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Abstract

This article investigates barriers to a wider utilization of a Learning Management System (LMS). The
study aims to identify the reasons why some tools in the LMS are rarely used, in spite of assertions that
the learning experience and students’ performance can be improved by interaction and collaboration,
facilitated by the LMS. Lecturers’ perceptions about the use of LMSs over the last four years at the School
of Engineering, University of Boras were investigated. Seventeen lecturers who were interviewed in 2006
were interviewed again in 2011. The lecturers’ still use the LMS primarily for distribution of documents
and course administration. The results indicate that their attitudes have not changed significantly. The
apparent reluctance to utilize interactive features in the LMS is analyzed, by looking at the expected
impact on the lecturers’ work situation.

The author argues that the main barrier to a wider utilization of LMS is the lecturers’ fear of additional
demands on their time. Hence, if educational institutions want a wider utilization of LMS, some kind of
incentives for lecturers are needed, in addition to support and training.

Keywords: E-learning, Learning Management Systems, LMS, Engineering Education, Educational
Technology.

Background

Learning Management Systems (LMS)

A Learning Management Systems (LMS) is a 'toolbox' of programs intended to support learning, teaching
and course administration (Britain & Liber, 1999; Seeger & Astrém, 2005; Sigrén & Holmqvist, 2005;
Bongalos, et al, 2006; Dutton, et al., 2004).

A lot of optimistic predictions about Learning Management Systems (LMS) as an aid to raise the quality
of education and to promote learner-centered pedagogical approaches have been published and many
institutions in higher education have invested considerable efforts and money to use LMSs in their
educational practice (Brill & Galloway, 2007; Browne, Jenkins & Walker, 2006; Czerniewicz & Brown,
2009; Marshall, 2004; VEL4VET, 2010).

The common features in a LMS can be divided into the following four groups: Tools for course
administration are tools that are used to administrate and monitor the course, for example, to
disseminate or report the students’ grades. Tools for distribution are the tools that allow teachers to
upload documents that students can access. It may be text material, but it may also be any kind of media
files. This is a one-way, teacher-to-learner distribution of information. Tools for communication enable
information to travel/be disseminated teacher-to-student and vice versa or student-to-student. E-mail is
the most common example. Tools for interaction are discussion boards, wikis and other tools that elicit
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reflection and promote feedback. These tools are of particular interest since they facilitate student
activity and cooperation, hence may enhance learning (Garrote Jurado & Pettersson, 2011).

Many researchers have asserted that collaborative exchanges about topics in a course may have a
substantial impact on the learning experience (Xie & Ke, 2011). Others have suggested that tools for
interaction, such as Online Asynchronous Discussion (OAD) can enhance students’ performance by
promoting social interaction and the creation of a community of learners (Britain & Liber, 1999; Irwin &
Berge, 2006; Blin & Munro, 2008; Bush & Mott, 2009; Findik & Ozkan, 2010; Ubell, 2000; Wilson &
Stacey, 2004; Ladyshewsky & Gardner, 2008).

The School of Engineering and the respondents

The School of Engineering at the University of Boras (hereafter UB) currently offers 19 study programs
on Diploma, BSc, MSc and PhD levels in Engineering. In 2010, there were 2311 new students enrolled,
1125 of them were full-time students. There were approximately 70 employees.

From 1999 until 2007, the LMS WebCT was available to lecturers at the School of Engineering. The
pattern of use of the LMS at the School of Engineering was investigated by the author of this paper, first
in 2004 (Garrote, 2006) then again in 2009-2010 (Garrote Jurado & Pettersson, 2011). In 2004 at least
some tools in the LMS were utilized in over 100 courses (ca 60% of all courses). The use of WebCT was
voluntary, but support and basic training was provided. In 2008 a new LMS (Ping Pong) was introduced
as a common LMS for UB. Since 2008, Ping Pong is the only LMS supported by UB. During its
implementation the lecturers were offered lessons, workshops and consultations on request.

The results, obtained by going through archived files from all courses demonstrated that the LMS, both
in 2004 and 2011, was used primarily to facilitate the teachers' work by replacing earlier methods of
document distribution. Similar patterns appear in many surveys of institutions of higher education
(Bongalos, et al., 2006; Dutton, et al., 2004; Phillips, 2006; Selwyn, 2007).

