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Limited research has been conducted on the integration of Tablet-PCs in classroom instruction. This paper
reports a qualitative study which investigates the acceptance of Tablet-PCs, seen as technological inno-
vation, amongst teachers. The research approach intends to complement research on the acceptance of
technology through a more detailed qualitative examination. Semi-structured interviews were conducted
with 18 teachers during a pilot project introducing Tablet-PCs to classroom instruction at three different
schools. The findings indicate diversity in the attitude of teachers towards the technology, but also with
regards to the performance expectancy and the facilitating conditions.

� 2012 Elsevier Ltd. All rights reserved.
1. Introduction

The integration of digital technologies, such as Tablet-PC (TPC),
in classroom instruction is seen as a promising way to facilitate
students’ learning processes (Banister, 2010; Bonds-Raacke &
Raacke, 2005; Enriquez, 2010). In contrast, limited research has
been conducted on the acceptance of technological innovations
amongst teachers. This is in fact quite astonishing, since for suc-
cessful technology integration in education it is of uttermost inter-
est why technological innovations are accepted or rejected by its
users. And given teachers’ key role when it comes to technology
integration in a school context (Ertmer, 2005), it seems relevant
to investigate factors influencing the adoption of technology from
a teachers’ perspective.

TPC are a relatively new format of a portable computer offering
features which might be beneficial to learning and instruction in
classroom settings (Twining & Evans, 2005). There is no doubt that
TPC can be seen as a versatile technology with multiple applica-
tions allowing students to gather and use information in order to
construct and manipulate knowledge (Moran, Hawkes, & El-Gayar,
2010). It is also claimed that the potential of TPC can easily be
adopted in classroom instruction to facilitate students’ learning
processes (Wise, Toto, & Lim, 2006). From an instructional point
of view beneficial features of TPC range from the availability of
tools such as simulations, cameras and microphones, to eBooks
and digital text books, to interactive learning networks and instant
feedback. Furthermore, its distinguished features are a high
mobility, a low proneness for software problems as well as an in-
stant usability (Ifenthaler & Eseryel, in press). These characteristics
can clearly contribute to a student-centered learning and to a more
differentiated form of instruction (Ludwig, Mayrberger, & Weid-
mann, 2011). But despite the potential of TPC for learning and
instruction researchers still need to document the impact of mo-
bile computing technology in classroom settings in order to see
whether the promised benefits of this technology can be realized
(Banister, 2010; Koile & Singer, 2008).

When it comes to the implementation of TPC in education, re-
search has been conducted in specific pockets of use. In a study
on effects of homework system implemented on TPC, Kerawalla
et al. (2007) reported a better understanding of learning materials,
individual learning history and information of learning objectives
between school and home. Another major field of research has
been the use of TPC for mathematics teaching (Galligan, Loch,
McDonald, & Taylor, 2010; Trouche & Drijvers, 2010) and in addi-
tion, studies have been conducted on creating interactive learning
networks through the use of TPC and wireless technology
(Enriquez, 2010). Furthermore, some studies report about students
attitudes towards digital textbooks (Reynolds, 2011; Weisberg,
2011) while others address general questions on instructional
design (Lornsen, 2010; van Orden, 2006). Integrating TPC into
classroom instruction ultimately centers on students’ learning as
well as the effectiveness of teachers instructional methods. Yet,
to be advantageous for classroom instruction, a technological inno-
vation such as TPC needs to be accepted by teachers and students
alike. Bürg and Mandl (2004) pointed out that the integration of
technology often fails due to a lack of acceptance by its potential
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users. In consequence, a better understanding of key factors influ-
encing the acceptance of TPC in a school context might improve its
sustained integration. Since we can observe a proliferation of TPC
in education it seems important not only to evaluate the effects
of this technology on learning and instruction, but also to explore
factors related to the acceptance of TPC by students and teachers
(El-Gayar, Moran, & Hawkes, 2011). Regardless of the technological
potential and availability of TPC, a key question is whether teach-
ers demonstrate the behavioral intention to integrate TPC into
teaching practice to deliver effective lessons for their students
(Brown & Warschauer, 2006). Since the decision to use TPC in
classroom instruction is in effect taken by classroom teachers
(Ertmer, 2005), we need to gain an understanding of how and
why teachers accept mobile computing technology as part of their
classroom teaching practice. Accordingly, examining the accep-
tance of TPC by teachers can contribute to explaining and improv-
ing usage patterns and hence assist the full integration of TPC into
the educational system.

The integration of mobile technologies into the educational sys-
tem goes beyond its sole availability. Even though there is no clear
definition on technology integration, one typical element cutting
across the current discussion can be seen in the use of a specific
technology for learning and instruction (Hew & Brush, 2007). But
since a lack of user acceptance is an impediment for successful
technology integration, user acceptance is a pivotal factor for all
innovative technology initiatives. In this regard user acceptance
can be understood as a positive adoption decision to employ an
innovation by users and can be further differentiated into intended
use and actual use of an innovation (Simon, 2001). Whereas the in-
tended use is not observable, the actual use is manifested in an ob-
servable behavior. Thus, it functions as an outcome variable of the
decision making process of a user towards an innovation.

