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Teachers’ Professional Information 
and Communications Technology 
Responsibility: Further Development 
of a Scale to Measure the ICT Ethos 
of Teachers

Horst Biedermann and Arvid Nagel

 Introduction

Since about the turn of the millennium children and teenagers are increasingly 
growing up in a world where the use of information and communications technol-
ogy (ICT) is part of daily life – a circumstance that led Prensky (2001) to speak of 
the so-called Digital Natives. Thereby they often acquire an extensive know-how 
i.e. practical knowledge with regard to the use of these kinds of new technologies, 
despite their youth. This leads to them often having superior skills with regard to the 
application of ICT compared to their teachers (e.g. Feierabend et  al., 2016). 
However, what can’t be assumed is that superior knowledge, skills and a broader 
applicability go hand in hand with an increase in sensitivity with regard to the 
responsible use of new technologies. Some examples would be the use of third- 
party intellectual property, an intimate self-portrayal, or the verbal abuse and vilifi-
cation of outsiders up to and including to cyberbullying (e.g. Biedermann et  al., 
2018; Pieschl et al., 2013). Therefore, an immediate and necessary task of teachers 
is the promotion of responsible conduct regarding the ethical use of ICT among 
their students. This is not something which is the exclusive responsibility of infor-
matics and media education teachers;it needs to be carried out by all teachers.

Hereby we are dealing with a complex construct encompassing aspects like a 
professional and ethical ability to make judgments, convictions regarding the ICT 
ethos and a professional and ethical code of conduct of teachers. All of this can be 
paraphrased as the ICT ethos of teachers. The ethical responsibilities in the domain 
of ICT are not the same as for example in the domains of business or politics; they 
are probably less visible and less structured (cf. e.g. Beck, 2006; Nucci, 2001; Oser 
& Biedermann, 2018a, b; Veugelers, 2010). These special challenges in the domain 
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of ICT have compelled us to develop i.e. advance a measuring tool for this purpose. 
Specifically, we aim to enable an empirical measurement of ethical responsibility of 
teachers with regard to the ICT competencies of their students. The first step of this 
article is to present a further development of Çoklar’s (2012) ICT ethical leadership 
scale. Following this, the second step consists of an analysis of to what extent ICT 
responsibilities are adopted and implemented by teachers (in German-speaking 
Switzerland) – in short: which ICT ethos is expressed and implemented by teachers 
in their professional practice.

 Teacher Ethos and Responsibility in Dealing with ICT

The term ethos was originally used by Homer in the eigth century BCto reference 
the place and practices of animal habits (cf. Worman, 2002). Subsequently, the term 
ethos started being used in reference to humans, and it was Aristotle who in the 
fourth century BC started using the term in reference to the character (in the sense 
of virtue) and habits of humans exclusively (Smith, 2004). The habit refers to righ-
teous conduct and can therefore only be manifested through activities: “Men become 
builders by building houses, and harpists by playing the harp. Similarly, we become 
just by the practice of just actions, self-controlled by exercising self-control, and 
courageous by performing acts of courage” (NE, I, II, 1103a, 31–33 according to 
Smith, 2004). To develop ethos it is also necessary to repeatedly perform virtuous 
actions, and these actions should be oriented towards the right goal, which Aristotle 
described by using the term telos (cf. ibid.).

Aristotle’s characterization of ethos grounds discussions involving the term to 
this day. The necessary alignment of telos points towards the fact that ethos should 
be expressed especially when dealing with specific situational conflicts. Descriptions 
of ethos are therefore often mentioned in close relationship with a profession, e.g. 
the ethos of medicine, of law, of clerks and of teachers, who are the concern of this 
article (with focus on the domain of ICT as presented above).

