€Y Routledge

g Taylor &Francis Group

LEARNING Interactive Learning Environments

ENVIRONMENTS 8

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/nile20

Meaning-making in virtual learning environment
enabled educational innovations: a 13-year
longitudinal case study

Na Li, Xiaojun Zhang, Maria Limniou & Youmin Xi

To cite this article: Na Li, Xiaojun Zhang, Maria Limniou & Youmin Xi (2022): Meaning-making in
virtual learning environment enabled educational innovations: a 13-year longitudinal case study,
Interactive Learning Environments, DOI: 10.1080/10494820.2022.2081582

To link to this article: https://doi.org/10.1080/10494820.2022.2081582

© 2022 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group

ﬁ Published online: 29 May 2022.

N
CJ/ Submit your article to this journal &

||I| Article views: 71

A
& View related articles &'

@ View Crossmark data ('

CrossMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=nile20


https://www.tandfonline.com/action/journalInformation?journalCode=nile20
https://www.tandfonline.com/loi/nile20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/10494820.2022.2081582
https://doi.org/10.1080/10494820.2022.2081582
https://www.tandfonline.com/action/authorSubmission?journalCode=nile20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=nile20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/10494820.2022.2081582
https://www.tandfonline.com/doi/mlt/10.1080/10494820.2022.2081582
http://crossmark.crossref.org/dialog/?doi=10.1080/10494820.2022.2081582&domain=pdf&date_stamp=2022-05-29
http://crossmark.crossref.org/dialog/?doi=10.1080/10494820.2022.2081582&domain=pdf&date_stamp=2022-05-29

Routledge

Taylor & Francis Group

a OPEN ACCESS ‘ W) Check for updates

Meaning-making in virtual learning environment enabled
educational innovations: a 13-year longitudinal case study

INTERACTIVE LEARNING ENVIRONMENTS
https://doi.org/10.1080/10494820.2022.2081582

39031LN0Y

Na Li ©®2P, Xjaojun Zhang? Maria Limniou ©® and Youmin Xi®
®Academy of Future Education, Xi'an Jiaotong Liverpool University, Suzhou, People’s Republic of China;; BSchool of
Psychology, Faculty of Health and Life Sciences, University of Liverpool, Liverpool, UK

ABSTRACT

Despite the high expectation of virtual learning environments (VLEs) to
accelerate meaningful educational innovations for more interactive
learning and teaching, resistance to changes exists, and innovations are
fading over time. How to promote widespread and steady adoption of
VLE enabled innovations remains an open question. This study uses
mixed methods to examine 13 years of VLE logs, archival documents,
and interviews with 51 teachers to investigate two research questions:
What is the threshold stage of the institutionalisation process of VLE
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enabled innovation, and how does the innovation become consensus
institutionalised in the threshold stage? We found that the majority VLE
enabled innovations (such as virtual classrooms and interactive quizzes)
were abandoned or faded before the new or changed learning and
teaching practices were fully habitualised. The empirical results show
that individual cognitive divergence and collective consensus could
promote habitualised institutional leverage through a threshold
process, namely, meaning-making. These findings extend our
understanding of the cognitive mechanism, and we suggest that
universities provide continuous facilitating and teacher support, both
on technological use and pedagogical design, to help teachers develop
the meaning of the action as a priority. Research significance and
implications to the educational transformation in the COVID-19
pandemic are discussed.