As a review of the technology acceptance literature reveals
some researchers believe that the acceptance of technology has
hardly been achieved (Bauer & Kenton, 2005; Franklin & Molebash,
2007; Hew & Brush, 2007), whereas others suggest that it has been
more successful in some cases than others (Drucker, 2006; Hughes
& Ooms, 2004). Claims about the acceptance of technology are usu-
ally based on models provided by the technology acceptance liter-
ature. These models provide explanations about the adoption of
technological innovations. A prevailing model for user acceptance
is the Technology Acceptance Model (TAM; Davis, 1985; Davis,
Bagozzi, & Warshaw, 1989). As an adaption of the Theory of Rea-
soned Action (TRA; Fishbein & Ajzen, 1975), TAM was developed
as a general model to specifically explain computer acceptance
(Davis et al., 1989). TAM and its derivations (Venkatesh & Balal,
2008; Venkatesh & Davis, 2000) were frequently used as research
tools to investigate the acceptance of technological innovations
by end users. However, it became obvious that the TAM could only
predict technology acceptance in 40% of the cases (Venkatesh &
Davis, 2000). This shortcoming of TAM led to the development of
the Unified Theory of Acceptance and Use of Technology (UTAUT;
Venkatesh, Morris, Davis, & Davis, 2003) by integrating central ele-
ments of eight different technology acceptance models, including
TAM. Fig. 1 presents the UTAUT model and depicts the relation of
key constructs in terms of usage intention and behavior.

The UTAUT model hypothesizes that users’ acceptance of tech-
nological innovations can be explained by a number of key determi-
nants. While performance expectancy, effort expectancy, and social
influence are direct predictors of behavioral intention and indirect
predictors (through behavioral intention) of usage behavior, facili-
tating conditions has a direct influence on usage behavior. A defini-
tion of the UTAUT model’ key determinants are shown in Table 1.

Venkatesh et al. (2003) reported that the UTAUT explains as
much as 70% of user acceptance of technology. By providing a con-
siderably better explanation of technology acceptance it can be con-
sidered superior research model than prior models. Even though the
UTAUT model has been used in several domains, its application in
education is still scarce. Teo, Lee, and Chai (2008) used the UTAUT
as a theoretical foundation to explore the computer attitude of
pre-service teachers and found perceived usefulness, perceived ease
of use, social norm, and facilitating conditions as significant deter-
minants on pre-service teachers’ computer attitudes. As one of the
reported limitations the authors point out that pre-service teachers
views may be different from practicing teachers. In another study
Weitz, Wachsmuth, and Mirliss (2006) investigated the usefulness
of TPC at a university faculty, indicating that faculty members are
convinced about the meaningful impact of TPC on learning and
instruction while only minority is motivated to use it. Moreover,
the UTAUT was applied examining university students’ acceptance
of TPC (El-Gayar et al., 2011; Moran et al., 2010). Results showed
students’ attitude as the determinant with the most direct influ-
ence, followed by facilitating conditions, performance expectancy,
and social norm. These results are inconsistent with other research
on technology acceptance insofar as students’ attitude has a bigger
direct influence on technology acceptance than performance
expectancy.

For the purpose of clarity, we distinguish between theoretical
frameworks, which try to understand social and psychological fac-
tors influencing user acceptance on an individual level and those
emphasizing on the diffusion of a certain technology within a so-
cial system. The technology acceptance literature has a clear focus
on investigating determinants influencing the acceptance of indi-
vidual users at a given point, whereas the diffusion theory (see
Rogers, 2003) presents a context in which the uptake of a certain
technological innovation within a social system over a period of
time can be examined (Dillon & Morris, 1996). Thus, its primary
purpose is to provide a narrative of how a certain technology
evolves from the stage of innovation to a widespread application
within a social system. Insofar the diffusion theory can be distin-
guished from the acceptance theory, as the acceptance theory tries
to explain key factors affecting the acceptance of a technological
innovation on a microlevel (i.e., individual level), whereas the dif-
fusion theory presents a framework to debate acceptance on a
macrolevel (Dillon & Morris, 1996; Quiring, 2006). Diffusion theory
certainly can help to gain an understanding of the uptake of tech-
nologies such as TPC in a school context over time. But since our
primary research interest was on the dynamic psychological pro-
cesses of users on which they base their decision about TPC, it
seemed self-evident to refer to a theoretical approach conceptual-
izing acceptance as a dependent variable of those psychological
processes. Hence the UTAUT was adopted as a theoretical frame-
work for this study.

While the UTAUT already served as a theoretical foundation for
few studies in higher education it has yet to be applied in a K-12
context. Given the crucial role of teachers pertaining to mobile
technology acceptance for classroom instruction, the purpose of
this study is to identify factors that influence teachers’ acceptance
of TPC in a school environment by using a qualitative research de-
sign. More specifically, we investigate whether the key determi-
nants of the UTAUT influence teachers’ behavioral intention with
regards to TPC. As such, our approach was intended to complement
research on the acceptance of technology through a more detailed
qualitative examination of the topic.
2. Method

2.1. A qualitative research design

A qualitative research design was chosen for two reasons:
firstly, this methodology allows the investigation of key determi-
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Fig. 1. UTAUT model (adapted from Venkatesh et al., 2003).

Table 1
Constructs and definitions of the UTAUT model.

Constructs Definition

Performance
expectancy

Degree to which a user believes that using a technological innovation will help to improve his/her job performance in

Effort expectancy The degree to which a user believes that the use of a technological innovation will be free of effort
Social influence Describes the degree to which a user perceives that important others (e.g. peers) believe that he/she should use the technological innovation in

question
Facilitating conditions The degree to which a user believes that a technical infrastructure exists to support the use of the technical innovation in question
Behavior intention Intention of a user to use a technological innovation for job related purposes
Use behavior The degree of the actual use of a technological innovation by a user
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nants of technology acceptance beyond the UTAUT model and
hence indicate, whether additional factors are relevant to teachers’
acceptance of TPC in a K-12 context. Something that would have
been difficult to encompass applying a quantitative approach
(Kidd, 2002). Secondly, the limited amount of teachers involved
in this pilot project did not allow a quantitative research design.
In consequence such an approach is statistically not representative,
but can be an effective way to investigate and explore so far un-
known aspects and key factors (Kelle & Kluge, 1999), which could
significantly influence teachers’ acceptance of TPC. To collect data,
semi-structured interviews were conducted to explore the impact
of central constructs of the UTAUT model on teachers’ adaption of
TPC. Concurrently, the semi-structured nature of the interviews al-
lowed respondents to add new aspects and angles on the topic.
Furthermore, the interview guide served as a frame for data collec-
tion and data analysis, and therefore allowed the comparison of
different interviews (Bortz & Döring, 2006). The qualitative ap-
proach helped to gain insight into teachers’ perspective on TPC
adoption and key determinants of technology acceptance.

