data that they had provided in the pre-marking
questionnaire and the marker report. This would be retrieved from the system.

Sample

Post-marking questionnaires were given out to 4501 markers with 2496 markers
returning a questionnaire. It was reported earlier that in order to minimise inconve-
nience, markers were not asked to duplicate the demographic data that they had pro-
vided in the pre-marking questionnaire and the marker report. In the results
presented below, the data are compiled from markers who completed both a pre-
and a post-marking questionnaire so as to identify the markers and to investigate the
effects of demographic variables, which were provided in the pre-marking question-
naire, on markers’ responses to the post-marking questionnaire. The restriction that
the data on a given marker should contain both pre- and post-marking questionnaires
reduces the size of the data-set – from 2496 to 1743, representing a response rate of
38.7%. The sample distributions for these three demographic factors – language of
marking, gender and age – are presented in Table 1.

As can be seen from Table 1, the analysis of markers included in the current
study indicates that 540 (31.0%) marked in English, 806 (46.2%) marked in Chinese
while 235 (13.5%) marked in both languages. One hundred and sixty-two (9.3%)
respondents did not provide any information in this regard. There were 978 (56.6%)
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females, 751 (43.1%) males and 14 (.8%) who did not provide gender information.
The majority of the markers fell into two age groups, with 735 (42.2%) in the
31–40 age group and 544 (31.2%) in the 41–50 age group.

Results and discussion

The Rasch analysis was undertaken using FACETS (Linacre, 2006b) with a grouped
rating scale model by treating language of marking, gender and age as demographic
facets (all elements being anchored at zero in the calibrations). This section presents
results from three perspectives. First, the psychometric properties of the two scales,
i.e. Ease of Use in the OSM Environment and Acceptance of OSM, are examined –
from a Rasch measurement perspective – to ensure they are appropriate for use with
the sample in the current study. Second, markers’ Rasch-calibrated measures on the
two scales are obtained, after which the overall picture of markers’ perceived ease
of use in the OSM environment and acceptance of OSM is presented. Third, the
impact of the three ‘background’ demographic facets – language of marking, gender
and age – on markers’ perceived ease of use and acceptance of OSM is investigated.

The psychometric properties of the two scales for use with the sample in the
current study

The current study is predicated on the efficient functioning of the two scales: Ease
of Use in the OSM Environment and Acceptance of OSM. Although these two scales
have been validated in previous studies (Coniam & Yeung, 2010; Yan & Coniam,
2013), an investigation of the psychometric properties of the scales is necessary
since validity is an evolving concept and validation is a continuing process
(Messick, 1995). The items in these two scales need to function well for the sample
used in the current study if valid investigations of the demographic variables are to
be made. An analysis of item and scale quality, therefore, will first be presented.

The category functioning of the six-point Likert response scale was first checked.
The results showed that there was no threshold disordering (Bond & Fox, 2007;

Table 1. Sample distributions for language of marking, gender and age.

Variable Distributions Number of markers

Language of marking English 540 (31.0%)
Chinese 806 (46.2%)
English and Chinese 235 (13.5%)
Missing 162 (9.3%)

Gender Female 978 (56.6%)
Male 751 (43.1%)
Missing 14 (.8%)

Age <26 16 (.9%)
26–30 253 (14.5%)
31–40 735 (42.2%)
41–50 544 (31.2%)
51–55 134 (7.7%)
>55 43 (2.5%)
Missing 18 (1.0%)
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Linacre, 2002) for any items except for item A6, in the Acceptance of OSM scale,
where threshold 3 (the intersection point between categories 3 and 4) had a lower
calibration (−.69 logits) than that of threshold 2 (the intersection point between cate-
gories 2 and 3) (−.57 logits). This implied that category 3 was less likely to be
observed and that this category could not consequently be considered a most proba-
ble response for any group of markers. Categories 2 and 3 were therefore combined.
This resulted in a five-category rating scale for item A6. The resultant five-category
rating scale for item A6 and the six-category rating scales for other items function
well, with threshold calibrations advancing monotonically with category, indicating
that higher response categories correspond to higher measures of the latent trait.

The two scales had acceptable Rasch person (both were .85) reliabilities for the
sample used in the current study. Quite a high proportion of variance in the observed
data (50.4% and 63.5% for these two scales, respectively) was explained by the
Rasch measures – indicating that the Rasch model provides a good prediction of
both item difficulties and person measures. Item fit statistics, including outfit and
infit mean square (MNSQ), indicate the extent to which the data match the specifica-
tions of the Rasch model. The infit and outfit MNSQ of items ranged from .83 to
1.39 for the Ease of Use in the OSM Environment scale, and from .61 to 1.48 for
the Acceptance of OSM scale. All item fit statistics fell into the range of .5 to 1.5
which has been suggested by researchers (e.g. Anshel, Weatherby, Kang, & Watson,
2009; Linacre, 2006a) as an indicator of acceptable model fit. For a more detailed
picture of the results regarding the psychometric properties of these two scales, the
reader is referred to Appendix 2. In summary, the results indicate that the two scales
have good psychometric properties and are appropriate for use with the sample in
the current study.