Introduction

Although the virtual learning environments (VLEs) or learning management systems have been
designed as integrative, communicative, and interactive learning environments to advocate new
learning opportunities for online or hybrid learning, the educational innovations enabled by VLEs
are not widespread as expected (Ashrafi et al., 2020; Flavin, 2020). Despite its negative impacts,
the COVID-19 has accelerated the development of online education and provided opportunities
for critical reflection on current educational practice (Green et al, 2020). However, people are
missing the “old teaching norm” (i.e. face-to-face or any other instructional approaches that domi-
nated higher education in the past), and resistance to changes exists (Chan et al., 2021, p. 169). It is
still an open question if either or both the external disruption (e.g. COVID-19 and emerging technol-
ogies) or the internal cognitive evolution plays a critical role in promoting long-term transformative
change in higher education (HE).
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Institutional theory “has proven generative for research and insightful for practice” (Marsan et al.,
2020, p. 5) to study how human actors accept innovation and achieve stability and legitimacy in pat-
terns of collective action (Greenwood et al., 2017). Many educational scholars started to adopt insti-
tutional theory and emphasized the importance of institutionalising educational innovations across
the university (e.g. Huang et al., 2021; Nworie, 2015). Therefore, we use Tolbert and Zucker’s (1996)
three-stage model to study the institutionalisation process of VLE enabled innovations in HE. The
term innovation in this paper is defined as a new or changed educational practice or idea
enabled by VLE capabilities.

Specifically, we explore the threshold stage and how VLE enabled innovations can achieve insti-
tutionalisation by completing this threshold stage. We apply quantitative and qualitative methods to
examine the institutionalisation trajectories of 19 VLE enabled innovations in an international univer-
sity’s 13 years of development. Our analysis finds that the threshold stage is from innovation
initiation to habitualisation. Habitualisation may not be achieved if teachers fail to “create a
meaning” of innovations, leading to incomplete institutionalisation. Meaning-making, therefore,
plays a critical role in the threshold stage through two parallel dimensions: individual cognitive
divergence (Colyvas, 2007) and collective cognitive consensus (Combe & Carrington, 2015).

This study highlights the value of integrating the sociological concept of meaning-making in an
extended institutional theoretical model to specify the cognitive mechanism of institutionalising the
VLE enabled innovations in HE. Further, we stress the importance of individual and collective cogni-
tive filters (Combe & Carrington, 2015) to understand better how teachers create meaning from the
VLE enabled innovations and habitualised standards (Colyvas, 2007) learning and teaching practices
emerge in the institutionalisation process. We discuss the research significance and practical impli-
cations of the COVID-19 pandemic.

Literature review
Vle enabled innovations and educational transformation

Rogers (2003, p. 49) defined innovation as “an idea, practice, or object perceived as new by an indi-
vidual or other unit of adoption”. Prior scholars studied different drivers of innovations and included
technology as one of the key drivers (Scott, 2014; Van de Ven & Hargrave, 2004). Universities are
expected to provide new learning opportunities and promote educational innovations to reshape
learning and teaching practices by integrating technologies (Pelletier et al., 2021). VLEs, as one of
the universal educational technologies, are designed with critical pedagogical value (e.g. construc-
tivism and connectivism) and technological functionalities (e.g. instant feedback, paperless multime-
dia submission and group discussion) to enable new learning opportunities in an interactive and
communicative online or hybrid learning environments(Barari et al.,, 2020; Browne et al., 2006).
We defined VLE enabled innovation as a new or changed educational practice or idea enabled by
VLE capabilities.

However, the material benefits of VLE enabled innovations for the institutional structure are “not
readily calculable” (Tolbert & Zucker, 1996, p. 186), which increases the complexity of understanding
its mechanism (Sinclair & Aho, 2018). Studies found that many innovations “result in fads or tempor-
ary novelties, while others may endure for many years while receiving little attention” (Natividad
et al,, 2018, p. 85). “It is surprising that higher education has not been transformed by technology,
as many other goods and services have been” (Flavin, 2020, p. 145). Further, the extant educational
literature shows little evidence of wide-scale educational transformation with digital technologies
(Blundell et al., 2020).