2.2. Participants and sampling

Sampling was restricted by the limited amount of German
schools using TPC. Hence, a random sampling approach was simply
not possible, as the key criterion was to be seen in the use of TPC as
part of teachers’ classroom practice and presently this mobile com-
puting technology is not widely used in the German education sec-
tor. Accordingly, a quota sampling approach was out of the
question for the same obvious reason. Fortunately, the school
authorities of the school district in the German city of Mannheim
initiated a pilot project to investigate the possibility of TPC integra-
tion in classroom instruction in some schools under their author-
ity. Three middle schools were chosen by the school authorities
to participate in this project. In consequence, cooperation with
the school authorities provided us with the opportunity to use a
homogenous sampling approach, since we were able to sample
all teachers involved in this pilot project.

In total, 18 teachers (9 male, 9 female) of three different middle
schools participated in the interviews. The average age of the inter-
viewees was 36.83 years (SD = 5.5). The average teaching experi-
ence was 7.83 years (SD = 4.92), with 17 respondents holding a
full teaching qualification, while one of the participants was still a
trainee teacher in the second stage of the German teacher-training
scheme. All teachers participated at the interviews on a voluntary
basis, but in one case a participant felt some pressure by his princi-
pal as well, due to his role as school network administrator. Of the
involved schools only teachers using TPC in the context of the pilot
study were permitted to participate in this pilot study. However,
the extent of TPC usage by individual teachers was determined by
the different modes of use at the three schools involved. Whereas
one school got a set of TPC to be used for one class only, a second
school got a set of TPC to be used by different classes specifically
for project work purposes. The third school’s focus was to use TPC
to integrate physically disabled pupils into a regular class. In conse-
quence, the availability of TPC for the involved teachers’ varied con-
siderably. Since these interview sessions were held at the beginning
of the pilot project as part of a longitudinal survey, this matter did
not seem relevant at this point, because all teachers were com-
mencing to integrate TPC into teaching practice. However, the vary-
ing degree of technology availability was certainly an aspect which
needed some attention during the project progression, particularly
since the key relationships within the UTAUT model are moderated
by experience.

2.3. The interviews

Data were collected conducting semi-structured interviews.
These interviews were held in December 2011 and January 2012
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Table 2
Examples of the pre-defined interview questions (translated from German).

Do you use the iPad to prepare lessons?
What benefits do you see in the iPad compare to Notebooks?
Do you expect that learning to operate the iPad for teaching purposes will be

ease for you?
Does your school have the necessary resources to use the iPad in the

classroom?
What is your attitude towards the use of the iPads?
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in the course of 18 interview sessions. All participants gave
informed consent for audio recording of the interviews and were
informed about the purpose of this study. Participants were ques-
tioned with the intent to explore factors influencing their accep-
tance of TPC in classroom instruction. The interviewers collected
biographical data as well as respondents’ pre-experience with ICT
and TPC in classroom practice. This was followed by questions re-
lated to topics such as performance expectancy, facilitating condi-
tions, effort expectancy, general attitude towards TPC, expectations
with respect to students’ performance and motivation, and ex-
pected problems respectively difficulties while using the technol-
ogy. The topics were derived from the technology acceptance
literature, in particular the Unified Theory of Acceptance and Use of
Technology (UTAUT; Venkatesh et al., 2003), the Technology Accep-
tance Model (TAM; Davis, 1985), and the Theory of Reasoned Action
(TRA; Fishbein & Ajzen, 1975) and adjusted to the context of this
study. Table 2 provides examples of the pre-designed questions
asked during interviews.

In total, 37 questions were asked, of which 8 were follow up
questions. The semi-structured nature of the interview procedure
allowed the development and refinement of the topics during re-
search, especially where interviewees raised additional aspects.
The duration of the conducted interviews varied considerably be-
tween 11 and 30 min in length. The considerable discrepancy can
be explained due to the varying experience amongst individual
teachers, since interview sessions were held at the beginning of
the pilot project.

2.4. Data coding and analysis

All interview sessions were recorded and fully transcribed with
f4 transcription software. The transcripts provided the basis to pro-
duce summaries of participants’ statements and their key percep-
tions about TPC use in classroom practice. For further analysis a
code system was generated. Establishing codes can be accom-
plished deductively based on an established theoretical foundation
or inductively using the data collected (Kuckartz, 1999). Since the
technology acceptance literature provides a fast knowledge about
technology adaption, procedures were as such, that an a priori code
system was derived (Kelle & Kluge, 1999). These general codes
were complemented by researchers adding further codes to the
code system while analyzing the transcripts. Table 3 provides
examples of codes and subcodes applied for analysis.
Table 3
Examples of codes and subcodes (translated from German).

Codes Subcodes Meaning

Pre-experience ICT Participants pre-e
TPC

Attitude towards TPC Participants’ gene
Performance

expectancy
Improvement of instructional
practices

Participants believ

Students motivation
Students learning processes

Ease of use The degree to whi
Subsequently the transcripts were coded using the analyzing
software MaxQDA. As coding can be understood as the attribution
of text passages to codes (Bortz & Döring, 2006), each transcript
was in consequence repeatedly reviewed during analysis until all
parts of the transcripts were attributed to codes.