At the turn of the twenty-first century, many authors dealt with the question of 
teacher ethos. Concepts like e.g. (a) a general stance (attitude) towards welfare 
(Campbell, 2003, 2014), (b) moral aspects of decision-making by teachers (Jackson 
et  al., 1993), (c) professional conduct during conflict-laden teaching situations 
(Forster-Heinzer, 2015), (d) reflection of social structures under the aspect of justice 
i.e. injustice (Gardner et  al., 2009), (e) the moral style (Fenstermacher, 2001; 
Fenstermacher et al., 2009), (f) the distinction between prevention, delegation, indi-
vidual decision-making, complete and incomplete discourse (Oser, 1998) or (g) the 
acceptance of responsibility towards hurtful conduct by students in a welfare sense 
(Noddings, 1992/2005, 2008) were developed and in part empirically tested. A 
common feature of all of these concepts is that they are based on the conduct i.e. the 
actions of teachers which enable the (academic) development of their students. 
According to Oser and Heinzer (2010; cf. also Oser, 2018) this always revolves 
around the «Sense of Necessity», by which the authors mean the necessity to 
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recognize professional support and to possibly prevent i.e. to counter in an engaged 
manner and thereby bring about positive change in situations of stagnation and 
especially of impairment and discrimination. In that sense teachers, who do not only 
concern themselves with the proper and suitable learning process, but who funda-
mentally have the best interest of each and every one of their students at heart, are 
attributed with a high professional ethos (cf. Campbell, 2013; Hanhimäki & Tirri, 
2009; Noddings, 2002; Oser & Biedermann, 2018a; Sanger & Osguthorpe, 2013; 
Tirri, 2012; Ziegler, 2016; Zutavern, 2001).

To take care of one’s students, in the sense of prevention and intervention with 
regard to reprehensible dealings with new technologies, is a special form of ethos. 
This is because in this case infringements are not obvious, a special kind of monitor-
ing of children and teenagers with regard to behavioral change is necessary, and 
because these forms of disclosure can’t be planned ahead for in an obvious manner. 
Teachers need to be able to (a) convey information regarding the positive and nega-
tive ways of dealing with ICT, (b) identify active and potential offenders as well as 
victims of misuse, (c) support victims and implement exercises in which students 
need to emphasize with the role of the victim, as well as to (d) convey values of 
protection of intimacy and integrity. Teachers need to feel responsible if their stu-
dents display reprehensible conduct whilst dealing with ICT. Çoklar (2012) explored 
the question of what constitutes these reprehensible activities i.e. what values should 
be conveyed by teachers regarding the use of ICT.  Leaning on the concepts of 
Mason (1986), he worked out under the term of «Ethical Educational Leadership» 
(e.g. Branson & Gross, 2014) these four dimensions as being of importance with 
regard to the «ICT Ethical Leadership»:

 (a) Intellectual property: Revolves around the question of use of materials and 
information on the internet, as well as the purchase of services which are for-
warded in one’s own name.

 (b) Privacy: Revolves around questions of security regarding personal data which 
gets saved in the digital environment.

 (c) Accessibility: Revolves around the question of necessary know-how regarding 
the use of technology in order to get access to information.

 (d) Accuracy: Revolves around the question of validity i.e. correctness of informa-
tion and its identification (cf. also Akbulut et al., 2008).

Referring to computer ethics as described by UNESCO (2002), Çoklar (2012) 
holds that the leadership role of the teacher necessitates that teachers guide all their 
students towards an ethical ICT behavior. Through a data-driven approach he arrived 
at the four dimensions of the «ICT Ethical Leadership»:

 1. Mentorial ICT ethical leadership which is based on helping and scaffolding stu-
dents (e.g “I can explain to the people in the environment where I live the dam-
ages caused by the use of unethical use of ICT”; 10 Items, α = .88);

 2. Visionary ICT ethical leadership including items of a kind of ideal that teachers 
should have (e.g. “I can make a list of ICT ethical rules that have to be obeyed.”; 
6 Items, α = .86);
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 3. Cultural ICT ethical leadership which is based on expectations parents and stu-
dents have towards a teacher in general (e.g. “I encourage rewarding of students 
who use information and communication technologies ethically in different 
ways”; 5 Items, α = .80); and