Technology acceptance models (Davis, 1986; Venkatesh et al., 2003) and innovation diffusion
theory (Rogers, 2003) provided a valuable theoretical framework for emerging studies on VLE adop-
tion and diffusion, while the institutional theory provides a processual perspective that considers the
collective cultural influence and individual rationales to seek innovation institutionalisation (Li et al.,
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2021). Further, institutional theory has made excellent contributions in stressing the “unreflective,
routine, and taken-for-granted nature of most human action” (Raviola & Norback, 2013, p. 1173).
Berger and Luckmann (1967) defined institutionalisation as a process occurring over time that
could create rules, norms, and shared knowledge and belief systems with increasing objectification.
Their discussion on institutionalisation inspired other institutional theorists to investigate the
process further, leading to multistage models (Greenwood et al., 2017).

The sequential multistage institutionalisation model

In their three-stage sequential multistage model, Tolbert and Zucker (1996) expanded the objectifi-
cation-based institutionalisation process (Berger & Luckmann, 1967). The three stages are habituali-
sation, objectification, and sedimentation. From an educational perspective, habitual actions require
considerable repetition of a learning task (Sargent, 2015). The habitualisation process develops pat-
terned behaviours and generates “new structural arrangements’ (such as policies, procedures, and
offices) to solve “a specific organizational problem or set of problems’ (Tolbert & Zucker, 1996,
pp. 181-182). Through the objectification process that produces tangible and intangible objects
(Barman et al,, 2016), an organization develops a certain “degree of social consensus among organ-
izational decision-makers concerning the value of a structure”(Tolbert & Zucker, 1996, p. 182). Sedi-
mentation contributes to achieving full institutionalisation (Van de Ven & Hargrave, 2004) by
completing the spread of new arrangements and structures across generations of innovation adop-
ters (Rogers, 2003) within and between organizations over time (Tolbert & Zucker, 1996). The sedi-
mentation of new educational reality requires a reduction of origins (Kligyte & Barrie, 2014).

The three-stage institutionalisation model has been used in many studies (e.g. Marsan et al., 2020;
Wei, 2021), but few educational studies so far. To address this research gap, we adopted the theor-
etical model to explore the institutionalisation process in the HE context, where organizations have a
looser structure and higher autonomy (Hsu et al., 2018). Another research gap is about the threshold
stage that determines the success of institutionalisation. Studies found that innovations faded or
stopped progressing at different institutionalisation stages. For instance, Wei (2021) found that
the habitualisation stage is unstable and, thus, has a higher failure rate for the institutionalisation
of the innovation. Haack et al. (2021) argued that the objectification stage is the gatekeeper for
full institutionalisation. To date, which stage is the threshold remains controversial.

Research questions

Our study investigated two research questions: what is the threshold stage of the institutionalisation
process of VLE enabled innovations, and how do the innovations become institutionalised in the
threshold stage?

Methodology

This longitudinal case study examined the institutionalisation process at an international university
(from here on, “University”) for the richness and openness of its technological innovation projects
from 2006 to 2019. The University has integrated 65 digital technologies on the Moodle-based
VLE, enabling various educational innovations. We collected quantitative and qualitative data,
including 13 years of digital panel data, about 1248 pages of archive documents, and over 100 h
of semi-structured interviews with 51 participants. Following the constructivist grounded theory
(Bryant & Charmaz, 2019), we built a theoretical structure based on the original detailed data with
high accuracy and integrated the theoretical concepts from substantive theory to a more general
level (Gioia et al.,, 2013). This study received the University ethics approval, and we followed the
case study protocol to conduct fieldwork for data collection, analysis, and study reports (Yin, 2018).
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Data collection

Digital panel data

We identified VLE enabled innovations, tracked their changes, and determined the institutionalisa-
tion stage to explore the first research question. Specifically, we collected 13 years of digital panel
data from the Moodle databases (about three terabytes of auto-recorded user logs). These data
included vital information, like the number of formal courses taught per academic year, the type
of digital technologies integrated, and the actual use of these digital technologies (see appendix
Table A). We cleaned the raw data by eliminating erroneous or irrelevant information and scrubbed
the data of digital technologies with shallow usage (i.e. no actual user attempts). The user logs
reflected teachers’ actual behaviours with the digital technologies, such as online activity creation
time, time spent on VLE, and user attempts. These data helped triangulate the interview responses
regarding technology usage in the innovation institutionalisation process.

