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1. Introduction

The last few years of the Covid pandem-
ic have brought the integration of information and
communication technology (ICT) in educational
settings into sharp focus. The Covid crisis and the
resulting school closures in 2020 demonstrated
how unprepared many instructors were for distance
learning and the use of the digital tools required. In
this context, the National Education Report Austria
(2021) outlines that this problem was not entirely
due to an absence of digital devices or inadequate
infrastructure, even though such external barriers
evidently played a role in some school areas. In fact,
the report states that many teachers were found to
lack the appropriate skills to efficiently move their
teaching to online formats, although the Ministry of
Education as well as local school authorities had
made heavy investments in the provision of digital
devices and school infrastructure prior to the out-
break of the crisis.

Such an apparent shortcoming of an edu-
cational system is not only problematic in times of
crises such as school closures, but has to be dis-
cussed on a larger scale. In this context, Becirovi¢
(2023) emphasizes the need for digital pedagogy,
for “digitally competent teachers who are able to
impart digital skills and abilities to their students”
(p. 40). This seems of particular relevance in a time
of rapid technological advancement, when educa-
tional systems must assume their responsibility and
prepare young people for the requirements of the
new labour market (Bec¢irovi¢, 2023). Accordingly,
in Austria, as elsewhere, the importance to assess
teachers’ ability to integrate the use of technology
in the classroom and by doing so implicitly trans-
ferring their skills and knowledge to their students,
has received renewed attention.

On the one hand, the offer of teacher train-
ing courses focusing on the use of ICT across all
subject matters has been extended. On the other
hand, attempts have been made to introduce per-
ception-based measures in the form of self-as-
sessment tools, which allow teachers to rate their
computer knowledge and skills while at the same
time accessing a wealth of training opportunities for
systematic competence building (Brandhofer et al,,
2020). In theory, when it comes to ICT in the class-
room, one may thus argue that Austrian teachers
should be among the best prepared in Europe. In
practice, however, there is anecdotal evidence pro-
vided by students and parents that ICT integration
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still varies greatly among schools and can by no
means be described as standardized.

Acknowledging the fact that providing
teachers with the right ICT infrastructure and train-
ing is evidently not sufficient, the National Educa-
tion Report Austria (2021) admits that a nationwide
digitalization strategy in education can only be
successful if teachers are persuaded of the sig-
nificance of digital media, want to use them, and
are motivated to promote digital skills. Actually, the
role of teachers playing a crucial role in the sus-
tainable implementation of technological innova-
tions in schools - regardless of the external circum-
stances - has already been identified by Euler et al.
(2006) and has been further explored in a number
of studies. For instance, Ertmer et al. (2012) identify
two types of barriers that can impact teachers’ use
of technology. On the one hand, first-order barriers
refer to external factors such as inadequate infra-
structure, lack of training, or insufficient support.
On the other hand, second-order barriers are in-
ternal to the teachers themselves and involve their
confidence in using technology, their beliefs about
teaching and learning, and their perceptions of
technology’s value. These internal barriers are con-
sidered to play an even more crucial role than ex-
ternal barriers, making the use of ICT rather a per-
sonal choice largely unaffected by the presence or
absence of external resources or obstacles (Ertmer
et al, 2012; Mcgrail, 2005; Mendieta, 2012; William
Sugar et al, 2004).

Consequently, the challenge, it appears, is
to identify which personal factors act and interact
to influence a teacher’s individual level of willing-
ness to adopt technology in the classroom. This
question is of particular relevance in an Austrian
context, where external barriers to the use of digital
media in the classroom seem to have been largely
eliminated. To shed some light on this question, the
current paper thus attempts to closer investigate
three potentially relevant internal factors, that is
computer self-efficacy, computer anxiety, and per-
ceived enjoyment, in order to gain a better insight
into teachers’ attitudes towards and acceptance of
ICT. As independent variables gender and age are
used, as these are considered to have a substan-
tial influence on the individual’'s technological re-
sponses in many ICT studies. To be more precise,
gender has been argued to have an effect on the
development of ICT beliefs due to gendered social-
ization processes (Barker & Aspray, 2006; Fisher &
Margolis, 2003; Volman et al, 2005). Furthermore,
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age is an interesting factor to investigate, as there
still is a widespread persistent prejudice against
older teachers, who are believed to implement ICT
less effectively than their male counterparts, while
at the same time there is empirical evidence that
self-efficacy increases with age (Bandura, 2006).

