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To successfully enhance learning in higher education with technology, it is essential to
understand the main stakes in the potential of technology-enhanced learning. This paper
presents a case study of these stakes at a traditional, campus-based STEM faculty. Based on
four surveys, the paper identifies which potential educational purposes of technology that are
prioritised by the management, the educators in general, the educators engaged in Learning
Design, and the students in general as well as which prioritisations that are convergent and
divergent. Furthermore, the paper discusses how these stakes may inform building an efficient
Learning Design practice.
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Background

There is a widespread, general political agenda at universities that technology-enhanced learning (TEL) should
improve, modernise, and make teaching more efficient (Daniel et al., 2009; The Government, 2016). However,
the agenda rarely provides answers on how to efficiently enhance teaching with technology nor how to intepret
the concepts of 'improved learning' and ‘efficiency’. Recently, the Learning Design (LD) methodology has gained
foothold as an educational development methodology across in particular Australasia and Europe for introducing
technology in an efficient manner (Dalziel et al., 2016; Godsk, 2018). LD is characterised by educators being
active designers of student-centred TEL supported by practical design aids and pedagogy theory as well as an
underlying idea of sustainability in terms of supporting educators in developing, representing, sharing, and reusing
effective teaching practices (Conole, 2013; Conole & Oliver, 2002; Dohn et al., 2019). This also means that LD
has the potential to support an efficient introduction of TEL if effective practices are shared and disseminated.
Nevertheless, to build an effective and efficient TEL and LD practice in higher education, it is important to look
into how 'improved learning' would be perceived by understanding the main stakes in the potential of TEL.

The Faculty of Science and Technology (ST) is a large-scale, campus-based, research-intensive STEM faculty at
Aarhus University (AU), Denmark. ST is one of the university’s four faculties and has a total of 3,022 full-time
equivalent staff (FTE), of which 1,696 FTEs are in full-time academic positions, and it has 7,045 students (in
2018). ST had a turnover of EUR 334 million in 2018 (Aarhus University, 2019), equivalent to 38% of AU’s total
turnover, of which the vast majority originates from research grants. Evidently, this balance makes research the
top priority of the faculty. Nevertheless, an ambitious strategy for TEL was launched in 2011 (Aarhus Universitet,
2011) and further specified in 2018 (Aarhus Universitet, 2017; 2018) making the integration of technology in
education a strategic priority supported by the Board, the pro-vice-chancellor (PVC), and the vice-deans
responsible for education. The overarching, explicit aim of the integration at the institutional level is to improve
the quality of the education and increase learning, and implicitly also to comply with government digitalisation
goals (Aarhus Universitet, 2017; 2018). On faculty level, the aims are to support preparation before in-class
teaching, create opportunities for more and better feedback, facilitate a progression of students’ independence
during their studies, support the development of collaborative and reflective competencies, and give educators
insight into students’ learning outcome and level of understanding (STLL, 2019) — in addition to any module-
specific goals the educators may have. That is, in most cases TEL is not expected to be a vital component to
facilitate the teaching. In 2019, it is estimated that less than 10% of the modules across AU include online activities
and thus may be considered as ‘blended’ or ‘online’. In addition, as most students are living close to and attend
lessons on campus, the ambitions are primarily concerned with improving what happens before, during, and after
these lessons instead of, e.g., providing online modules and programmes.

No specific educational development methodology has been provided at AU and, thus, it is up to ST and its
educational unit to decide on a suitable methodology. Due to limited funding as well as negative experiences with
the previous ad hoc-approach to technology-enhancement of modules, the educational unit adopted a Learning
Design methodology in 2013 (Godsk & Hansen, 2016). The purpose was, in particular, to integrate technology in
teaching and learning in a pedagogy-informed way using practical and suitable pedagogical models and other
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design aids as well as make the development efficient by supporting documentation, sharing, and reuse of good
practice. However, to make this methodology efficient, one of the first questions that arise is on the actual interests
in the technology's role and impact — or phrased as a research question; ‘'what are the main stakes in the potential
of TEL in STEM undergraduate education?'

Methodology

The study was carried out using four online surveys in SurveyXact; one for each stakeholder: the institution, the
educators in general, the educators engaged in Learning Design, and the students in general. Each survey included
a corresponding battery of nine Likert-scale sub-questions on the potential of technology in higher education
based on the nine identified themes of documented educational purposes of TEL in Price and Kirkwood’s (2011)
synthesis of evidence of technology in higher education. The questions were phrased in such a way that each
respondent was asked to rate these nine purposes on a six-point Likert scale ranging from ‘not at all’ (0), ‘a very
limited extent’ (1), ‘a limited extent’ (2), ‘a certain extent’ (3), ‘a high extent’ (4) to ‘a very high extent’ (5). The
institutional stakeholder was asked to rate the educational purposes according to its importance for teaching at the
university and faculty in general, whereas the educators were asked to rate the educational purposes regarding
their teaching in general or the module they were designing. The students were asked to rate the educational
purposes according to their studies in general.