3. Results

Findings are presented according to the generated code system.
Adopted from UTAUT (Venkatesh et al., 2003), TAM (Davis, 1985)
and TRA (Fishbein & Ajzen, 1975), interviews were coded for evi-
dence according to three main categories: (1) Pre-experience with
ICT and TPC, (2) Acceptance, (3) Expectations, the focus clearly
being the second category. Where references to participants’ re-
sponses are made during result presentation, those will be para-
phrased since the original interviews were held in German.

3.1. Previous experience with ICT and TPC

All 18 respondents had previous experience using ICT as part of
their classroom practice even though the intensity varied consider-
ably. While one of the male teachers uses computers in his ICT les-
sons frequently, another teacher uses it on a daily basis for one of
his disabled pupils. In contrast about a third of the respondents
indicate a frequency of computer use once every week, while oth-
ers use computers twice or three times a week. Overall, where ICT
was used as a means of integrating disabled pupils into regular
classes, teachers reported a much higher frequency of use, mainly
because their disabled students depended on the technology.

Interview 4 (18-18): I use it on a daily basis. There are pupils,
who can’t hold a pen due to their handicap, hence can’t write.
They for example use a notebook to write.

In those cases the availability and access to technology was pro-
vided by school leaders and authorities to a sufficient extent. This
was the case in one school. Respondents of the other two schools
reported that a problematic access to computers restricted their
intention to use ICT more frequently.

Interview 10 (20-24): I would say once or twice a week across
all subjects. . .We have got two computer rooms, which a liming
aspect for its use because they are often occupied.
Interview 16 (18-26): Computers maybe three times a
year. . .The computer room is often occupied. . .We have 800
students at our school. . .Each computer room has 15 computers
and when you have a class size of 31 or 32 students it is good to
have two computer rooms at the same time. And that is difficult
to accomplish.

Respondents pre-experience with regards to TPC shows a more
diverse picture. Six respondents used TPC in a private context prior
to the school project, mainly for Internet research and emails. In
four cases a TPC was accessible within a household, while one
person had frequent access of a TPC through acquaintances and
xperience using technology in instruction

ral attitude towards using TPC for instruction
e that TPC can be a tool to improve learning and instruction

ch a participant believed that he/she could easily use TPC in classroom instruction
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another participant owned a TPC in the past but abandoned it in
the meantime. A majority of nine respondents used a TPC for the
first time as preparation for their school project, but only to famil-
iarize themselves with the device.

Interview 17 (28-30): I grabbed one of the schools iPads over
Christmas holidays and tried to get accustomed with it. . .I just
tried to get engaged with the device. . . use the internet and find
out how to log into the App-store. . .getting used to the virtual
keyboard. . .just in a playful way.
Interview 7 (22-22): I haven’t used an iPad before I got this one.

The remaining three participants never used a TPC at all. Over-
all, even though most participants did use a TPC for private pur-
pose, none did so in a professional context. Hence, experience
using TPC for learning and instruction is nonexistent. Nevertheless,
respondents’ impression of the device is more varied.

Having used TPC, participants find it very easy to use. Answers
ranged from ‘‘very easy’’, over ‘‘intuitive’’ to ‘‘simple’’. In addition, a
female respondent calls it a ‘‘Spielzeug’’ (Toy), while others empha-
sized positively the instant applicability of it, whereas three
respondents criticized the lack of a USB port. In summary, due to
respondents’ rudimentary knowledge about TPC, especially with
regards to classroom practice, responses were far from being
profound.

Interview 17 (36-36): Therefore I need to know what possibility
iPad apps offer. That means I need to become acquainted with
it. . .I assume that there are apps especially for Math. . .but I can’t
say to what extent.
3.2. Acceptance of TPC

The following sub-categories were derived from the technology
acceptance literature (Davis, 1985; Davis et al., 1989; Fishbein & Aj-
zen, 1975; Venkatesh & Balal, 2008; Venkatesh & Davis, 2000;
Venkatesh et al., 2003): (a) attitude towards TPC, (b) performance
expectancy, (c) facilitating conditions, (d) effort expectancy, and
(e) self-efficacy. In addition, a further category emerged during data
analysis: (f) intended use, which was analyzed on the distinction
between low-level and high-level technology use (Ertmer, 2005).

3.2.1. Attitude towards TPC
For the purpose of our study the general attitude of teachers to-

wards TPC can be grouped under three main categories. The de-
tailed transcript data revealed that a majority of ten interviewees
expressed a positive attitude towards TPC, while two respondents
see themselves as open minded towards it.

Interview 2 (52-52): Positive. I think the students are exci-
ted. . .the more variety in classroom instruction the more stu-
dents are able to concentrate.
Interview 6 (67-69): Positive. I think it is a good thing. . .because I
find that the exposure to computers is absolutely contemporary.

In contrast a relatively big group of six respondents’ attitude
can be summarized as skeptical or critical towards TPC.

Interview 3 (82-82): To begin with skeptical. . .that the technol-
ogy is running smoothly. . .very skeptical. . .

Interview 18 (68-68): In the context of learning and instruction
I am quite critical about the use of TPC. . .My concern is that the
iPads, in most cases, just replace the computer room. . .and
iPads are very expensive. . .

Although a summary of the study’s findings with regards to the
general attitude towards TPC is helpful, a closer view of the data
shows that in spite of a positive attitude there are considerable
reservations amongst these participants, which in turn influence
their positive attitude. In one case a respondent’s answer was
clearly positive, whereas another respondent expressed the need
to know more about the technology itself. In another case the re-
sponse suggested reservations about the technical infrastructure.
The subject’s attitude is clearly positive once the technical infra-
structure is running. However, at present there are too many
obstacles and problems hindering the usability of TPC.