Markers’ responses to the Ease of Use in the OSM Environment and Acceptance
of OSM scales

The Rasch model calibrates person (‘marker’ in the current context) measures and
item difficulty on the same latent trait scale. Appendix 3 presents the marker-item
maps for the two scales. In the figures, the first column is the measurement scale
shared by both markers and items. The scale origin – an arbitrary starting point on
the Rasch scale like the end of a stick measuring length – is the mean of the item
difficulties, i.e. zero logits. While the unit of the measurement scale is the logit, to
aid interpretation of the results, ‘Fair Averages’ are also provided in parentheses, to
the left of the logit measures. Fair Averages (see Linacre, 1997, p. 550, for more
details) are rating scale values converted from Rasch measures back to the original
rating scale – the six-point scale in the current study. Such a conversion renders the
output more easily interpretable by end-users, with the advantages of Rasch analysis
maintained. The second column presents markers’ measures on each scale. Markers
with higher levels of perceived ease of use/acceptance (higher scores on the scales)
appear towards the top of the scale while those with lower levels of perceived ease
of use/acceptance (lower scores on the scales) appear towards the bottom. The third
column indicates item difficulty. Items with higher ‘difficulty’ levels (that is, on
which markers tend to have low scores indicating negative responses) are placed
towards the top, while those with lower difficulty levels (on which markers tend to
have high scores indicating positive responses) are placed towards the bottom.
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On the Ease of Use in the OSM Environment scale (Appendix 3, Figure 1(a)) the
mean estimate of markers’ perceived ease of use was +1.70 logits – considerably
higher than the mean estimate of item difficulty (zero). The most difficult item to
endorse was E5 (How comfortable were you reading off the screen?) and the easiest
items were E2 (How would you rate your computer proficiency?) and E7 (How eas-
ily could you scroll the screen image?). The fact that the majority of markers had
relatively high scores on all items – illustrated by their being located above the items
(even the most difficult item E5) on the shared latent trait scale in the map – indi-
cates that markers were generally satisfied with all aspects of the OSM environment,
including comfort issues in the OSM centre (E1 and E5), markers’ computer profi-
ciency (E2), the ease of enlarging (E6) and scrolling (E7) the screen image, as well
as ergonomic issues such as desktop height (E3) and screen resolution (E4).

On the Acceptance of OSM scale, the most difficult item to endorse was A1
(How tired did your eyes get marking on screen?), while the easiest item was A4
(Overall, how would you rate your onscreen marking experience?). Although the
mean estimate of markers’ acceptance of OSM was +.18 logits – close to the mean
estimate of item difficulty (zero) – the majority of the markers were located above
most of the items, except A1, on the latent trait scale (i.e. acceptance of OSM)
(Appendix 3, Figure 1(b)). Markers generally viewed OSM in a positive light except
for eye-strain.

Effects of language of marking, gender and age on markers’ reactions to OSM

The major focus in the current study is the micro-picture of the effects of three
demographic factors – the language of marking, gender and age which underpin
marker response – on markers’ perceived ease of use and acceptance of OSM.

Before conducting comparisons, facet fit statistics were examined to ensure that
each facet fit the Rasch model. Language of marking, gender and age were treated
as demographic facets with a view to obtaining demographic-element fit statistics.
The results (see Table 2) showed that both scales had good model fit for the three

Table 2. Fit statistics for demographic facets (language of marking, gender and age).

Ease of Use in the OSM
Environment Acceptance of OSM

Infit MNSQ Outfit MNSQ Infit MNSQ Outfit MNSQ

Language
English (N = 540) 1.02 1.03 1.02 1.03
Chinese (N = 806) 1.02 1.01 1.01 1.01
English and Chinese (N = 235) .93 .96 .96 .96
Gender
Female (N = 978) .99 1.00 1.01 1.00
Male (N = 751) 1.02 1.00 .99 1.00
Age
<26 (N = 16) 1.20 1.43 .91 .97
26–30 (N = 253) 1.01 1.05 .85 .85
31–40 (N = 735) 1.02 .99 1.03 1.03
41–50 (N = 544) 1.00 1.00 1.02 1.01
51–55 (N = 134) .97 1.02 1.07 1.06
>55 (N = 43) .75 .76 1.01 1.01
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demographic facets. The infit and outfit MNSQ of the elements in the three facets
ranged from .75 to 1.43 for the Ease of Use in the OSM Environment scale and
.85–1.07 for the Acceptance of OSM scale, indicating that all elements in the three
facets fit the Rasch model for the two scales satisfactorily.