 4. Instructional ICT ethical leadership encompassing teaching competences with 
respect to ICT demands in classrooms (e.g. “I can direct my students to educa-
tional sources where they can learn ethical computer use”; 3 Items, α = .80).1

Through this inductively acquired and exploratory-factor, analytically hardened 
four-dimensional scale of the «ICT Ethical Leadership», the ethical guidance is not 
regarded as a matter of factual knowledge, but it is established on a different action- 
oriented plane of responsibility. This means that the aforementioned characteriza-
tion of ethos as an action links to Aristotle and therefore manages to be convincing. 
As a result, ethical leadership goes beyond personal ethical conduct, since it ulti-
mately includes the actions of students within a classroom setting for which the 
teacher holds responsibility.

 Setting Objectives and Formulating Questions

Through his work, Çoklar (2012) made an important step towards capturing the 
characteristics of ICT Ethical Leadership. However, some limitations do appear by 
taking a more critical look at his work. For example, through the application and use 
of ICT, teachers convey ethical values as well. These values can have three forms of 
responsibility: (a) taking responsibility for a product, (b) taking responsibility 
regarding the identity of another person and (c) taking responsibility regarding the 
actions of another person. While form a of responsibility is often the focus of the 
teacher, for forms b and c this is seldom the case (e.g. when students develop their 
own forms of subtle negative and immoral behavior, disguise bad behavior or refuse 
to take responsibility for their actions towards other students). With regard to the 
target group it can be stated that Çoklar’s (2012) operationalizations towards captur-
ing the ICT ethos are focused on college students in their senior year and not on 
practicing teachers.

Therefore, it is plain to see that up to the present point there remains a persistent 
lack of suitable instruments for the empirical-quantitative research of ethical respon-
sibility of teachers in the domain of ICT which focuses on the above mentioned 
forms b and c. By working on this gap in the research, the article at hand aims to 
present a further development of Çoklar’s (2012) instrument for capturing ICT 

1 The internal consistency of the ICTELS scale (Information and Communication Technologies 
Ethical Leadership Scale), which consists of 24 items in total, lies at a Cronach’s alpha of .93. The 
study group that was formed for the construct validity of the scale consists of 305 pre-service 
teachers in the computer teaching departments in 9 different universities in Turkey in the 2008–2009 
academic year. 60.7% of the students were male (185) and 39.3% were female (120).
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ethos, whereby the focus is set on the economical use of the instrument and on prac-
ticing teachers. Specifically, as a first step, the reliability and the factor structure of 
the developed instrument are tested. Building on this, the following three questions 
are pursued:

 1. (How) can ICT responsibility of teachers be empirically measured?
 2. How strongly developed are ICT responsibilities of teachers in Switzerland?
 3. Can these ICT responsibilities be explained by some individual (select few) attri-

butes as well as by aspects of the school and lesson?

 Data Acquisition and Sampling

Within the context of ICILS 2013 (International Computer and Information Literacy 
Study) of the IEA (International Association for the Evaluation of Educational 
Achievement) it was possible to conduct a written survey of teachers, school admin-
istrators and ICT personnel alongside the testing and surveying of eighth grade 
students (in Switzerland 3225 students from 98 schools). The teachers were sur-
veyed about their education and training in the domain of ICT, about the deploy-
ment of ICT in their lessons, as well as about their attitudes and expectations towards 
ICT in school. In Switzerland it was also possible to apply a national module 
through which questions about the ethical responsibility of teachers in the domain 
of information and communications technology could be asked. The data acquisi-
tion of the international survey and of the national module was conducted through a 
questionnaire, whereby the dimensions regarding the ethical responsibility in the 
domain of ICT were recorded through a standardized Likert-scale (cf. Table 13.2 
about operationalization). In total 910 seventh, eighth and ninth grade teachers took 
part in the ICILS 2013; some of them did not fill out the added national module 
completely. In the case of missing answers, the subjects were excluded from the 
statistical analysis. This was done in order to make use of only complete datasets for 
the modeling and description of the construct. The average age of all participants 
was 43.7 years and 53% of them were women. Table 13.1 contains the characteris-
tics of the sampled teachers from Switzerland.