2. Literature review

In Austria, the impact of internal or personal
factors on ICT usage in educational settings was the
subject of a mixed-method study by Gabriel (2011),
which focused on the personalities of instructors.
The study evaluated the extent to which teachers
at secondary commercial colleges in Burgenland,
Austria, utilize learning management systems and
discovered a significant relationship between the
frequency of utilization and the personality trait of
‘conscientiousness’: teachers with greater levels
of conscientiousness utilized the platform more
frequently. There were no significant differences
based on gender in terms of usage intensity. Simi-
larly, the age of the participating instructors had no
significant effect on usage intensity. However, Ga-
briel discovered that usage intensity increased with
age among female instructors. In further support of
the importance of the teacher as a relevant factor,
Groéstenberger (2020) found that even the use of
online practice materials by secondary school stu-
dents varies according to their respective school or
teacher. Students taught by female teachers were
found to practice significantly more online than stu-
dents taught by male teachers, while the teachers’
teaching experience emerged as not having an ef-
fect on the students’ practice behavior. Both studies
establish the teacher as a decisive factor in digitally
supported learning environments and support the
claim that “teachers are influenced by a wide range
of contextual and personal factors that affect their
perception of technology and, consequently, the
learning opportunities they provide their students”
(Mendieta, 2012, p. 177).

On a more global scale, researchers in the
field of ICT have been attempting to identify factors
that influence people’s acceptance and effective
use of information technologies. Most prominent-
ly, Davis et al. (1989) devised the Technology Ac-
ceptance Model (TAM) to explain users’ behavioral
intentions towards adopting a technological inno-
vation. Within this model, internal and external fac-
tors that can potentially influence the individual’s
technology adoption are considered, among them
computer self-efficacy, computer anxiety, and per-
ceived enjoyment. These three constructs are gen-
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erally considered critical factors in determining an
individual's ability to face the challenges and to
take advantage of the opportunities of an increas-
ingly digital world. They draw heavily on Bandura'’s
(1986) social cognitive theory, which emphasizes
the importance of self-beliefs in influencing human
behavior. To be more precise, computer self-effica-
cy is defined as the “degree to which an individual
believes that he or she has the ability to perform
a specific task/job using the computer”, computer
anxiety refers to the degree of “an individual's ap-
prehension, or even fear, when she/he is faced with
the possibility of using computers”, while perceived
enjoyment is considered to measure the extent to
which “the activity of using a specific system is per-
ceived to be enjoyable in its own right, aside from
any performance consequences resulting from
system use” (Venkatesh & Bala, 2008, p. 7).

To start with, computer self-efficacy is part
of the general construct of self-efficacy (Bandu-
ra, 1977) and must be examined with regard to a
specific tool or device in a specific context (He &
Freeman, 2010). As can be expected, higher levels
of computer self-efficacy lead to higher levels of
computer use across a number of educational dis-
ciplines across different countries (Aktag & Tuzc-
uoglu, 2016; Awofala et al,, 2017; Compeau & Higgins,
1995; Teo, 2008). In their study with North American
undergraduate business students, He and Freeman
(2010) examined computer self-efficacy in relation
to gender and age. Based on the assumption that
“computing has developed a masculine image on
par with traditionally masculinized subjects such as
mathematics, physics and engineering” (p. 230),
they expected their male participants to have high-
er levels of computer-self-efficacy. However, this
hypothesis was refuted. However, age emerged
as an important antecedent of computer-self-ef-
ficacy, which is in line with general self-efficacy in-
creasing with age or rather experience (Bandura,
2006). Moreover, He and Freeman (2010) examined
the potential predictors of computer self-efficacy
and found computer anxiety to be one of them.