Since Rasch analysis transforms ordinal data into interval measures that are
appropriate for traditional inferential statistics, the Rasch-calibrated marker measures
on the two scales will be compared across different languages of marking (English
and Chinese), male and female, and age groups. Tables 3–5 present comparisons of
Rasch-calibrated mean marker measures for the three variables, commencing with
Table 3 – the language of marking.

The results of ANOVA indicate that the main effect of language of marking for
both scales was statistically significant (p < .01); post hoc comparisons indicated
that the significant difference emerged with markers who marked in both English
and Chinese. These markers had significantly higher (p < .01) scores (i.e. higher
perceived ease of use and higher acceptance) than markers who only marked in one
language – English or Chinese. The differences between markers who marked only
in English or only in Chinese were, however, not significant.

It can be seen from Table 4 that gender appeared to be another important factor
influencing marker responses to the two scales. T-test results indicated that males
had a significantly higher (p < .01) level of perceived ease of use and acceptance of
OSM than females. This confirms the findings reported in Coniam and Yeung
(2010) for Liberal Studies where, on the issue of travelling to a marking centre
(a necessity of OSM in Hong Kong), females were less accepting than males.

From Table 5, it can be seen that ANOVA for the two scales on the age variable
showed that there were no significant differences among the different age groups in
terms of perceived ease of use. However, in the acceptance of OSM, an interesting
finding was that significant differences (p < .05) emerged favouring older markers
(+.61 logits), with in general, the level of acceptance increasing with age.

Table 3. Comparison of mean marker measures across language of marking.

Language of marking
Ease of Use in the
OSM Environment Acceptance of OSM

English (N = 540) +1.71 (4.85) +.09 (3.68)
Chinese (N = 806) +1.61 (4.76) +.06 (3.66)
English and Chinese (N = 235) +2.10 (5.00) +.85 (4.16)
ANOVA results F(2, 1578) = 7.534, p = .000 F(2, 1577) = 30.853, p = .000

Note: Measures are in logits, with corresponding Fair Averages provided in parentheses to the right of
the logit measures.

Table 4. Comparison of mean marker measures across gender.

Gender Ease of Use in the OSM Environment Acceptance of OSM

Female (N = 962) +1.49 (4.70) −.01 (3.62)
Male (N = 743) +1.98 (4.95) +.44 (3.90)
t-test results t = −5.966, df = 1727, p = .000 t = −6.648, df = 1725, p = .000

Note: Measures are in logits, with corresponding Fair Averages provided in parentheses to the right of
the logit measures.
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Discussion and conclusion

The purpose of the present study has been to investigate the effects of the three key
demographic factors (i.e. language of marking, gender and age) on markers’ per-
ceived ease of use in the OSM environment and acceptance of OSM in order to pro-
vide a detailed picture about markers’ reactions to OSM.

The psychometric properties of two scales, namely the Ease of Use in the OSM
Environment and Acceptance of OSM scales, were first checked via various statistics
including: category functioning, Rasch person reliability, variance explained by mea-
sures and item fit statistics. The results showed that these two scales were psycho-
metrically robust for use with the current sample and, therefore, gave credence to
subsequent analysis.

On the whole, markers show a high level of perceived ease of use. In general,
markers were satisfied with all aspects in the OSM environment. Markers reported
a generally upbeat experience of OSM. Their overall acceptance of OSM was posi-
tive. These findings are in line with previous studies (e.g. Coniam & Yeung, 2010;
Yan & Coniam, 2013).

Concerning the effect of the language of marking, results indicated that there
was no significant difference between markers marking only in English and markers
marking only in Chinese with respect to their perceived ease of use and acceptance
of OSM (putting aside for the moment markers who marked in both languages).
This finding is somewhat different from previous studies on a similar topic. Yan and
Coniam (2013) found that markers marking in English had a significantly higher
level of perceived ease of use and a higher level of acceptance of OSM than markers
marking in Chinese. Possibly, the effect may be due to sample size: the number of
teacher markers in the Yan and Coniam (2013) study was small with only very few
teacher markers marking in English. The current sample is much larger, being more
representative of the much broader gamut of subject areas.