In 2006 a survey was conducted by interviews with 22 lecturers at the School of Engineering to find out
why many features in the LMS were not utilized to a larger extent (Garrote Jurado & Pettersson, 2007).
The hypothesis that lecturers would hesitate to adopt new technology for fear of its complexity or
undesirable impact on education was not substantiated. The conclusion was that institutions of higher
education could, and should, make a serious effort and make LMSs a standard tool in the educational
practice. Only then would students and teachers reap the full benefits of it utilization.

In 2011 it was decided to make a new survey of the lecturers’ attitudes about LMS, since the pattern of
use had not evolved as expected. This investigation included all lecturers at the School of Engineering at
UB who had worked with the LMS WebCT and since 2008 with the LMS Ping Pong. Seventeen lecturers
met the conditions, they had participated in the investigation in 2006 and they all agreed to be
interviewed again. Fourteen interviews were conducted face-to-face and three by telephone.

Out of the 22 lecturers that participated in the investigation in 2006 four people had left their positions
and one had switched to an administrative post.

Scope and purpose

This article provides information about barriers to a wider utilization of LMSs in higher education.
Results obtained in 2006 and 2011 are used to investigate to what extent the lecturers’ attitudes can
explain the pattern of use of a LMS. The specific reluctance to use interactive tools in the LMS is
analyzed.

The investigation covers three areas of interest: Firstly, the lecturers’ opinions about the implementation
process and support for the new LMS. Secondly, if, and to what extent, the lecturers’ expectations about
the future impact of the LMS from 2006 have been fulfilled. Thirdly, changes in the lecturers’ attitudes
about the use of the LMS between 2006 and 2011.
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The investigation was conducted at an engineering school in Sweden where both lecturers and students
have ample Internet and computer access but where the use of most of the tools in the LMS is not
mandated. A similar situation is seen at many institutions of higher education in developed countries
(Carvalho, Areal & Silva, 2011; Limniou & Smith, 2010; Zhou & Xu, 2007) and hence the results should
be widely applicable.

Method

Seventeen lecturers at the School of Engineering that participated in an investigation in 2006 were
interviewed again in 2011 using a similar interview form consisting of yes/no questions, multiple-choice
questions with a five-grade Likert scale and open-ended questions (see appendix 1). The same procedures
were followed as in the investigation in 2006, when responses were recorded in written notes. At the end
of each interview, the respondents had the opportunity to review their responses, which resulted in some
changes and additional comments. When the interview was conducted by telephone the interview form
were also sent to the respondent by e-mail.

Answers from the interviews in 2006 were collected from the original notes. At the time the lecturers
were divided in three groups, depending on the respondent’s level of experience with the LMS. In 2011 all
respondents were considered to be experienced users. The quoted comments in the result section are
from the interviews in 2011, given either as answers to the open-ended questions or as spontaneous
comments during the interviews. All answers are translated from Swedish by the author.

To facilitate the interpretation of the answers, the responses are sorted in three groups in the result
section, reflecting three areas of interest.

Results

Lecturers’ opinions about the support and implementation process

In Figure 1 the responses to the question ‘What parts of the LMS have you used in your courses?’
are given.

Respondents had to choose from the following categories; a: Tools for distribution. b: Tools for course
management. ¢: Communication tools. d: Tools for interaction. As an introduction to this question, the
lecturers were informed about which tools of the LMS belong to each category and why, according to the
investigation at the School of Engineering in 2011.
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Investigation 2011
What parts of the LMS have you used in your courses?
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Figure 1: The use of the LMS Ping Pong after its introduction

All seventeen respondents had used the LMS to distribute material. Thirteen had used the LMS for the
purpose of course management and some of the communication tools had been used by eleven
respondents. The tools for interaction had only been used by six of the lecturers. These answers are
consistent with the findings by Garrote Jurado & Pettersson (2011): The tools intended to enable and
promote student interaction and cooperation are used far less than tools that facilitate teacher-centered
practices at the School of Engineering.

In Figure 2 the responses to the question ‘The needs and wants of the lecturers were sufficiently
taken into consideration during the implementation process of the new LMS?’ are shown.
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Investigation 2011
The needs and wants of the lecturers were sufficiently
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Figure 2: The needs of the lecturers during the introduction of the new LMS

Only one respondent agrees in full with the statement, while two of the respondents were clearly
dissatisfied. Judging from reactions during the interviews, the lecturers had not utilized all the offered
support.