Computer anxiety is based on the larger
eneral concept of anxiety, which Arnold and Brown
?1999) regard as “quite possibly the most pervasive
affective factor that impedes the learning process”
(p. 8) and as such also plays a significant role in
the educational usage of computers (Chua et al,,
1999). Its apparent counterpart, that is perceived
enjoyment, constitutes the third variable under in-
vestigation in the current study. It was first includ-
ed into the measurement of ICT acceptance in the
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Unified Theory of Acceptance and Use of Technol-
ogy (Venkatesh et al., 2003) and refers to the con-
struct of hedonic motivation, that is fun or pleasure
resulting from using a technology. In general, anx-
iety as a negative emotion is associated with wor-
ry, concern and nervousness, often linked to low
self-esteem, risk aversion, and inhibition and can
be experienced by degree (Brown, 2007). Moreover,
computer anxiety is a ‘trait’ rather than a ‘state’
anxiety (Oxford, 1999), inherent to a specific situa-
tion involving computers (or other digital devices)
and can thus be changed and influenced. Simsek
(2011) examined the relationship between computer
anxiety and computer self-efficacy among Turkish
elementary and secondary teachers and students.
He established a significant, moderate, negative
correlation between computer self-efficacy and
computer anxiety and found male participants to
display lower levels of computer anxiety and high-
er levels of computer self-efficacy in comparison to
their female counterparts. As for significant differ-
ences in male and female computer anxiety levels,
there is global evidence that females generally ex-
perience higher levels (Awofala et al., 2020; Mcilroy
et al, 2001; Moradi Rekabdarkolaei & Amuei, 2008;
Sultan & Kanwal, 2017).

3. Methodology

The present study investigates the relation-
ship between computer self-efficacy (CSE), com-
puter anxiety (CANX) and perceived enjoyment
(ENJ) among Austrian secondary teachers in the
context of using learning management systems.
Furthermore, the influence of gender and age on
CSE, CANX and ENJ are examined. The following hy-
potheses are tested:

Hypothesis 1: There is a correlation between
computer self-efficacy, computer anxiety
and perceived enjoyment in the context of
using learning management systems.

Hypothesis 2: Gender and age do not sig-
nificantly interact in the effect on the teach-
ers’ computer self-efficacy, computer anxi-
ety and perceived enjoyment in the context
of using learning management systems.

Hypothesis 3: There is a significant effect of
gender on the teachers’ computer self-ef-
ficacy, computer anxiety and perceived
enjoyment in the context of using learning
management systems.
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Hypothesis 4: There is a significant effect of
age on the teachers’ computer self-effica-
cy, computer anxiety and perceived enjoy-
ment in the context of using learning man-
agement systems.

3.1 Instruments

For the survey, the questionnaire is divided
intotwo sections:itemsfrom Venkatesh &Bala (2008)
TAM3anddemographicdata.The TAM questionnaire
consists of 17 variables with 73 items. For the current
paper, CSE, CANX and ENJ are taken into account.
For all items of the independent variables a 7-Point-
Likert-Scale with the following format was used:

1. strongly disagree

2. moderately disagree

3. somewhat disagree

4. neutral (neither disagree nor agree)
5. somewhat agree

6. moderately agree

7. strongly agree

The demographic information includes the
participants’ gender, year of birth, years of teaching
experience, academic field, level of education (i.e.
bachelor’'s, master's, PhD, or other), type of teach-
er training institution, and location and school type.

3.2 Participants

The online survey was completed by 383
participants (male: N = 153; female: N = 228; other:
N = 2). Because the third group (other) is so small,
only the groupings for men and women are taken
into account in further calculations, where gen-
der is concerned. The participants were grouped
in three groups according to their age in 202l
age group 1 (up to 35 years), age group 2 (36 to
50 years) and age group 3 (older than 51 years).
Teachers under the age of 35 make up the small-
est age group (N = 48, 12.6%), followed by those
between the ages of 36 and 50 (N = 138, 36.2%).
More than half of the participants (N = 195, 51.2%)
are over the age of 5l. According to current sta-
tistics, the distribution of age in the study essen-
tially corresponds with the overall age structure of
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Austrian teachers (age up to 34: 24.1%, 35-49: 34.1%
and 50: 41.7%) (Lehrpersonen in Osterreich, 2023).