Table 13.1 Characteristics of the teachers from Switzerland

Number
% 
women

% public 
school

% more than 2 years 
of experience Age

Total 910 53% 99% 87% 43.7
German-speaking Switzerland 474 49% 98% 87% 44.6
French-speaking Switzerland 237 51% 99% 85% 41.6
Italian-speaking Switzerland 199 64% 100% 88% 43.9
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 Empirical Findings

 ICT Ethos of Teachers: Factor Structure and Scale Analysis

Exploratory Factor Analysis The scale of ethical responsibility of teachers in the 
domain of ICT is based on a total of 14 items which were evaluated by the teachers 
in accordance with a predefined four-level answer format ranging from (1) doesn’t 
apply to (4) does apply. The items were taken from Çoklar’s (2012) original 24 
items and translated into German. Since the three theoretically defined dimensions 
“behavior towards unethical conduct with ICT”, “awakening and strengthening of 
ethical sensitivities in conduct with ICT” and “cultural embedment of ethical ICT 
principles” differ from Çoklar’s four dimensions, the items were assembled anew 
from different dimensions, whereby they were partially modified as well.

In order to investigate the factor structure of individual items, a principal compo-
nent analysis (PCA) was conducted with the 14 items. The items were rotated by an 
oblique-angled Promax-rotation in the direction of a simple charge pattern of the 
manifested variable. Factor loading > .50 was hereby deemed significant (Backhaus 
et al., 2016; Bortz & Schuster, 2010; Bühner, 2011). As a statistical criterion for the 
number of factors to be extracted we chose eigenvalues greater than one (Kaiser- 
Guttmann criterion). The analysis extracted the theoretically postulated three facto-
rial solution with eigenvalues of 5.52 (component 1), 1.29 (component 2) and 1.11 
(component 3; variance clarification of 56.5%) and satisfactory quality criteria 
(sample suitability according to Kaiser-Meyer-Olkin = .89; Bartlett-test on spheric-
ity χ2

91 = 3291.68, p < .001) (cf. Table 13.2). Furthermore, thereliability analysis of 
the three dimensions confirms that with the help of the 14 items the ethical respon-
sibility of teachers in the domain of ICT can be mapped, whereby the internal con-
sistency of the scales (scaling quality) with a Cronbach’s alpha between .70 and .82 
can be classified as satisfactory.

From a content aspect, the three extracted dimensions show two distinguishable 
domains respectively: (1) The «Behavior towards unethical conduct with ICT» 
shows aspects of recognition and clarification of unethical behavior as well as the 
readiness to take action and correct unethical behavior. (2) «Awakening and 
strengthening of ethical sensitivities in conduct with ICT» is focused on prevention 
of unethical behavior. On the one hand it focuses on this in a sense of (knowledge 
and action based) sensitization towards (in)correct ICT behavior, and on the other 
hand it focuses on direct feedback and rewards in the case of correct behavior. (3) 
The «Cultural embedment of ethical ICT principles» contains aspects of the imple-
mentation and the enforcement of ethically oriented ICT (school) ordinances.
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Table 13.2 Exploratory factor analysis – ICT ethos of teachers

1 2 3

Behavior towards unethical conduct with ICT (α = .82)
I intervene if ethically problematic aspects arise in the domain of information 
and computer technologies (ICT).

.86

I can explain to my students why they need to behave ethically during their 
conduct with ICT.

.82

I can demonstrate to the people in my surroundings how unethical misuse of 
ICT can lead to harmful outcomes.

.65

I can perform the necessary steps towards solving problems which arise 
through violations of ethical principles in the domain of ICT.

.65

I draw peoples’ attention towards following ethical principles whilst they are 
performing ICT related tasks (internet research, surfing, use of software, 
etc.).

.52

Awakening and strengthening of ethical sensitivities in the conduct with ICT (α = .75)
I try to reward students for using ICT ethically. .84
I am able to investigate existing behavioral norms regarding ICT, and I am 
able to discuss those with others.