In Figure 3 the responses to the question: ‘The integration of the LMS in teaching and learning is
facilitated by good pedagogical support?’ are shown.
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Investigation 2011
The integration of the LMS in teaching and learning is
facilitated by good pedagogical support.
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Figure 3: Perceptions about the pedagogical support

Since Ping Pong was introduced, the lecturers have been offered support, in the shape of lessons,
workshops and consultations on request. Several comments suggest that the lecturers lack motivation to
learn more about the pedagogical application of the LMS and in the interviews there was no apparent
demand for pedagogical support; ”...We have been offered several half day workshops in Ping Pong, but
it's hard to find time for it.” Another lecturer said:”If you are interested in using a LMS then you should
learn to use it better. | do not see the need for me. Why get an education if you do not need it.”

Lecturers’ expectations in 2006 and perceived outcomes in 2011

In Figure 4 the responses to the statement: ‘You want more education and support to be able to
use all components of a LMS?’ in the 2006 investigation are compared with responses to the
statement: ‘“You were given sufficient working time, education and support to start using the
different tools in the new LMS at your work?’ in 2011.

6 de 17 11/04/2014 04:52 p.m.



Barriers to a wider Implementation of LMS in Higher Education: a Sw... http://eleed.campussource.de/archive/9/3371

s Investigation 2011
Investigation 2006 You were given sufficient working time,
‘I"D{.I wantmore education and su pl}oﬁ 1o be Ed ucaﬁgn and gumn to start uging thg
able to use all components of a LMS. 12 T different tools in the LMS atyour work
12 - ,
- 10
10 - mMost experienced
= ®intermediate group g 8
E BLeast experienced E
§ 61 g 6
= w
£ i & 4
2 - [ 2 |]
D ! ! - ! - ¢ 1 D‘ T T T T 1
1 2 3 4 5 1 2 3 4 5
1 ="Completely agree" 5="don’t agree at all" 1 ="Completely agree"5="don’t agree atall”

Figure 4: The introduction of the new LMS

The responses indicate that much of the needs and wants of the lecturers were met during the
introduction of Ping Pong. However, some lecturers pointed out that they had not enough time to
familiarize themselves with the LMS. In the answers to the open-ended questions many respondents
expressed their interest in learning more about the LMS, but also show a strong reluctance to utilizing
any tool that may increase their workload.

A typical comment was “... | want to know more about the program, it could facilitate my work....some
parts of the LMS are time-consuming to use even if you would like to use them”. Another lecturer said
“...I would like more opportunities for reflection about the use.....time to learn not only to send
documents, but to use other tools that enable interaction between students”

In Figure 5 the responses to the statement: ‘The use of a LMS has significantly helped many
students to meet the demands of the education?’ in 2011 is compared with responses to the
statement: ‘A LMS can increase study performance’ in the 2006 investigation.
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Figure 5: The perceived impact of LMS

The responses show that the expectations the lecturers had in 2006 have not quite been fulfilled. On the
other hand, the interviewed lecturers agreed that the LMS is a convenient tool for students to access
documents.

In Figure 6 the responses to the statement: ‘The LMS has significantly facilitated the work of the
lecturers?’ in 2011 is compared with responses to the statement: ‘A LMS can facilitate the
lecturer's work considerably?’ in the 2006 investigation.
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Figure 6: The LMS impact on the lectures work

The LMS facilitates the lecturers’ work, but judging from the responses not as much as the lecturers
expected in 2006. One lecturer said;"...1 have not noticed any appreciable time saving. Therefore | do not

think it will be used more in the future”.

Changes in the lecturers’ perceptions

In Figure 7 the lecturers’ opinions about the system in terms of pedagogical support in 2006 and 2011 are
shown: ‘If you have questions about the LMS you can always get help’ in the study of 2006 and

2011 are compared.
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Figure 7: Opinions about the pedagogical support system

In both surveys, the responses are spread from “Agree in full” to “do not agree at all”. Some lecturers
want more education and support;”...To properly use an LMS you need more training.”, “...Teachers must
learn to use a LMS for more than to distribute documents.” Apparently not so many lecturers are
satisfied with the access to the pedagogical support in 2011 as in 2006.