3.3 Procedure

The Open Source program LimeSurvey was
used to collect the data through an online sur-
vey between December 2020 and February 2021.
The questionnaire was issued to 6,385 second-
ary school teachers with active accounts on the
PH-Online-Platform (www.ph-online.ac.at/ph-
bgld), where teachers have to register for in-service
training courses. The sample size should be at least
3683 when taking into account a level of 99% con-
fidence, a margin of error of 0.02, and a population
of roughly 32,000 teachers (z = 258, p =5, e =.02,
N = 32,000). The sample size should be at least 381
when taking into account a confidence interval of
95%, a margin of error of 0.05, and a population of
roughly 32,000 teachers (z = 1.96, p=5, e =.05, N =
32,000).

3.4 Data analysis

A structural model that satisfies the sug-
gested cut-off criteria for the chosen fit indices was
found after a confirmatory factor analysis was used
to verify the measurement model. The data was ex-
amined and descriptive statistics, standard devi-
ation, means, analysis of variance (MANOVA) and
correlations were calculated. AMOS 27 was used to
calculate the variables CSE, CANX and ENJ. With the
use of SPSS 27, all further calculations were done
based on these variables.

In order to investigate whether gender and
age significantly interact in the effect on CSE, CANX
and ENJ a factorial MANOVA was performed. To be
more precise, a two-way MANOVA was conducted
to determine the influence of the two independent
variables gender and age on the teachers’ scores
on a linear combination of these dependent vari-
ables and on each of them separately.

4.Results

To start with descriptive data on CSE, teach-
ers under 35 (M = 5.55, SD = .88) have higher mean
values than their colleagues between 36 and 50 (M
= 4.83, SD = 1.26) and score higher than teachers
older than 51 (M = 4.89, SD = 129). As for gender,
the male participants (M = 4.93, SD = 1.30) display
slightly higher CSE levels than their female counter-
parts (M = 4.86, SD = 1.28). Notably, in the group of
teachers older than 5], there is almost no difference
in CSE scores between female (M = 4.74, SD = 1.34)
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and male (M = 4.78, SD = 1.45) participants. In con-
trast, among middle-aged teachers (f: M = 4.68, SD
=1.25; m: M = 5.05, SD =1.26), the difference between
male and female CSE levels is more prominent.
Most interestingly, the pattern is reversed when it
comes to the youngest group of teachers: in this
age group women (M = 5.63, SD = .77) rate their CSE
higher than men (M = 5.34, SD = 1.12.).

Second, the mean values for CANX increas-
es as teachers get older (age group 1: M = 3.18, SD
= .48; age group 2: M = 3.36, SD =.72; age group 3:
M = 3.4, SD =.68). That is to say, younger teachers
are less fearful of using computers than older ones.
As for gender, female teachers (M = 3.44, SD = .74)
across all age groups experience higher CANX lev-
els than their male counterparts (M = 3.25, SD = .56):
age group 1 (f M = 3.23,SD = .52; m: M = 3.05, SD =
.31), age group 2 (f: M = 3.52, SD = .85; m: M = 3.12, SD
=.37), age group 3 (f: M = 3.45,SD =.70; m: M = 3.36,
SD = .66). Accordingly, the most anxious teacher (M
= 3.52, SD = 0.85) is female and between 36 and 50
years of age; the least anxious person (M = 3.05, SD
= 0.31) is male and under 35 years of age.