As mentioned, markers who elected to mark in both English and Chinese (it will
be recalled that markers indicated their preference for language of marking [English,
Chinese, or both]) had significantly higher levels of perceived ease of use and higher
acceptance than markers who only marked in English or only in Chinese. Given that
there are different characteristics, such as eye-movement, involved in reading
on-screen in Chinese or English (e.g. Tsai & McConkie, 2003; Yen et al., 2011),
marking in both languages is apparently a more demanding task than marking in a
single language. Since markers’ perceptions of OSM task difficulty do not present a
clear case as to why markers marking in both English and Chinese had higher levels

Table 5. Comparison of mean marker measures across age.

Ease of Use in the OSM Environment Acceptance of OSM

<26 (N = 16) +1.30 (4.60) −.04 (3.60)
26–30 (N = 250) +1.68 (4.80) +.01 (3.63)
31–40 (N = 724) +1.72 (4.82) +.19 (3.75)
41–50 (N = 538) +1.66 (4.79) +.17 (3.73)
51–55 (N = 130) +1.84 (4.88) +.44 (3.90)
>55 (N = 43) +1.61 (4.76) +.61 (4.01)
ANOVA results F(5, 1719) = .473, p = .797 F(5, 1717) = 2.500, p = .029

Note: Measures are in logits, with corresponding Fair Averages provided in parentheses to the right of
the logit measures.
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of perceived ease of use and higher acceptance, explanations need to be sought
elsewhere – possibly in the personal characteristics of markers who chose to mark in
both languages. One possible explanation, then, is that markers marking in both
English and Chinese may be more flexible and willing to take on a challenge. Such
greater flexibility may embrace acceptance of innovations such as OSM – echoed in
a post hoc interview with a key HKEAA member of staff, who noted that markers
who marked in both languages tended to be both very experienced teachers as well
as very experienced and reliable markers. Consequently, she suggested that such
markers were possibly more willing to rise to a challenge. Suto, Nádas, and Bell
(2011) found that a marker’s highest education is a significant predictor of marking
quality. Whether there are meaningful correlations between markers’ academic back-
ground, bilingual proficiency, marking quality and attitude towards OSM is, there-
fore, a worthwhile topic for future research. One possible implication – assuming
that such markers can be identified – is that the HKEAA might wish to consider
whether quasi-bilingual markers might be used wherever the opportunity arises.

Previous studies on the effect of gender on use of computers and new technology
adaptation generated conflicting results. Some studies (e.g. Broos, 2005; Sieverding &
Koch, 2009; Suri, 2003; Zarrett & Malanchuk, 2005) reported that males tend to
develop more positive attitudes towards – and higher levels of confidence in – the use
of new or advanced technology than females. In contrast, a number of studies (Ahmad
et al., 2010; Sam et al., 2005; Teo, 2010) reported non-significant gender differences
in terms of interest in adopting technology, attitude towards technology and the skills
in the use of technology. Conceptualising OSM as an innovative, computer-based
technology, the findings of the current study therefore align themselves with the for-
mer group of studies, with results showing that gender had a significant impact on
markers’ responses to these two scales. Males demonstrated a higher level of per-
ceived ease of use and acceptance of OSM than did females. This finding is consistent
with the results reported by Liu and Huang (2008) where male readers demonstrated a
higher level of satisfaction with online reading than females. One possible explana-
tion, as argued by Liu and Huang (2008), is that female readers tend to annotate more
often when marking than male readers – obviously this preference cannot be
accommodated in the current OSM environment. Another important contributor to this
finding is probably the more positive attitude towards and higher level of confidence
regarding the use of new technology by males, as reported by previous studies. Given
that markers participating in the current study were serving teachers, the gender distri-
bution across different subject areas might also contribute to the gender difference in
terms of perceived ease of use and acceptance of OSM. In Hong Kong, the majority
of teachers, and markers, in technology-related subjects (e.g. ICT, physics) are males
who usually have higher levels of efficacy and more positive attitudes towards tech-
nology due to their greater exposure to new technology, educational background and
the nature of their work.

Contrary to what has been reported in previous studies – that no significant dif-
ference exists among various age groups in terms of attitudes towards computer or
technology adoption (e.g. Kennedy et al., 2008; Teo, 2008) or, if there were signifi-
cant differences, younger groups were more positive in accepting new technology
(e.g. Ahmad et al., 2010; Venkatesh et al., 2003) – the present study has revealed
that, although age was not a significant factor influencing perceived ease of use in
the OSM environment, it did impact upon markers’ acceptance of OSM. Older
markers tended to have higher levels of acceptance than younger markers. However,
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a further examination of markers’ responses to each item in the Acceptance of OSM
scale revealed that the main effect of age was only significant (p < .01) for item A2
(How much pressure did you feel, knowing that your marking performance was
being constantly monitored?). Older markers appeared to feel less pressure than their
younger peers. In other words, the major source of difference in terms of acceptance
of OSM came from markers’ attitude towards being monitored during marking. It
would appear that older markers, who will, in the main, be more experienced teach-
ers and/or markers, have higher levels of tolerance for pressure during marking. The
HKEAA might therefore profitably explore measures which may help lessen the
pressure on (especially younger) markers, in particular with regard to monitoring
techniques and feedback.