Others are hesitant;”...1 am self-taught; sometimes I get in touch with the institution's support person to
ask if something is allowed to do and get recommendations. The central pedagogical and support unit of
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the University of Boras has a number of workshops but there is no work time set aside to attend”, ”...1
think the LMS Ping Pong have severe limitations to be used more extensively in teaching”.

In Figure 8 the lecturers’ opinions about the system for technical support system in 2006 and 2011 are

shown.
There is good help to get if there is a problem with the LMS
10
9
2]
7
g 6 —
£ 5 -
E 5 O Investigation 2011
3 W Investigation 2006
2 |—I
1
ﬂ - .
1 2 3 4 5
1 ="Completely agree" 5 ="don"t agree at all"

Figure 8: Opinions about technical support system

In 2011 most lecturers seem confident that technical support is available. However, there are still some
comments indicating dissatisfaction with the support. As one respondent put it;”...The support person at
the School of Engineering works only part time. Often when you get problems no one is here and
therefore the LMS cannot be used more extensively.’

In Figure 9 the lecturers’ expectations about the future impact of LMS use in 2006 and 2011 are

compared.
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Figure 9: The expectations about future impact of LMS use in the future
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The optimism of 2006 has been replaced by a far more reluctant attitude in 2011. Still, the lecturers
regard the LMS as a useful tool in their practice. A certain curiosity about the possibility to use more
tools in the LMS in the future could be seen; “...1 think there are more tools that would fit into my

teaching. For example, tools for communication and interaction.”, “...An LMS can be a great addition to
[traditional] teaching”.

In Figure 10 the lecturer’s expectations about future impact on students’ performance in 2006 and 2011
are compared.
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Figure 10: The expectations about the future impact of LMS and students’ performance

The responses show the same pattern as above (Figure 7): high expectations in 2006 and a cautious,
albeit still positive, attitude in 2011. A number of comments indicate that the main difference is the
lecturers’ perception of the effort it takes to utilize the interactive tools; “...1 would have liked to use more
interaction tools with students during the course, but lack of time and the problem that students do not
want to get involved, means that the LMS is used only as a distribution tool.”

In Figure 11 the lecturers’ assessment of the work climate at the school of Engineering in 2006 and 2011
are compared.
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There is a good discussion going on among the lecturers on how to use the LMS
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Figure 11: The climate at the School of Engineering

Since all teachers were expected to use the LMS in 2011, at least some parts of it, it is natural that the use
of the LMS was discussed more frequently. Still, the results for 2011 indicate that lack of peer support
and/or peer recognition may be a barrier to a more extensive use of the LMS.

In Figure 12, the lecturers’ perceptions of the institutional policy about the use of LMS in 2006 and 2011
are compared.
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Figure 12: The institutional policy about the use of LMS

The difference shows that the lecturers are encouraged to use the LMS more in 2011, but their comments
suggests that they do not feel much pressure to apply a wider range of features. One lecturer said;"[...1 am
not aware of any...] policy about how teachers should use the LMS. | use the LMS in all my courses, but
solely for the distribution of documents”.

Summary of the results
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The LMS is well-established as a teaching aid, although only a narrow set of tools are used in most
courses. During the interviews nothing indicated that respondents use social media as an alternative to
the LMS. The most common use of the LMS is for course evaluation and distribution of documents to
students. The lecturers appear to be reasonably satisfied with the technical support offered by the School
of Engineering during and after the introduction of the new LMS in 2008. But they appear sceptical
about the pedagogical support and not really motivated to integrate more features into their practice.

When the situations in 2006 and 2011 are compared, there are no significant differences in the way the
LMS is used or in the lecturers’ attitudes toward the use of LMS. The common opinion among the
lecturers is that a LMS may facilitate their work considerably, but the beneficial effect on student
learning is not obvious, except for the convenient access to course material.

So, access to computers, a LMS and support are not sufficient to make lecturers utilize a wider range of
tools in their work. In particular, little is done to promote students” interaction and collaboration by
means of interactive tools in the LMS.