Archival documents

To better understand the documented history of VLE enabled innovations, such as decision-making
processes and policy implementation, we collected 1248 pages of 475 archival documents published
between 2006 and 2019 (see Appendix Table B). For instance, the document “2017 Policy on student
attendance and engagement” reported that all course leaders “should decide on the most appro-
priate way to record attendance” using VLE-based online attendance technology. All collected docu-
ments were imported into NVivo version 12 for content analysis and data coding.

Interviews

While the digital panel data and the archival documents showed “photos” of the University history,
the interview informants played a critical role in narrating the vivid stories behind the static “snap-
shots.” Applying the purposeful sampling strategy (Guest et al., 2006), we interviewed four staff
members from different countries. They had worked at the University from 2006 to 2019 in
different roles. Then, we adopted the snowballing technique (Aguinis & Solarino, 2019) to select
referrals recommended by prior informants for further investigation. In line with the grounded strat-
egy, we asked semi-structured open questions such as, “what learning technology did you use in the
past years, and how was your experience?” The number of interviews continued until the data
reached saturation (Bryant & Charmaz, 2019). Finally, we recorded over 100 h of in-depth interviews
with 51 informants. They were representatives of the population of interest who had core leadership
and academic roles, with a mixed international cultural background (including American, Australian,
British, Canadian, Chinese, French, German, Greek, Indian, Italian, Malaysian, Mexican, Nepalese and
Philippines), were diverse in gender and educational background, and had served for seven years in
the University on average. We used the auto transcription technology with a manual audit. The non-
English transcriptions were manually translated into English before data analysis.

Data analysis

The data collected were analysed in three steps. First, we conducted descriptive quantitative data
analysis to “triangulate” the data and “paint the most comprehensive picture” for decision-
making (Duesbery & Twyman, 2020, p. 94). The University implemented 65 digital technologies
over the 13 years. The majority of them were excluded according to the following sampling criteria:
1) the tool should have been implemented and made available for all teachers and students between
2006 and 2019, and 2) the tool should have been used by teachers and students in a formal credit
course. Figure 1 illustrates the 19 selected digital technologies. To compare the technology adoption
in an academic year with that in other years, we calculated the technology usage rate by dividing the
total number of all credit-bearing courses by the number of credit-bearing courses using technology
per academic year. For example, in the academic year 2018-2019, there were 985 credit-bearing



o
<
e«
o
Q
<
&
=}
-
o
g
=

Figure 1. Technology usage rate chart (2006-2019).
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courses, and 723 courses used the digital assignment tool. Therefore, the usage rate for the assign-
ment tool in that academic year was 73%.
In the second step, we identified and labelled the institutionalisation stage of each innovation.

Specifically, we utilised the ethnographic notes from the documentary content analysis and inter-
views. In chronological order, we reconstructed vital historical events in innovation with the follow-
ing information: innovation name, the digital technology used in the innovation, time,
institutionalisation stage, and empirical evidence. Figure 2 shows our definitions and references of
the institutionalisation stages used for data coding. For instance, we quantified “patterned beha-
viours” (Berger & Luckmann, 1967) for when over 50% of credit courses had used the technology
in learning and teaching practice.

In the final step, we divided the 19 innovations into two groups — complete and incomplete insti-
tutionalisation. We considered the institutionalisation stage where most innovations failed to cross
the threshold stage. By applying a three-phase grounded coding process (see Figure 3), we aimed to
understand the mechanism for generalising the critical theoretical concept from empirical data

Innovation

A\ 4

Habitualization

Objectification 3

Sedimentation

a new or changed
educational practice
or idea enabled by
VLE capabilities

Definitions

An unforced process with
patterned behaviors (i.e.,
technology usage rate is
over 50%). New structural
arrangements (including
organizational or
departmental guidelines,
framework, policy, or
office) are generated at
the completion of this
stage.