Interview 11 (68-75): Some things are still unclear. . .How do I
charge the iPads? Do I have to plug in 32 iPads into 32 plugs
or work with extension leads? That’s too time consuming. . .

that is not realistic for a school. . .And then the software does
not work properly. . .that has not worked yet. . .the technical
infrastructure does not run yet. . .

Accordingly a respondents’ argument clearly indicated that a
once positive attitude shifted rather to the opposite due to the re-
quired effort and time with regards to the technical infrastructure.
An untypical example was that of a female interviewee who chan-
ged from a negative to a positive attitude due to a changing mode
of use at the school. She didn’t support the original approach to dis-
tribute a set of TPCs to one class only. The change in her attitude
was triggered by a modification of this mode of use in favor of a
project-oriented approach which allows a variety of classes and
teachers to use TPC. Two respondents expressed an open attitude
towards TPC but indicated some curiosity about the durability of
TPC in a school context and some skepticism about the implemen-
tation of TPC within large classes.

Interview 13 (70-70): Still relatively open. . .admittedly with
certain skepticism on how to implement this in a large class.

In contrast six respondents expressed a rather skeptical atti-
tude. As well as concerns about the applicability across subjects,
the technical infrastructure complemented by the associated effort
and the lack of experience and knowledge about the availability of
educational applications have been mentioned as the main causes
for the respondents skepticism. Regardless of the initial orientation
the individual attitude towards TPC seems to be under the influ-
ence of the technological infrastructure as well as individual
knowledge about the applicability of the technology. Furthermore,
it seems remarkable that already in the initial stages of the imple-
mentation of TPC in classroom instruction the attitude of two
respondents has shifted due to the changed mode of use on one
hand and by perceived technical problems on the other hand.

Interview 11 (67-67): Generally, I had a rather positive attitude.
But now when I see what was promised. . .what kind of work-
load my colleague has. . .I must say now, it has almost turned
into the opposite. . .

Interview 16 (76-76): As we heard at the beginning that we
should get iPads, it wasn’t clearly project focused. It was said
that one class would get them over the whole school year. . .I
was against it, because I think our students do not read enough
as it is and should rather use a book once in a while. . .But now,
using the iPads occasionally is great. . .and I believe that our stu-
dents will have fun and will be motivated. . .
3.2.2. Performance expectancy
With regards to the performance expectancy of TPC for learning

and instruction only a minority of respondents believed that learn-
ing and instruction could be improved due to TPC. In four cases
respondents hoped to improve their classroom practice through
TPC.

Interview 9 (58-60): I hope that the quality of learning and
instruction reaches a higher level. . .Yes, I expect it. . .I imagine
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that there are good applications for foreign languages. . .I think
that it can lead to a better quality. . .

This point of view was rather based on beliefs and hopes than
experience or knowledge about the technology. In contrast two
respondents clearly deny any positive impact of TPC for classroom
instruction.

Interview 11 (46-50): No, actually no. . .what I intent to do is
mainly research on the internet, and less the creation of
things. . .looking at the work and effort I need to distribute
and collect the iPads . . .in the same time I can go to the com-
puter room and do the same. . .

The biggest group of six respondents sees TPC as addition to
existing classroom practice. One respondent expressed the idea
of having the possibility of a greater variation with regards to
learning and instruction, while another respondent sees, at best,
the advantage of TPC reduced to a simplification of daily routines
by getting internet connection into the classroom instead of mov-
ing with the whole class to the schools’ computer room. Indeed,
there have been some indications that there are uncertainties with
regards to the impact of TPC on learning and instruction due to a
lack of knowledge about available applications. For example, one
respondent reported that he did not know whether he could im-
prove learning and instruction through TPC since it depends on
the quality of available applications.

Interview 14 (71-71): Whether a qualitative improvement is
possible, I do not know. . .In any case it will be more varied if
one uses different media and methods. But about the quality I
do not know. That depends on the applications.

Another five respondents could not give any indication yet due
to a lack of experience. Complementary to these findings are the
respondents’ ideas expressed about the intended use of TPC. Fif-
teen interviewees had no clear idea yet how to integrate TPC into
their classroom practice and had only rudimentary knowledge
about available applications for their subject.

Interview 2 (34-34): As I said before, I have not considered yet,
how I could use it at school. . .I mean, to do some research or to
go online one can use the computer room as well. . .

Interview 8 (40-40): I cannot tell, since I do not know the iPad
and the possibilities it offers. . .So it depends on the possibili-
ties. . . If it offers good opportunities I can imagine using it quite
frequently. . .

Where a concrete intention of usage was expressed it was either
Internet research or the use of e-books. Only one respondent in-
tended a higher-level-use (Ertmer, 2005) by inventing an TPC mu-
sic band. This provides the indication that for many teachers it is
still unclear how TPC can improve learning and instruction.

3.2.3. Facilitating conditions
For all respondents, the technical infrastructure is a prerequi-

site for technology use and is associated with being provided by
school authorities. Being asked if she needs support using TPC a
36 year old female teacher replied that use of a technical device
such as TPC means to actually being able to utilize it. The minute
any soft- or hardware problems arise, she would not be able to
handle respectively solve the problems but at the same time
would not be interested in solving the problems anyway. She
adds further, that in the case of technical problems she will sim-
ply stop using the device and return to conventional teaching
practice.

Interview 14 (50-50): I assume utilizing means to use it. . .And I
don’t need support to use an iPad which is applicable. . .as soon
as there is a software or hardware problem I am stuck. . .I do not
want to be engaged in any technical problems. . .If any technical
problems arise, I put it aside and do not use it anymore. That’s it.