The institutional perspective was represented by the PVC who represents the strategic level at the university and
is the most senior responsible for teaching and learning at the university, and the head of the educational unit at
the faculty responsible for the operational level. These two sub-surveys were carried out in December 2016 and
November 2017. The educator perspective was represented by all science module responsible educators at the
faculty (N = 397) and was carried out June—July 2015. 213 completed and 14 partially completed the survey,
which corresponds to a 57% response rate and a 4.3% margin of error with a 95% confidence interval. 10 educators
actively involved in an organised Learning Design process from 2018 to 2019 also represented the educator
perspective. All first-year science students represented the student perspective. The survey was carried out in
January 2015, which means that most of the students at that time would have participated in six undergraduate
modules. 361 completed and 35 partially completed the survey, which corresponds to a 44% response rate and a
3.9% margin of error with a 95% confidence interval. This means that there is high confidence with the results on
the institutional, educator, and student perspectives, whereas the results on the educators engaged in Learning
Design mostly serve to provide perspective due to the low quantity. Upon completion of the surveys, the data was
collected from the survey tool and processed in Excel for calculating average prioritisations (Mean), standard
deviations (SD), and rankings (see Table 1).

Stakes in the potential of TEL

Table 1 illustrates the four stakeholders’ average prioritisations of the nine educational purposes, together with
their SD and ranking. The table shows several convergent and divergent views on the purposes that the technology
may play — either between the different stakeholders or within the individual stakeholder groups (indicated by a
high SD value).

Table 1: The main stakeholders' prioritisations of the educational purposes of technology

o Educators
Institution Educators (all) ; . Students (all) All  stakeholders
Stakeholder n=2) (n = 219) gela(;;ung design) (n (n =322) (equal weight*)

(Item) Educational purpose** Mean SD Rank Mean SD Rank Mean SD Rank Mean SD Rank Mean SD Rank

(1) That the students can study 25 05 8 188 112 9 25 16 9 322 143 9 274 068 9
from where they want and do not

always have to come to campus

(2) That the students can repeat 25 05 8 234 110 8 37 07 6 387 108 6 335 084 8
lectures and other teaching

activities as they prefer

(3) That feedback is provided to 40 00 3 416 0.76 3 40 07 3 437 089 1 412 019 3
the students' learning process,

their assignments, and answers to

their questions

(4) That the students learnto link 4.0 1.0 3 418 083 2 39 13 4 417 105 4 402 010 4
theory to practice

(5) That the students develop 45 05 1 387 09 4 42 08 2 406 106 5 426 032 2
skills for a future job
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(6) That the teaching supports 35 057 3.79 100 6 37 095 368 111 8 363 015 7
collaboration and interaction
among the students

(7) That the students find the 40 003 381 092 5 27 058 433 088 2 367 027 5
teaching and learning is enjoyable
(8) That the examination reflects 45 051 446 062 1 43 071 433 094 3 436 009 1

the curriculum and skills the

students are supposed to have

learnt

(9) That the teaching is in 40 003 339 118 7 31 167 381 113 7 365 031 6
complete concordance with the

formal requirements (i.e. learning

goals and the estimated study

time/ECTS)

*Equal weight is the average prioritisation of the institutional, educator, and student perspectives. **The educational purposes
were phrased in the first person and Danish in the student survey.

It can be observed that all stakeholders find feedback to the students (item 3), linking theory to practice (item 4),
and examination alignment (item 8) of high importance. Furthermore, all stakeholders find that students
developing skills for a future job (item 5), collaboration and interaction among students (item 6), and teaching in
concordance with formal requirements (item 9) are of some or high importance. Primarily the institution, the
students, and, to some extent, the educators in general prioritise that students find teaching and learning enjoyable
(item 7); however, this is of less concern to the educators involved in an actual Learning Design process. The
place and pace flexibility potential of TEL (items 1 and 2) is of limited interest to all stakeholders; however,
students and the educators involved in Learning Design are generally more interested in this than the other
stakeholders.