A process follows the

habitualization stage, with
increased adoption of
patterned behaviors, and
frames the new structural
arrangements into the
conceptual models (i.e.,

| organizational strategy)
| for broader adoption.

The process follows the
objectification stage
and involves the spread
of patterned behaviors
and the new structural
arrangements across
generations (i.e.,
academic years) of
technology users within
the organization.

Flavin, 2020

References Rogers, 2003

Scott, 2014
Tolbert & Zucker, 1996
Berger & Luckmann, 1967

Scott, 2014
Tolbert & Zucker, 1996
Berger & Luckmann, 1967

Scott, 2014
Tolbert & Zucker, 1996
Berger & Luckmann, 1967

Figure 2. Our definitions of the institutionalization stages.
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15t Order Codes Excerpt 2" Order Themes Theoretical Dimension

« Innovation 1: Some teachers chose to apply the online forum approach
because it is easy and convenient, while some appreciated the
constructivist learning opportunity it could provide.

« Innovation 2: Some teachers had a personal desire to obtain strong
evidence for promotion through the online course questionnaire
approach, while some appreciated the pedagogical value. - "

PP PP pedagog Individual Cognitive

+ Innovation 3: Some teachers believed the paperless workflow of the Divergence
online submission innovation can help save trees, while some
appreciated the benefit of reducing the data loss.

+ Innovation 4: Some teachers had a personal need to collect data
through the online attendance approach for research, while some
appreciated the benefit of increasing student engagement.

Meaning-making

« Innovation 1: Some teachers agreed with other teachers’ reasoning of
applying the online forum approach and adopted the innovation.

« Innovation 2: Some teachers followed the university instructions and
started to share the same understanding of the online course
questionnaire innovation’s value.

Collective Cognitive
« Innovation 3: Some teachers observed other teachers’ good practices Consensus

of using the online submission innovation and began sharing the
understanding of the innovation’s value.

+ Innovation 4: Some teachers followed senior colleagues’ or line
managers’ recommendations and began sharing the same
understanding of the online attendance innovation’s value.

Figure 3. Data analysis structure.

(Bryant & Charmaz, 2019). We reviewed incidents in the identified threshold stage in the initial phase
and started with open coding. As the analysis progressed, the coding moved “from comparing inci-
dent to incident to comparing incidents with properties of categories” (Bryant & Charmaz, 2019, p. 5)
among the complete and incomplete innovations. The complete innovations crossed the threshold
stage (thus entering the habitualisation stage) when both of the following conditions were met: 1)
over 50% usage; 2) a new policy and/or new structure. However, the incomplete innovations were
abandoned or neglected without evident institutional changes.

To discover the “underlying uniformities in the original set of categories or their properties”
(Glaser & Strauss, 1967, p. 110), we went back and forth between the theoretical literature and
the grounded data regarding various reasons for teachers to adopt these innovations at the early
initiation stage. Then we reconsidered the connections and underlying logic among the individual
teachers and groups of teachers. Ultimately, we moved two second-level themes—individual cogni-
tive divergence and collective cognitive consensus—to a higher-level concept: meaning-making.

Results
The threshold stage of the institutionalisation process of VLE enabled innovations

This longitudinal study found that most VLE enabled innovations (79%) (see Figure 4) failed to get to
the habitualisation stage. In other words, innovations need to complete the transition from initiation
to habitualisation first, and only doing so will boost their chances of becoming fully institutionalised.
Therefore, the threshold stage is between innovation initiation and habitualisation. Only 4 out of 19
innovations completed the institutionalisation process through the three stages of habitualisation,
objectification, and sedimentation (Tolbert & Zucker, 1996). The remaining 15 innovations faded
in the threshold stage.