Another respondent expresses it more positive, but claims a
clearly negative effect on the quality of learning and instruction if
any technical problems arise. One of the schools’ network adminis-
trators, a 36 year old male teacher, goes so far as to assert, that the
technical infrastructure is a key element for a successful integration
of TPC. In summary, collected data show a consentaneous picture in
terms of the necessity of a smoothly running infrastructure. This
provides a strong indication that for a successful acceptance of this
technology a technical infrastructure needs to be in place.

In addition, most respondents expressed the need of a more
comprehensive support system, which goes beyond technical as-
pects and encompasses instructional aspects as well. For example,
a 47 old male teacher, who describes himself as a person having a
rather low affinity to technology, expressed not only the need for
technological assistance but instructional assistance as well. Simi-
larly, a 37 year old female teacher would appreciate an introduc-
tory training course, otherwise she expects a prolonged period of
time to familiarize and adjust herself to the use of TPC. She bases
her argument on her limited knowledge about the technology
which would push her quickly to her boundaries.

Interview 5 (45-45): Without any support it would prolong the
process of applying the iPad for learning and instruction, because
I would have to train myself which, due to my knowledge, would
lead me quickly to my limits . . .where I could not make my teach-
ing practice easier, because I do not know how. . . it would be
great to have an introductory course, to get to know the scope. . .

Moreover, identifying appropriate applications for certain sub-
jects and content was seen as a being critical in terms of intended
use of TPC.

Interview 1 (42-44): First of all I have to choose appropriate
applications. . .of course, there is no reference to it in school
books or the curriculum. . .the teachers working with the iPad
have the intention to meet once a week for an exchange. . .With
400000 applications, or something, it is very difficult to keep an
overview. . .of course it would be great having a concept ready,
telling you that you need these 20 applications. . .it would save a
lot of work and time. . .

One reason was seen in a somewhat unclear and confusing mar-
ket supply with thousands of educational applications on offer, but
of which not all of them have a profound educational value (Murray
& Olcese, 2011). As a 40 year old male teacher commented, it is not
easy to keep an overview over thousand of applications and it
would be nice to have a designed concept which already links appli-
cations to school curriculum. The same teacher added that this
would save valuable time, especially since teachers get no temporal
relief with respect to their teaching time and hence the project
stands and falls with the commitment of the teachers.

Overall ten teachers expressed the need of a support system,
while three respondents claimed to need support only sporadically
and a further five respondents expressed enough confidence to use
TPC without the need of any support. It is worth to mention, that
these participants are quite confident to use TPC without the need
of assistance, but at the same time only intent a low-level-use of
this technology (e.g., Internet research).

3.2.4. Effort expectancy
While all 18 respondents did refer to a functioning technical

infrastructure as a prerequisite to integrate TPC into classroom
practice, a high proportion of those interviewed consider the use
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of the actual device as reasonably free of effort. Being questioned if
they expect to quickly familiarize and acquire the ability to use TPC
in classroom instruction, a majority of 14 respondents’ replies indi-
cate a strong persuasion about the ease of use of TPC. For instance,
a 42 year old male teacher sees absolutely no problem in the han-
dling of the device for either teachers or students, but points out
that his opinion is based on the assumption that the technical
requirements are met, which is not the case at his school yet. Sim-
ilarly, a 32 year old female teacher’s response was a straight yes, as
with most of the interviewees. However, it is remarkable that par-
ticipants did refer to technical aspects of the device only, but did
not relate the question to instructional aspects at all. Whether this
is because teachers do not consider changing their mode of instruc-
tion and in consequence simply focused on the technical device
cannot be resolved conclusively at this point.

In contrast to the above, four respondents are less confident and
are rather unsure about how much effort it will take them to utilize
TPC. A 38 year old male teacher is not quite sure how quickly he
will come to terms with TPC in a classroom context. Although he
did not specify any reasons for this, he emphasized elsewhere in
the interview, that he has only rudimentary experience with TPC
and certainly will depend on assistance at least in the initial stages
of the project. Very similar to this, a 47 year old male teacher
shows some uneasiness since he is not technologically adept. But
interestingly enough he highlights that not the device itself is of
importance but the availability of suitable applications.

Interview 4 (38-38): I’m not sure if I can easily use the iPad. . .I
have not much of a technical affinity. . .momentarily I am a bit
skeptical since it is not the device which is crucial but applica-
tions or programs available. . .if I do not have any I do not see an
advantage over notebooks. . .

An interesting case is a 36 year old teacher, which not only sup-
ports the schools network administrator but also teaches IT as a
subject teacher. Consequently, one could assume that based on
his technical affinity and knowledge he would expect the use of
TPC as relatively free of effort. In his response he said that he would
hope so, which clearly reveals a certain degree of uncertainty. A
more profound inquiry revealed that due to his post as assistant
network administrator he experienced a great deal of technical
problems with regards to the technical infrastructure, which influ-
enced his estimation towards effort expectancy. But at the end it
turned out, that he believes to use TPC relatively free of effort, once
the technical problems at his school have been solved.

3.2.5. Intended use of technology
Classroom teachers are the ultimate authority deciding whether

and how to use TPC (Ertmer, 2005). In accordance with the tech-
nology acceptance literature it can be assumed that teachers are
hesitating to use TPC when they do not see any benefits to their
job performance since performance expectancy is the key determi-
nant of the intention to use a certain technology (see Venkatesh &
Davis, 2000; Venkatesh et al., 2003). Therefore, to what degree
teachers already have conceptions or imaginations about integrat-
ing TPC into classroom practice in the early stages of technology
integration was examined. It appeared that due to the early stages
of the project, respondents’ intention to use TPC was somewhat
inexplicit and imprecise. While some teachers did not get engaged
yet, others expressed vague ideas, while a minority of respondents
could already articulate a somehow clear vision of TPC use in spe-
cific subjects. Thus, a 40 year old male teacher admitted that he did
not got engaged yet with TPC and that he has no idea which ben-
efits TPC offers beyond the schools well equipped computer rooms.