Discussion

When the lecturers’ expectations concerning the future impact of the LMS on the education are
compared (Figure 9 and 10) it is clear that the lecturers are not as optimistic in 2011 as they were in
2006. Still, most of them believe that a LMS can have a positive impact on education and their work
situation. Hence the reluctance to utilize tools for interaction cannot be explained by doubts about their
potential pedagogical value.

A feature in the LMS that saves the lecturers’ time and effort, without adversely affecting the students’
performance, will probably be used eventually. Still, it may take some time and effort for a lecturer to
start using a new tool. The “perceived ease of use” describes how hard it is to get started. A good start
depends on the software quality, but also on the availability of good technical and pedagogical support.
Whether available technology will be used depends on the balance between the perceived ease of use and
the expected outcome (Al-Senaidi, Lin & Poirot, 2009; Wang & Wang, 2009).

To explain the difference in utilization between the tools for interaction and the other parts of the LMS
we must look at the expected impact on the lecturers” work situation. The impact of technology on the
work situation can be divided into two parts; as change in workload and change in outcome, i.e. students’
performance. In Figure 13 the situation is visualized as a seesaw.

More Less |_| Worse Better
|Expected impact on Lecturers workload Expected impact on Students performance |

Figure 13: The balance between expected impact on workload and expected impact on
sudents” performance (drawing by the author)

On the left-hand side is the perceived impact on the lecturers’ workload: if a tool is likely to save time and
effort we move closer to the middle and the chance increases that the scale will turn and the tool be
utilized. With better support, education and user-friendly programs, the perceived ease of use will
increase. Another factor is the students’ computer literacy and prior experience of the feature in
question; if the students are familiar with a tool it is probably easier for the lecturer.

On the right-hand side in Figure 13, the expected outcomes are considered. The impact on students’
performance can be positive or negative, giving better or worse results. Tools with perceived positive
effects on students’ performance and/or learning experience are likely to be utilized as long as no extra
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effort is needed from the lecturer. A tool that is expected to require more time and effort from the
lecturer may still be utilized, but only if the expected effects on students’ performance and/or learning
experience outweigh the increased demands on the lecturer.

Since the decision to use tools in a LMS usually is left to the lecturers, it is easy to see that it will take a lot
of positive expectations about learning outcomes from tools for interaction to balance a fear of extra
workload.

With this in mind we can now explain the big difference in utilization of the four groups of tools in the
LMS.

The tools for course administration are special since their application is usually decided by the
educational institution rather than individual lecturers. Lecturers usually are requested to keep track of,
and report on test results, students’ attendance etc. Such information may be handled with the LMS or
other programs.

The tools for distribution of documents can be expected to lessen the lecturers’ workload by replacing
paper copies, provided that the students have sufficient access to computers and the internet. This saves
money and improves the students’ access to course material. In a similar way, the tools for
communication are convenient and possibly time-saving as long as the students have sufficient access to
computers and the internet. Those tools are used by most lecturers in this investigation.

The tools for interaction are primarily intended to improve the quality of education by facilitating student
activity and cooperation, not to save time or effort for lecturers. On the contrary, it has been asserted that
lecturers may have to spend time and effort to monitor and guide the use of tools for interaction (i.e.
discussion forum) in a course (Murphy, 2004; Salmon, 2000). There are studies indicating that when
students have experienced collaborative learning by means of a LMS they want to increase the use of
tools for interaction (Limniou & Smith, 2010). In a recent study Heirdsfield et al. (2011) noted that
students were more positive towards the use of interactive features than teachers.

It should be noted that demands from the students’ are not taken into consideration in Figure 13.
Students’ requests may have an impact on the lecturer’s choice of tools, but only if the students are
familiar with the features in question. In the interviews some comments indicated that the students’ lack
of experience is an obstacle to start using more features in the LMS; “To make it work better the students
have to learn to use it”, “I would have liked to use more interaction tools with students during the course,
but lack of time and the problem that students do not want to get involved, means that the LMS is used
only as a distribution tool”.

It is possible that some lecturers are not motivated to utilize tools for interaction. Traditional modes of
teaching assume that the teacher knows whatever the students have to learn and information goes from
the teacher and textbooks to the students. Education outcomes are usually measured by exams, testing
the students’ knowledge within specific courses. In this mode of teaching, students’ interactions are not
considered to be of any great use or interest.