The current study has its limitations, however. The study primarily relied on
quantitative survey data, except for the post hoc interview with a key HKEAA mem-
ber of staff. This limited further investigation into the reasons underlying markers’
responses. Without triangulating the in-depth qualitative data, a full interpretation
and explanation of the survey results remains speculative. Future studies might seek
evidence from other sources, such as markers’ reflections, to re-examine or justify
the findings of the study. Furthermore, the current study only focused on the effects
of three demographic variables on markers’ perceived ease of use and acceptance of
OSM. Given that all papers in all major subject areas in public examinations have
now been marked on-screen in Hong Kong from 2012 onwards, a potential area for
future research could be the effect of different subject areas on markers’ attitude
towards OSM. Certain subject area-related issues – such as predominant question
type (extended response questions or short answer questions) – as well as the inter-
actions between the demographic variables and subject-related issues are worthwhile
topics for investigation.

To conclude, the majority of markers clearly demonstrated quite a high level of
perceived ease of use and were generally satisfied with all aspects of the OSM envi-
ronment. Overall acceptance of OSM was therefore quite positive. Markers who
chose to mark in both English and Chinese had significantly higher levels of per-
ceived ease of use and higher acceptance than markers who only marked in English
or only in Chinese. Male markers demonstrated a higher level of perceived ease of
use and acceptance of OSM than did females. While age showed a significant
impact upon markers’ acceptance of OSM (favouring older markers), age was not a
significant factor influencing perceived ease of use in the OSM environment. These
findings have important implications for the improvement of the OSM system in
Hong Kong by providing a comprehensive picture of marker reactions to OSM and
the impact of demographic variables. As mentioned previously, the key demographic
variables effectively underpin the bigger picture of subject areas as a whole.
Research currently in train – to be subsequently reported on – involves examining
the subject area as a variable, with a view to gauging how markers of different
subjects perceive OSM issues.
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Notes
1. The HKDSE is taken by students at the end of six years of secondary education (Year

12); the first HKDSE was held in 2012. The HKALE was taken by students at the end
of two-year sixth-form courses (Year 13); the last HKALE was held in 2013.

2. As from 2013, all HKDSE subjects are marked on-screen, with the exception of
Literature in English Paper 2 where the marker has to make a marking decision after
considering the coverage of the optional questions selected by the candidate.
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Appendix 1. Onscreen marking questionnaire

Please enter your marker number and responses on the attached computer sheet. Fill in the
ovals, or enter detail as appropriate.
Marker number: ……………

Scale One: Ease of Use in the OSM Environment scale

E1. How comfortable was the marking area in the
assessment centre (general ambience, space, lighting,
air-con, etc.)?

very comfortable 1 2 3 4 5 6
very uncomfortable

E2. How would you rate your computer proficiency? very proficient 1 2 3 4 5 6 not
proficient at all

E3. Was the desktop at the right height for you? exactly right 1 2 3 4 5 6 very
bad indeed

E4. How was screen resolution? very good 1 2 3 4 5 6 very poor
E5. How comfortable were you reading off the screen? very comfortable 1 2 3 4 5 6 not

comfortable at all
E6. How easily could you enlarge the screen image? very easily 1 2 3 4 5 6 with

much difficulty
E7. How easily could you scroll the screen image? very easily 1 2 3 4 5 6 with

much difficulty

Scale Two: Acceptance of OSM scale

A1. How tired did your eyes get marking on screen? not tired at all 1 2 3 4 5 6
very tired

A2. How much pressure did you feel, knowing that your
marking performance was being constantly monitored?

no pressure at all 1 2 3 4 5 6 a
lot of pressure

A3. How helpful did you find the support and feedback
from the OSM system?

very helpful 1 2 3 4 5 6 not
helpful at all

A4. Overall, how would you rate your onscreen marking
experience?

very good 1 2 3 4 5 6 very
bad

A5. How do you now feel about the move from paper-
based to onscreen marking?

a good move 1 2 3 4 5 6 a
bad move

A6. Would you prefer to mark on screen or on paper? on screen 1 2 3 4 5 6 on paper
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