Interview 2 (50-50): It is not just quite clear to me what benefits
the iPads offer over our two well equipped computer room-
s. . .Of course I cannot use the computer rooms at all time-
s. . .which might be an advantage of the iPads. . .apart from
that I do not see an advantage, because I have not looked into
any applications yet.

But he also pointed out that he did not want to use TPC too of-
ten since his students are highly exposed to digital media anyway
and he made clear to be an adherent of conventional school books
and text, a notion which was stressed by several teachers across
the three schools.

The vast majority of respondents expressed some implementa-
tion possibilities, but they were still not very specific. This is evi-
dent for example in the statement of a 26 year old female
teacher who intends to let her students’ work independently with
TPC to create a certain output but could not explain her ideas more
concretely. Similarly, a 38 year old male teacher wants to use TPC
in his German lessons enabling students to quickly look up things
and do some research on the Internet. As a general pattern, Inter-
net research was the dominant form of intended application ex-
pressed by the interviewees.

Interview 12 (56-56): . . .and partly do some research on the
internet. It would be great, if that were possible. . .

Further, under the assumption that there are relevant applica-
tions, a 44 year old female teacher intends to use these applica-
tions in mathematics to somehow fill gaps. But once more, a
detailed and specific concept of how it could be integrated into
subject content and be linked to the schools’ curriculum could
not be made.

In three cases, respondents expressed to use TPC for project
purposes. But in all three cases respondents could not say, whether
TPC would be used either for word processing and Internet re-
search or for a higher-level technology. What seems remarkable
is the fact that in all three cases participants are teaching at the
school, which has got only one class set of TPC at disposal. This
raises the question whether this influenced participants’ responses
since it was officially communicated that the mode of usage at this
school would be for project purposes.

On a positive note some teachers had already more concrete
ideas. A 40 year old male teacher wants to form a TPC band in
his music class while a 32 year old female teacher intends to use
comic live in her German class.

Interview 1 (54-54): . . .specially in music. . .my dream would be
to have a small iPad band. . .playing the drums and guitars on
their iPads. . .

An exceptional situation is found in the one school were TPC is
used as a means of integrating physically disabled pupils in regular
lessons. As a consequence, a 47 year old male teacher states that he
will use TPC on a daily basis since the disabled pupil he is in charge
of will use it as a substitute of a school book.

Interview 4 (64-64): For this disabled student on a daily
basis. . .since he will use it instead of an exercise book. . .
3.3. Expectations

Within the third category our intention was to examine teachers’
expectations linked to TPC integration. Teachers’ expectations were
analyzed according to the following sub-categories: (a) students’
performance, (b) student motivation, and (c) expected problems.

3.3.1. Students’ performance
With regards to improving students’ performance the data re-

vealed an inhomogeneous and divers picture. About a third of
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the teachers questioned belief that students’ learning outcomes
will not be affected by TPC. One of those respondents does not ex-
pect much change in students’ performance and argues that stu-
dents with previously good results will do well through TPC and
students with poor results won’t do better through TPC.

Interview 10 (88-88): I do not believe that there will be a big
change. . .I think students who worked well with a computer
will do well with an iPad . . .students who previously did not
perform well, will not do so well with the iPad either. . .

In another case it was pointed out that the use of TPC might
raise students’ motivation but it will not make them ‘‘little
Einsteins’’. In contrast some other teachers see the possibility to
improve students’ learning outcomes. One respondent claims that
whatever new method he adds to his classroom practice is aimed
at improving students’ learning. Another teacher sees the possibil-
ity to reintegrate those students who switch off during normal
classes by giving them a chance to present themselves in a positive
way through TPC. Especially for students with a low self-esteem
but good computer skills TPC might be beneficial. Some other
teachers though show a rather observing and reserved attitude
with regards to improving students’ learning outcomes.

Interview 13 (80-80): . . .I think that a different kind of student
has the chance to show, what they are capable of. . . especially
students, who switch off during regular lessons but might be
competent with computers. . .have the chance to come forward
a little bit. . .

The responses suggest that the reasons for this lie in particular
in a lack of knowledge about the quality of available applications.
Further responses point out that the distracting effects of such a
device might hinder learning processes at least in the initial stage
of use. Of particular interest is that most teachers attribute a higher
learning motivation of their students’ on the basis of TPC usage.

3.3.2. Student motivation
In accordance with the interview guide, interviewers did not

ask explicitly about teachers’ expectations concerning the impact
of TPC on students learning motivation. Nevertheless, eleven par-
ticipants expect a positive impact on students’ learning motivation
due to TPC and given the importance of motivation for learning it
seems meaningful to refer to this aspect. For example a 40 year
old male teacher anticipates that students are generally more
motivated, more motivated with regards to school subjects and
content through the integration of TPC in classroom practice.

Interview 1 (64-64): I expect that students are in general more
motivated, motivated for the topic and the subject. . .the stu-
dents motivation is very important to me. . .normally our stu-
dents attitude towards school is not very positive. . .

A 37 year old female teacher expressed similar thoughts and as-
sumes that it is more attractive and motivating for pupils to per-
form set tasks on TPC rather than resorting to a school book.
Only one person expressed a contrary opposite point of view and
cannot imagine that a desired learning motivation can be enhanced
by a technical device.