Third, ENJ varies with age: the mean values
foryoungerinstructors (M = 5.68, SD = 1.06) are high-
er than those for age group 3 (M = 5.39, SD=1.40),
followed by age group 2 (M = 5.29, SD = 1.44). Nota-
bly, female teachers in the youngest (M=5.79,SD =
.97) and oldest group (M = 5.52, SD =1.28) enjoy us-
ing the LMS more than male teachers (group 1: M =
5.39, SD = 1.28; group 3: M = 5.21, SD = 1.54). By com-
parison, in age group 2, male teachers (M = 5.46, SD
=1.38) score higher on ENJ than female teachers (M
=518, SD =1.48).

To examine the first research question, a
Pearson correlation coefficient was computed to
assess the relationship between CSE, CANX and
ENJ. CANX and ENJ were found to have a statistically
significant moderate relationship (r = -.45, p < .001).
The same is true for CANX and CSE (r = -.39, p < .001)
as well as CSE and ENJ (r = .50, p < .001). (Table 1)
Hypothesis 1 can thus be confirmed.

As concerns the second hypothesis, there
is no statistically significant interaction effect be-
tween gender and age on a linear combination of
CSE, CANX and ENJ: F (6, 746) = 111, p = .35; Wilk's
A = 0.98. Similarly, when considering the variables
separately, gender and age do not interact on CSE
[(F(2,375) =124, p = .29)], CANX [(F(2,375) = 2.08,p
= 13)] or ENJ [(F(2,375) = 213, p = .12)]. The second
hypothesis can be confirmed.
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Table 1.
Correlations between CSE, CANX and ENJ

N M SD CSE  CANX ENJ
CSE 381 4.89 1.29 -
CANX 381 3.36 .68 -.39” -
ENJ 381 5.39 1.38 50" -.45” -

**_Correlation is significant at the 0.01 level (2-tailed).

To examine the question whether CSE, CANX
and ENJ vary significantly with gender in the con-
text of using learning management systems (hy-
pothesis 3) a MANOVA was calculated. There was
a statistically significant difference in gender on
the combination of all three variables: F (3, 373) =
3.56, p = .01; Wilk's n = 0.97, partial n? = .03. To be
more precise, the results demonstrate that the ef-
fect of gender is significant on CANX [F(1, 375) =
6.13, p = .01] with a low effect size (n2=.02). For CSE
[F(1,375) = .05, p = .83] and ENJ [F(1,375) = .63,p =
.43] no significant effects based on gender could
be found (Table 2).

Table 2.
The effect of gender and age on CSE, CANX, ENJ

F(1,375) p n?
CSE .05 .83 .00
CANX 6.13 .01 .02
Gender
ENJ .63 43 .00
CSE 5.21 .01 .03
Age CANX 2.69 .07 .01
ENJ .57 57 .00

To test if there is a significant effect of age
on the teachers’ CSE, CANX and ENJ in the context
of using learning management systems (hypothe-
sis 4) a MANOVA was conducted. There is a statisti-
cally significant difference in age on the combined
variable (CSE, CANX and ENJ) F (6, 746) = 2.36,p =
.03; Wilk’'s n = 0.96, partial n? = .02. It also revealed
that there is a statistically significant difference in
CSE based on age: F(2,375) = 5.21, p < .01 (Table 2). A
Bonferroni test for multiple comparisons found that
the mean value of CSE was significantly different
between teachers in age group 1 and age group 2
(p = .002, 95% C.I. = .21,1.23) and between teachers
in age group 1 and age group 3 (p < .001, 95% C.I. =
31,1.29). As for CANX and ENJ, no statistically signif-
icant differences could be found (Table 3).

Available Online on
f /

Table 3.
Bonferroni Test for multiple comparisons
Mean 95% C..
Age Group Difference SE P Lower  Upper
(-9) Bound Bound
2 72 21 .002 21 123
1
3 79" 20  <.001 .30 1.28
1 -72' 21 002  -123 -.21
CSE 2
3 .07 J4 1000 -27 A
2 1 -79° 20  <.001 ~-128 -.30
2 -.07 14 1000 -4l 27