Complete institutionalisation
Four innovations completed institutionalisation. Innovation 1 was enabled by the newly
implemented VLE-based online forum in 2007. Instead of sending emails conventionally, the vice
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Figure 4. Overview of VLE enabled innovations at each institutionalization stage.

president for academic affairs modelled the new approach of using an online forum to communicate
with staff and students. From the VLE logs, we observed a 100% usage rate of the online forum across
the University in the first academic year, 2007-2008. According to our definition, having a 50% or
higher usage rate is one of the two conditions to achieve habitualisation. The second condition
was reached in the academic year 2014-2015. A new office was formed with the new function to
better support the institutional technology-enhanced learning (TEL) and launched the TEL frame-
work in 2016. For instance, the TEL framework reported: “effectively moderated discussion forums
can provide a way to enrich formal and informal conversations within a subject via providing
greater opportunities for open exchanges of ideas and views.”

Innovation 2 (questionnaire) and 3 (assignment) were also inspired by the VLE-based digital tech-
nologies in 2007. The habitualisation process for Innovation 3 was just like Innovation 1 but slightly
different for Innovation 2. The Innovation 2 usage rate kept increasing to 86% and dropped in 2013—
2014. The University switched online questionnaires to another system that year. According to the
archival documents and interviews, the approaches continued in the new system for all credit-
bearing courses implementing the institutional guideline. Therefore, Innovation 2 achieved habitua-
lisation. Innovation 18 (attendance) was implemented simultaneously with a university policy on
attendance and student engagement in 2017. Resistances existed, but the usage rate kept
between 90% to 99% since its initiation. It was a top-down approach initially but habitualised by
the whole university over time.

The processes of objectification and sedimentation for the four innovations were quite similar.
The habitualised behaviours were further standardized to seek institutional objectification, imple-
menting the University’s five-year academic strategy (2018-2023) more stable (Miles et al., 1987).
Their high usage rates (over 50%) lasted for the remaining years, which evidenced the sedimentation
of innovation across generations of teachers and students.

Incomplete institutionalisation

The remaining 15 innovations failed to complete the transition from initiation to habitualisation. For
example, Innovation 7 used VLE-based online glossary technology to replace the paper-based glos-
sary. Although the online glossary has been included in a VLE course template for all credit-bearing
courses (which created a fake peak in Figure 1), actual student attempts to use this technology for
learning were minimal (usage rate 1% — 11%). They never reached the “patterned behaviour”
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condition of habitualisation. The University then removed the tool from the course template, and the
innovation faded over time. The other 14 innovations faded at the threshold stage with lower usage
rates.

Meaning-making through individual cognitive divergence and collective cognitive
consensus

Based on the above findings for the first research question, we further investigated the key to cross-
ing the threshold stage. We grounded the theoretical concept of meaning-making as the critical step
that could be achieved through individual cognitive divergence or collective cognitive consensus.
We define meaning-making as a threshold stage that enables innovation from initiation to habitua-
lisation by evolving unique ideas (Colyvas, 2007) or developing shared beliefs (Combe & Carrington,
2015) that make sense to the innovation adopters’ institutionalisation process. The individual cog-
nitive divergence dimension emphasizes the importance of being inclusive, while teachers hold
different opinions of the innovation’s meaning at the early stage of institutionalisation. However,
the collective cognitive consensus dimension reinforces the power of similarities in objectives and
beliefs in compelling teachers to form patterned behaviours in the early institutionalisation stage.

Meaning-making through individual cognitive divergence

Individual cognitive divergence refers to how human actors actively interact with technologies and
evolve independent ideas of institutional routines at the micro-level (Baptista, 2009). In the edu-
cational context, previous norms and practices of learning and teaching shape the appropriation
of teachers’ daily routines, such as sending emails to students as a way of formal communication.
Giving up an existing familiar practice for an unknown new practice is risky and needs additional
effort (Raviola & Norbdck, 2013). Using new technology, some teachers are self-initiated into thinking
about the new opportunities that the new tool might bring, which helps them create their reasons
for adopting VLE enabled innovations.