In contrast, students’ interactions are important in constructivist modes of teaching (Duffy & Jonassen,
1992). Those methods are based on the idea that individuals construct their own knowledge from
information, experience and interaction with other people or the outside world. From this perspective,
memorizing information is only one step in the creation of knowledge; it is only by using and processing
it that a person can transform memorized information into functional knowledge.

The interviewed lecturers emphasize lack of time as the major barrier to the use of tools for interaction.
To give more attention to the students and society’s long-term interest lecturers would have to overcome
their fear of extra demands on their time and look at the aims and purposes of education beyond the
scope of single courses in their practice since a lot of the beneficial effects are long-term and
interdisciplinary.

Some kind of incentives are probably needed to overcome the lecturers’ fear that the use of interactive
tools will increase their workload (Llamas-Nistal, Caeiro-Rodriguez & Castro, 2011). Such incentives
might be buy out time; special projects available for interested teachers who want to redesign their
courses using interactive LMS tools; changes to criteria for promotion or wage increases; teaching and
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learning awards for excellence in the use of LMS or increased publicity for role models who demonstrate
excellence.

It is not clear if the use of tools for interaction will actually increase the lecturers’ workload, except
perhaps during the initiation phase. If the tools are used routinely, lecturers may save time, for example
students may require less individual tutoring and the need for re-exams may decrease.

It has been argued before that staff training and support will not suffice to change lecturers’ practices and
that a major change in the way computer technology is utilized can only take place as a result of major
changes in the educational process (Blin & Munro, 2008; Selwyn, 2007).

Conclusions

Lecturers frequently use a LMS to distribute documents, send messages and for administration of
courses. In contrast, tools intended to facilitate interaction, collaboration and the creation of
communities of learners, are used sparingly. Lecturers decide which features to utilize, depending on the
expected impact on their workload.

Tools for interaction may have a significant, beneficial impact on education by promoting and facilitating
learner-centered procedures. But a lot of the beneficial effects are long-term and interdisciplinary,
outside the frame defined by time and subject for specific courses. As a result the lecturers’ fear of
additional workload will in most cases outweigh the potential benefits for the students. Hence, some kind
of incentives for lecturers are needed if educational institutions want to improve the students’ learning
experience by a wider utilization of Learning Management Systems. Future research is needed to
determine if, and to what extent such incentives can stimulate lecturers to routinely utilize tools for
interaction.
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APPENDIX 1

The interview questions

1 What parts of the LMS have you used in your courses? (Figure 1)

(Information were given about which tools of the LMS belong to each category and why)
A: Tools for distribution.

B: Tools for course management.

C: Communication tools.

D: Tools for interaction

The statements 3-12 were assessed on a 5-grade Likert scale. On the scale 1 equals “Agree in full” and 5
equals “Do not agree at all”.

The impact of a LMS at the School of Engineering:
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2. The use of a LMS has significantly helped many students to meet the demands of the education?
(Figure 5)

3. The LMS has significantly facilitated the work of the lecturers? (Figure 6)
The introduction of the LMS Ping-Pong at the School of Engineering:

4. You were given sufficient working time, education and support to start using the different tools in the
LMS at your work? (Figure 4)

5. The needs and wants of the lecturers were sufficiently taken into consideration during the
implementation process of the new LMS? (Figure 2)

6. There is good help to get if there is a problem with the LMS? (Figure 8)

7. If you have questions about the LMS you can always get help? (Figure 7)

The climate at the School of Engineering:

8. There is a discussion going on among the lecturers on how to use the LMS? (Figure 11)
9. Within the institution the lecturers are encouraged to use LMS? (Figure 12)

10. The integration of the LMS in teaching and learning is facilitated by good pedagogical support.
(Figure 3)

The future of LMS in engineering education:

11. A LMS can facilitate the lecturer’s work considerably? (Figure 9)

12. A LMS can increase study performance? (Figure 10)

The final questions, 13 and 14, were open-ended; the answers were recorded by key words.

13. How do you think a LMS should be used to facilitate the educational process the most in the future?
(What parts and under what circumstances).

14. Are there any changes you would like to see in the policy and support system for the LMS at the
school of engineering and/or the University of Boras?

Note: During the interviews the questions were in Swedish.
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