.60

I try to implement activities in my lessons which will enable students to 
adopt the necessary skills for a proper conduct with ICT.

.49

I am able to convey to my students ethical principles regarding the conduct 
with ICT.

.46 .54

I am able to point my students towards sources where they can gain deeper 
insights into the topic of ethical principles regarding conduct with ICT.

.41 .44

Cultural embedment of ethical ICT principles (α = .70)
I support moral, social etc. educational offerings which deal with ethical 
conduct in the domain of ICT.

.84

I urge my teacher colleagues to make efforts on raising ethical principles in 
the domain of ICT.

.39 .68

I try to raise awareness towards the necessity of ethical conduct in general 
and in the domain of ICT in particular.

.33 .64

I can demonstrate principles regarding the latest information and 
communication technologies.

.21 .26 .47

Fig. 13.1 Descriptive statistics of the three dimensions of the ICT ethos of teachers
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 ICT Ethos of Teachers: Factor Structure and Scale Analysis

With a mean value of 3.09 (SD = .58) the “Behavior towards unethical conduct with 
ICT” was (clearly) approved of by the surveyed teachers. The two other dimensions 
of the ICT ethos construct possess mean values in the range between approval and 
rejection («Awakening and strengthening of ethical sensitivities in conduct with 
ICT» [M  =  2.57, SD  =  .60], «Cultural embedment of ethical ICT principles» 
[M = 2.66, SD = .61]).

The comparison between genders (cf. Figure 13.2) shows that male teachers (in 
Switzerland) exhibit on average a significantly higher median characteristic in all 
three dimensions regarding ethical responsibility in the domain of information and 
communications technology as opposed to female teachers (Dim I: t(657) = 4.97, 
p < .001; MWomen = 2.98, SD = .59; MMen = 3.20, SD = .55 | d = .39 [Cohens d];2 Dim 
II: t(651) = 4.39, p < .001; MWomen = 2.47, SD = .59; MMen = 2.67, SD = .58 | d = .34; 
Dim III: t(653) = 4.57, p < .05; MWomen = 2.59, SD = .63; MMen = 2.72, SD = .60 | 
d = .21). However, the effect size of the difference between the groups has to be 
interpreted as small (d = .21–.39).

By differentiating between informatics teachers and teachers not teaching ICT 
related subjects (see Fig. 13.3), significant differences can be observed in all three 
subdimensions of the ICT ethos with respect to ethical responsibility of the teacher 
in the conduct with ICT. The effect size for this can be rated as between medium and 
large (Dim I: t(656) = 4.60, p < .001; MICT-Teacher = 3.43, SD = .41; MTeacher = 3.06, 
SD =  .58 | d =  .74; Dim II: t(650) = 4.51, p <  .001; MICT-Teacher = 2.91, SD =  .48; 
MTeacher = 2.54, SD = .60 | d = .68; Dim III: t(652) = 5.89, p < .05; MICT-Teacher = 3.11, 
SD = .55; MTeacher = 2.61, SD = .60 | d = .87).

2 Cohen (1988) differentiates between the following effect sizes: small effect: d =  .20; medium 
effect: d = .50; large effect: d = .80.

Fig. 13.2 Gender comparison of the three dimensions of the ICT ethos of teachers
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 Explanatory Model of the Three Dimensions of the ICT Ethos 
of Teachers

For the purpose of explaining the three dimensions of the ethical responsibility of 
teachers in the domain of information and communications technology (ICT), mul-
tiple regressions (OLS-models) were conducted (cf. among others Eid et al., 2010; 
Hair et  al., 2010). Gender, deployment of ICT for in-school learning, ICT self- 
efficacy of teachers, priority of ICT skills in the school and collaboration between 
teachers in dealing with ICT were consulted as (possible) predictors. The choice of 
these predictors was based on a two-stage process: In the first stage all of the ICILS 
2013-captured constructs were sifted. In the second stage all the constructs from 
stage one, which are related to some aspects of professional ethos according to the 
literature, were chosen for the modeling. A total of four explanatory factors which 
can explain the three dimensions of the ICT ethos of teachers with a total variance 
between 20 and 26% could be identified (see Table 13.3).