A senior lecturer noted: “you do need a way to send out messages, and the forum is the way ...
you could use email ... but you would need an email address group for the students, which you do
not always have.” The pedagogical value of using an online forum is far beyond sending out
announcements. According to another senior lecturer, “part of the benefit of the online discussion
forum is that it gives students time to think before constructing an answer to another person, and
my dream is to have students take part in conversation or discussions about topics.”

A similar phenomenon occurred in the other three innovations that completed institutionalisa-
tion. For example, in Innovation 2, some teachers collected online student course feedback
because they needed it as evidence for academic promotion. Simultaneously, some appreciated
the pedagogical value of reflecting on students’ voices. In Innovation 3, some language tutors
piloted to use the of online assignment for paperless submission. They believed that creating a sus-
tainable learning environment is their principle of faith. Teachers from other departments also
started to adopt the innovation for different reasons. A senior lecturer from the Design School
reflected, “online marking is important because it reduced the chances of loss [content]. It is a
process with a lot more integrity ... .”

In the case of Innovation 18, one of the meaningful outcomes was the auto-generated attendance
report for the government, which was done by paper previously. It reduced the administrative work-
load and accelerated international students’ visa applications and renewal. Some teachers think that
online attendance made it possible to “take attendance effectively in large classes.” Regarding the
potential analytical value of such data, a senior lecturer said: “l am sure there is a causal, there is a
correlation [between the attendance and student performance] ... if you look at the data ... there
are still lots of students who do not attend many classes who pass [the examinations].”

Different people have different reasons for doing something, as long as those reasons make sense
(Colyvas, 2007). In the 15 faded innovations, most people failed to find a convincing reason to give
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up the old practice and adopt the new approach. Teachers’ attitudes toward learning technology are
the affective stances that might lead to technology use and innovation adoption (Wilson, 2021). For
example, in Innovation 9, the University suggested that teachers and students use the VLE-based
online chat for instant communication. However, some teachers argued, “no one will use the VLE
for 24 h, but we do check our social media messages frequently.” Social media (such as Reddit)
plays a more sticker role in teachers’ work and life in this digital era (Staudt Willet & Carpenter,
2020). We found that teachers gradually developed their cognition of what needs to be done and
how it should be done in a meaningful way. The missing of “meaning” will lead to resistance.

Meaning-making through collective cognitive consensus

Apart from divergent individual meanings, collectively agreed cognition was influential as a parallel
dimension in the threshold stage. Collective cognitive consensus refers to a phenomenon in which a
group of human actors shares the acknowledgement of the innovation, and through this, they give
their actions meaning (McGrath et al.,, 2019). We found that some teachers do not have a specific
purpose for themselves. Nonetheless, collective cognition promotes a standardized process that sup-
ports “calculative framing, engaging, and valorizing” (Slager et al., 2012, p. 763) in the institutiona-
lisation process. In the University, teachers shared a student-centred active learning culture and
adopted VLE enabled innovations to better support student engagement. A senior manager com-
mented: “there are specific things that have come out of using Moodle, which have shaped what
we do as a student-centred institution.”

Regarding paperless marking (Innovation 3), with the spread of the integrated learning course
collaborations over time, more teachers observed the excellent practices. Some academic depart-
ments were influenced and cultivated a departmental learning culture that encouraged teachers
to use the VLE-based online submission tool. A senior lecturer recalled that “ ... in my department,
staff are not required but requested to provide assessment or possibly do marking ... provide the
feedback through the VLE.” The department staff followed the collectively shared value and
started using the online submission tool to support student-centred learning. Another senior lec-
turer commented: “teachers are now giving scores online, which they traditionally [did] on paper
... they write feedback on a Word [document], but now it is showing on [a] separate [online text]
box.”