Nevertheless, the SD values suggest that there is a diverse view on educational purposes within some stakeholder
groups. For instance, a considerable share of the educators and students find the flexibility highly important, while
others find it of little importance. In addition, a similar high variance exists among the views on the support for
collaboration and interaction; the concordance with formal requirements; and linking theory to practice. The
variance of the last two is particularly significant for the educators engaged in Learning Design. Comparing the
two groups of educators, particularly the purpose of developing the students' skills for a future job and providing
place flexible learning has a higher priority among the educators engaged in Learning Design. This suggests that
there may be very diverse aims of enhancing learning with technology and that these aims may change and/or
become more tangible when an educator becomes actively involved in Learning Design.
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Figure 1: The convergence of the Top 2-3 (the inner circle) and Top 6 (the outer circle) prioritisations of
the three main stakeholders in general. The digits refer to the item numbers.

However, as it is "cost-free™ to assign high priority to all of the educational purposes, it also relevant to compare
the ranking of the different items. Figure 1 shows a Venn diagram of which prioritisations with the highest
rankings that are convergent among the institution, the educators, and the students in general. This illustrates that
despite all stakeholders are assigning high priority to most of the educational purposes of technology (Table 1)
there are pivotal differences. For instance, the institution is highly concerned with the aspects relating to teaching
in concordance with formal requirements and technology used for developing the students' skills for a future job.
However, the students are generally less concerned with these purposes and more interested in the pace flexibility,
the feedback, and the enjoyable teaching and learning that the technology may provide. Likewise, the educators
prioritise being able to support the students' collaboration and interaction as well as linking theory to practice
through technology.

Building an efficient Learning Design practice

According to Encyclopaedia Britannica (2019), “efficiency” is defined as ‘a measure of the input a system requires
to achieve a specified output. A system that uses few resources to achieve its goals is efficient...’. Thus, in the
context of a Learning Design practice, efficiency is the balance between the efforts associated with the facilitation,
design, implementation, and teaching/learning processes; and the impact it has on its stakeholders, such as the
institution, the educators, and the students when enhancing learning with technology (Godsk, 2018). Often impact
is assessed based on the students’ learning experience (Davids et al., 2013; Dawson et al., 2010; Pejuan et al.,
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2012). However, it can also be assessed based on the institutional and educator perspectives, such as sustainability
and cost-efficiency (Atkinson, 2011; Bai & Smith, 2010; Brown & Voltz; 2005; Daniel et al., 2009; Elliott &
Sweeney, 2008; Godsk, 2018; Pankratius et al., 2005). In any case, this highlights the importance of understanding
the interests in technology in education and that impact needs to be interpreted accordingly.

As Table 1 shows, generally there is a high level of interest in the educational purposes TEL may actualise. In
particular, feedback, linking theory to practice, and examination alignment are of high common interest. Table 1
and Figure 1 also show that enjoyable teaching is of high interest to the students and the institution, and that
flexibility is of high interest to some students and educators, but not all. The difference between the prioritisations
of the educators in general and the educators engaged in Learning Design as well as within the group of designing
educators suggest that interests will often be linked to the actual purpose of integrating technology in a specific
module and differ from the general perspective.

That is, building a Learning Design practice that supports actualising some of these highly desired impacts of TEL
as well as any additional strategic and module-specific aims has the potential to be interpreted as effective.
Furthermore, the efforts ("inputs™), such as the costs and the sustainability of the Learning Design practice should
be considered when assessing its efficiency. That is to say, to build an efficient Learning Design practice the main
stakeholders' prioritisations of the educational purposes of technology, any additional strategic and module-
specific aims with the integration of technology, and the various efforts associated with facilitating the Learning
Design process and practice in general should be considered. At ST, this knowledge is used to inform the current
Learning Design practice by assessing the efforts and impacts of Learning Design initiatives according to the
stakeholders' prioritisations, including the module-specific aims.

Conclusion

Technology in higher education is often portrayed as a way to improve quality in higher education and make
teaching more efficient, and Learning Design has the potential to introduce technology effectively and efficiently.
However, to improve quality with technology, it is essential to understand what the main stakes in the potential
of TEL are and use this to inform Learning Design practice. This paper has presented a case study of the main
stakes in the potential of a TEL at a traditional, campus-based STEM faculty. The study revealed that there are
several joint views on TEL as well as significant differences. These differences appear to be linked to the role of
the stakeholder: the institution is highly concerned with aspects such as formal requirements and employability,
the educators are concerned with aspects they believe will ensure good teaching, and the students are concerned
with their own learning experience and preferences. This is not a surprising difference, but it suggests that there
are diverse conceptions of and expectations to the educational purposes of technology in education. Furthermore,
it also indicates how TEL initiatives will be perceived and thus the potential impact it will have on the main
stakeholders. In the context of Learning Design, this may help to identify and build practices that efficiently
support the integration of technology.

Though ST is traditional STEM faculty that most likely share characteristics with a large number of similar
faculties, the exact prioritisations will vary. Thus, it would be relevant to conduct similar surveys at other faculties
to further investigate to what extent the prioritisations apply.
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