The result shows that the ICT self-efficacy of teachers is a predictor in all three 
subdimensions of the ICT ethos of teachers. Moreover, the gender (β  =  −.11, 
p  <  .01), priority of ICT skills (β  =  .25, p  <  .001), as well as the collaboration 
between teachers in dealing with ICT (β = .17, p < .001) have been shown to be 
influential regarding the behavior towards unethical conduct with ICT (Dim I). 20% 
of the variance of the dimension «Behavior towards unethical conduct with ICT» 
can be explained through these four predictors. Also regarding the second dimen-
sion «Awakening and strengthening of ethical sensitivities in conduct with ICT» 
26% of the variance can be explained by ICT self-efficacy (β = .24, p < .001), gen-
der (β = −.06, p < .10) and the collaboration between teachers in dealing with ICT 
(β = .33, p < .001). 25% of the variance of the dimension «Cultural embedment of 
ethical ICT principles» of the ICT ethos of teachers can be explained by the predic-
tors ICT self-efficacy (β = .16, p < .001), deployment of ICT for in-school learning 
(β = −.18, p < .01), priority of ICT skills (β = .37, p < .001) and the collaboration 
between teachers in dealing with ICT (β = .30, p < .001).

Fig. 13.3 Subject comparison of the three dimensions of the ICT ethos of teachers
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 Summary and Discussion

In order to empirically capture the ICT responsibility of teachers, a three- dimensional 
instrument consisting of 14 items has been developed in a theoretical manner, bor-
rowing from Çoklar’s (2012) instrument. The results of an exploratory factor analy-
sis confirmed the three-dimensional model consisting of «Behavior towards 
unethical conduct with ICT» (5 items, α = .82), «Awakening and strengthening of 
ethical sensitivities in conduct with ICT» (5 items, α = .75) and «Cultural embed-
ment of ethical ICT principles» (4 items; α =  .70). Thereby all three dimensions 
have been shown to be internally consistent – the reliabilities for the three dimen-
sions vary between α = .70–.82 and can therefore be regarded as satisfactory.

Responding to Çoklar’s (2012) request that the topic of ICT ethos should prefer-
ably be incorporated in studies comparing different countries in order to increase 
sensitization for the topic of ICT ethos – “Large-scale applications of this type will 
enable teacher-training programs of countries to become more sensitive on the sub-
ject of ICT ethics problems and help solve ICT ethics problems through education” 
(ib., p. 98) – we were able to deploy our newly developed instrument in the ICILS 
2013 (International Computer and Information Literacy Study) of the IEA in 
Switzerland. In doing so we were able to conduct a survey in written form encom-
passing a total of 659 seventh, eighth and ninth grade teachers in Switzerland 
regarding their ICT responsibility (four-stage Likert-scale).

While the dimension «Behavior towards unethical conduct with ICT» (M = 3.09, 
SD = .58) experiences high approval, the mean values of the remaining two dimen-
sions lie within a range between approval and rejection («Awakening and 

Table 13.3 Multiple regression model for the purpose of explaining the three dimensions of the 
ICT ethos of teachers

Model I
(AV1)

Model II
(AV2)

Model III
(AV3)

Gender of the teacher (male) −.11 **
(−3.1)

−.06 +

(−1.8)
–

Deployment of ICT for in-school learning – – −.18 **
(−2.8)

ICT self-efficacy .20 ***
(5.4)

.24 ***
(6.6)

.16 ***
(4.5)

Priority of ICT skills .25 ***
(3.9)

– .37 ***
(6.1)

Collaboration between teachers in dealing with ICT .17 ***
(4.4)

.33 ***
(9.2)

.30 ***
(8.1)