*. The mean difference is significant at the .05 level.
5. Discussion

The present study establishes a correlation
between computer self-efficacy, computer anxi-
ety and perceived enjoyment, thereby confirming
previous research results (Davis et al, 1989; He &
Freeman, 2010; Simsek, 2011; Venkatesh et al,, 2003).
Moreover, in line with previous studies (Awofala et
al, 2020; Mcilroy et al.,, 2001; Moradi Rekabdarko-
laei & Amuei, 2008; Simsek, 2011; Sultan & Kanwal,
2017), female participants of all age groups score
significantly higher on the computer anxiety scale
than their male counterparts. This finding, howev-
er, cannot be related to significantly lower female
computer self-efficacy levels. As in He and Free-
man’s study (2010), there are no significant differ-
ences between the male and the female comput-
er self-efficacy scores. In fact, the group that rated
their computer self-efficacy highest are actually
women under 35 (M = 5.63, SD = 0.25). This is in it-
self an interesting outcome, as this group of partici-
pants seems to believe more strongly in their ability
to use computers efficiently than their male coun-
terparts, even though the latter display lower com-
puter anxiety levels. One may thus argue that in this
particular age group, i.e, teachers under the age of
35, computer anxiety is not a predictor of computer
self-efficacy, which contradicts He and Freeman'’s
(2010) findings. Further research is required to in-
vestigate this age group more closely to identify the
factors that lead to the participants’ perceptions of
their ICT knowledge.

As for age differences, computer self-effi-
cacy emerges to be influenced by age. That is to
say, the older the teachers, the lower their com-
puter self-efficacy. Indeed, such findings are in line
with common age bias in the area of ICT usage and
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bring to mind outdated notions of “digital natives”,
i.e. younger people that have grown up with digital
devices and thus show more skills, competence and
confidence in their usage, and “digital immigrants”,
in this case the older generation of teachers that
grew up without being surrounded by technology
and )thus supposedly has to adapt to it (Prensky,
2001).

What is more, the results of this study show
that self-efficacy does not necessarily increase
with experience or age (Bandura, 2006). This claim
may not hold true in the specific context of educa-
tional technology use and might be explained with
the fast-moving world of ICT, in which experience
that you earn might be obsolete and no longer ap-
plicable in a very short time. In this context, teacher
training institutions might want to rethink the deliv-
ery of their training programmes in order for teach-
ers not to lag behind technological innovations.
Furthermore, considering the fact that teacher
training might have an effect on computer self-ef-
ficacy, one might want to explore this point further
and investigate whether the computer self-efficacy
differences might be due to the change in teach-
er training opportunities as well as infrastructure
improvements that have been under way in the
last decade. Further research is needed to explore
whether such factors might account for the appar-
ent computer self-efficacy age gap.

6. Conclusion

Above all, there are evidently many factors
that might influence the individual teacher’s beliefs
in their ICT competence and skills as well as their
attitude towards technology. The present study has
tried to consider two of them, i.e. gender and age,
and its results must accordingly be put into per-
spective. Admittedly, the results could be biased
by the fact that the survey was conducted during
school lockdowns, which might have influenced the
participants’ responses. Moreover, the fact that the
survey was carried out online might have been an
additional obstacle for teachers with higher com-
puter anxiety who might thus not have participated.

Notwithstanding, the study shows that an
examination of self-beliefs might support teacher
training institutions to tailor ICT training courses to
their specific target groups. One may argue that
investments in such diagnostic procedures might
be more successful than mere investments in ICT
infrastructure or training courses that do not con-
sider individual differences. In this context, comput-

Available Online, on

er self-efficacy, in particular, seems a variable that
should be given more attention in further research.
To gainamore holistic picture, it might be worth con-
sidering more factors than can potentially influence
this construct, such as the teacher training institu-
tion and the respective extent of curricular ICT inte-
gration, the ICT school policy, the school’s staff de-
velopment policy or the teachers’ work experience.
Above all, the rapid technological development re-
quires innovative training formats, for example peer
groups, professional learning groups or networks
across different age groups, that can quickly and
continuously help teachers to keep up with new
technological challenges. Such measures might
enhance the quality and efficiency of pre-service
and in-service teacher training and turn teachers
into life-long learning role-models for their students.
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