Interview 4 (88-88): . . .if it should succeed, what I cannot imag-
ine, to increase students motivation through the combination of
desired content with a technical device. . . that would be a suc-
cess. . .but do not believe in it. . .
3.3.3. Expected problems
The main source of problems associated with the use of TPC was

technology related. A great diversity was apparent as respondents
referred to many different technological aspects ranging from a
smooth running of the general technological infrastructure, to
the lack of USB connection, to the synchronization of TPC. For in-
stance, a 42 year old male teacher the problems to set up the tech-
nical infrastructure are pushing his school already to its limits.
Similar arguments are expressed by a 47 year old female who
added that it is still unclear how to recharge the devices which
seems too time consuming anyway and not realistic for a school
environment. For a 38 year old female teacher the lacking UBS-port
seems a huge problem and even questions the possibility of work-
ing continuously without it.

Furthermore, concerns were raised by five respondents about
the likelihood of damaging TPC and the financial expenditure asso-
ciated with the technology. Less frequently mentioned were prob-
lems regarding an immense effort required to integrate TPC,
classroom management, distraction of students, legal issues, col-
leagues refusal to se TPC, and negative effects of TPC with regards
to writing skills.

Interview 5 (71-71): . . .when it comes to exclusivity. . .then I
find it a bit dangerous, because writing and spelling skills are
more sustainable writing with a pen. When I type everything,
I do not learn any spelling. . .
4. Discussion and conclusion

In general, TPC is a relatively new technology with a potential to
support students’ learning processes (Wise et al., 2006). But
whether the promised benefits of this technology can be realized
in a school environment depends whether teachers will accept this
technology and integrate it into classroom practice. Although re-
search on the acceptance of technological innovations is not new,
only limited evidence exists about the acceptance of technology
in schools (El-Gayar et al., 2011). Yet, without a clear understand-
ing of how and why teachers accept or reject technology in class-
room practice, the full integration of technology as advocated by
constructivism seems difficult.

The findings presented in this paper depend on a very small and
specific group of 18 respondents due to the limitations of this pilot
project and due to the still marginal distribution of TPC in German
schools. This can be cause of criticism for our qualitative approach
(Kidd, 2002). Despite the restrictions caused by the homogenous
sampling approach we chose, our findings provide insights into
key factors influencing teachers’ acceptance of TPC in a k-12 class-
room setting.

Our results address many of the aspects discussed in the tech-
nology acceptance literature (Davis, 1985; Davis et al., 1989;
Venkatesh & Balal, 2008; Venkatesh & Davis, 2000; Venkatesh
et al., 2003). Diversity is apparent not only in the attitude of teach-
ers towards the technology, but also with regards to the perfor-
mance expectancy and the facilitating conditions. A significant
outcome is that only a minority of respondents believe in improv-
ing learning and instruction through the use of TPC. According to
Venkatesh et al. (2003), performance expectancy is the strongest
predictor of behavioral intention and refers to the individual belief
that using a specific technological innovation will help to improve
job performance. But the findings of this paper show that for most
participants it is not quite clear how TPC can be used as an innova-
tive tool to facilitate learning and instruction. Even in cases where
participants assume a positive impact, their opinions are based on
assumptions rather than on secure knowledge and experience.
Similarly, responses referring to expected impact on students’ per-
formance showed a quite inhomogeneous picture. During our
interviews it became clear that even respondents with a generally
positive attitude towards TPC had considerable reservations while
others are clearly skeptical about this technology. Even though the
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construct attitude is not part of the original UTAUT model
(Venkatesh et al., 2003) other studies found it to be a stronger pre-
dictor on the intention to use a certain technology than the con-
struct performance expectancy (Moran et al., 2010).

Furthermore, there were some indications that respondents’
attitude are, at least in the early stage of technology integration,
capable of being influenced by certain factors. Influencing the atti-
tude can be both positive and negative of nature. Furthermore, all
teachers interviewed expressed the need of a smoothly running
technical infrastructure as a prerequisite for TPC use and a majority
of respondents need a supporting infrastructure while using TPC in
classroom instruction. In fact, the degree and intensity of support
needed varied considerably amongst individual teachers. Reasons
for this could be a pre-experience of different intensity with TPC
as well as a varying degree of technology affinity amongst teachers,
which might lead to a situation where teachers with a lesser affinity
to TPC maintain traditional classroom practices out of fear from a
lack of technical support while integrating TPC into teaching. This
is complimented by the fact, that participants’ intentions to use
TPC were merely focusing on backing up existing classroom practice
rather than transforming current teaching practice. As such, in only
two cases we found indications of a high-level-use of TPC (Cuban,
Kirkpatrick, & Peck, 2001). These findings are not surprising since
it takes some years to accumulate relevant expertise (Becker &
Ravitz, 1999). This leads to the assumption that a persistent use of
TPC could lead to a change in teachers’ practices (Ertmer, 2005).
Whether this may be true is subject to future research. But consid-
ering the moderating effect of teachers experience as advocated by
the UTAUT model (Venkatesh et al., 2003), it might be worthwhile to
investigate this by using a longitudinal perspective.

One particularly interesting aspect would be the transforma-
tional process of teachers’ learning philosophies linked to specific
type of technology use as shown in Fig. 2, because teachers’ tech-
nology integration needs to go not just beyond utilization, but will
go along a change in their concept about a teacher’s role in class-
room instruction (Hooper & Rieber, 1995).

If teachers develop expertise over a prolonged period of time to
apply a high-level technology use, then this might lead to a change
towards a student oriented teaching practice. Whether this transfor-
mation process is actually happening and under which conditions is
subject to further research. Furthermore, research can focus on the
question how the above mentioned process can be support mecha-
nisms, might have a positive impact on teachers’ experience, and
hence support a successful integration of TPC. This includes opportu-
nities for teachers to gain sufficient technology skills.
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