N 659 653 655
adj. R2 .20 .26 .25

Comments: +p < .10; *p < .05; **p < .01; ***p < .001 | depicted: Beta-coefficients (OLS-regression, 
t-value in parentheses); AV1: Behavior towards unethical conduct with ICT, AV2: Awakening and 
strengthening of ethical sensitivities in the conduct with ICT, AV3: Cultural embedment of ethical 
ICT principles

H. Biedermann and A. Nagel



207

strengthening of ethical sensitivities in the conduct with ICT» [M = 2.57, SD = .60], 
«Cultural embedment of ethical ICT principles» [M = 2.66, SD = .61]). This means 
that the majority of teachers seems to have developed i.e. they seem to possess a 
readiness to recognize and clarify ethical behavior as well as a readiness to step in 
and exert corrective measures if unethical behavior is observed. But the self- 
disclosures turned out less approving regarding the prevention of unethical behavior 
as well as the realization and implementation of an ethics-oriented ICT ordinance in 
schools. It seems to be the case that teachers do appreciate ethically correct conduct 
regarding ICT in school and in the classroom, but for many this is more a reactive 
than a proactive measure. Different groups show statistically significant differences 
in all three dimensions: On the one hand, male teachers display a significantly 
higher median characteristic with regard to ethical responsibility in the domain of 
ICT compared to their female counterparts – though the differences show a small 
effect size. On the other hand, significant differences with effect sizes between 
medium to large were observed in all three subdimensions of the ICT ethos in favor 
of informatics teachers compared to teachers who do not teach ICT-related subjects. 
The second result seems to point to the conclusion that being knowledgeable in the 
domain of informatics and the related ICT in general promotes the sensitivity and 
the likelihood of taking action towards ethically correct conduct regarding 
ICT. Results of multiple regressions demonstrate a variance clarification strength 
with regard to all three ICT responsibility dimensions whereby especially the 
aspects of ICT self-efficacy-expectation (β = .16–.24, p < .001) and collaboration 
between teachers in the domain of ICT (β = .17–.33, p < .001) have shown to be 
statistically significant. However, the Beta-coefficients hereby must be interpreted 
as small with regard to their predictive explanatory power. Variance clarifications 
between 20% and 26% can be found for the three dimensions of ICT responsibility. 
Although variance clarifications turned out to be limited, the results nonetheless 
point towards the significance of both the individual level (self-efficacy-expectation 
and the expected knowledge that goes with this) as well as the inter-individual level 
(collaboration). Therefore, it can be assumed that developments towards strengthen-
ing of ICT responsibility can be promoted through both targeted training for indi-
viduals and through team-oriented collaboration structures. Despite the overall 
successful development of the instrument at hand and the insightful first results, 
limitations of the study also need to be published and critically reflected upon. (I) 
On the one hand, the exploratorily elicited three-factorial dimensionality of the con-
struct regarding ICT responsibility in the context of a confirmatory factor analysis 
(CFA) needs to be empirically tested regarding its construct structure and dimen-
sionality. Besides testing the validity of the construct, a content-related validation of 
the construct regarding ethical responsibility of teachers in dealing with ICT is still 
necessary. This needs to be based on further ethically corresponding factors resp. 
variables – which wasn’t realized in the context of the underlying study. (II) Because 
of the low response rate, the sample is only an incidental sample. Here it would be 
important to generate a random sample in order to generate representative results 
with regard to ethical responsibility of teachers. (III) Information relating to indi-
vidual teachers could only be captured in a rudimentary way. More differentiated 
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data would be necessary in order to conduct a more in-depth analysis. For example, 
data concerning training and further education related to ICT, data about the use of 
leisure time related to ICT, or data about the professional use of ICT. (IV) 
Additionally, it would be important to create connections between teachers and stu-
dents in order to trace the importance of the ICT ethos of teachers in relation to the 
ICT ethos of students. (V) The variance clarification analysis could only be con-
ducted in the sense of a first approach, since explanatory variables had to be created 
out of general constructs from ICILS 2013. Here it would be important to gather 
theory-based explanatory constructs in a study and to empirically test those through 
a model based in theory.
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