In the case of attendance (Innovation 18), a senior manager explained the university-wide con-
sideration of promoting the innovation—

[In] about 2015 ... there was an assumption that students were failing their modules because they were not in
the classroom. How do we know [that] they were not in the classroom? We need to have an attendance policy.
Then, there was much discussion about how we should have a policy ... after maybe two years of back and forth,
it was decided that the best way of doing it would be to use the VLE. So, the students come in, scan a QR code ...
This was for both the local and international students.

Implementing online attendance innovation was a collective decision made by a University commit-
tee with representatives from all the departments. Some teachers were influenced by external
pressure to take online attendance initially. Cultural framing takeovers changed in tandem with
the progressive spread of the action, inspiring reflection on meaningful outcomes, and thus
turned passive individual reaction into active collective appreciation (Hirsch, 1986). As a senior lec-
turer commented—

When the policy [is] released, | do not take attendance with the expectation that the students will attend [the
class] ... | take attendance because | am required to ... Earlier, we did not have a way of taking attendance in
large classes, [but] we [now] have a way ... which gives us a dataset ... there would be a great deal of use.

While the four innovations achieved habitualisation through the collective beliefs, no cognitive
consensus emerged for the other 15 innovations to be habitualised. For example, Innovation
10 used an online lecture tool (bigbluebutton aka BBB) to support distance lecture delivery. The
online lecture has become a new norm for many universities worldwide since COVID-19
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(Green et al., 2020). However, it was not the same in 2015 when online lecture innovation was
initiated. A senior lecturer told us:

“five years ago, everyone taught face-to-face ... only the iMBA program used BBB because the students were
busy leaders, so we taught through the virtual classroom ... the technology capacity was limited to only
support a dozen students for one session ... students cannot use a mobile phone to join ... without a techno-
logical upgrade, we have to stop using it.”

The limited institutional resources (such as technical support and infrastructure investment) were
prioritized to support more “popular” innovations, while the less “popular”’ and meaningful ones
received less support and collective attention.

Discussion and conclusion
Explaining the cognitive mechanism of institutionalisation in an extended model

Our study contributes first and foremost to the emerging educational literature on the institutiona-
lisation of VLE enabled innovations in HE. We extend the original three-stage institutionalisation
model (Tolbert & Zucker, 1996) to a four-stage model (see Figure 5) and unfold the underlying tran-
sition mechanism from VLE enabled innovation initiation to habitualisation. Through this process, we
emphasize the importance of meaning in acquiring institutionalisation. More importantly, we con-
ceptualise the threshold stage as “meaning-making” to explain the challenging phenomenon (the
habitualisation stage has a higher rate of structural failure than other institutionalisation stages)
that prior researchers highlighted (Bryant & Charmaz, 2021; Hadjithoma & Karagiorgi, 2009). Our
view of meaning-making is consistent with findings in the K-12 context in the UK, in which the
researchers considered meaning-making “as mediated knowledge building in action” and “building
and weaving over time, in often unexpected ways”(Twiner et al., 2021, p. 1).

This study addresses the above problems by introducing the concept of meaning-making from
the sociological literature to help interpret the critical but intangible cognitive changes in the VLE
enabled innovation institutionalisation process. The idea of meaning-making originates from the
sociology literature that indicated multiple worlds constructed differently but meaningful to
people who concur with the statements (Goodman, 1978). We agree with sociology theorists’
belief that the behaviours of human actors are affective, shifting their cognitive framework back

Innovation

Meaning-making

Divergence Consensus

|
|
|
Individual Cognitive || Collective Cognitive | |
|
-

e ————

\ 4

Sedimentation

\ 4

Habitualization Objectification

Figure 5. Our extended institutionalization process model that adapted from Tolbert and Zucker's (1996).
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and forth (Heise, 1979). The above ontological perspectives guide our investigation and help specify
the cognitive conditions under which teachers form collective behavioural patterns and build “the
connection between particular conditions and individuals’ receptivity to cognitive reorientation and
norm-breaking action”(Hinings & Tolbert, 2008, p. 486).

The diversity of meaning-making in the institutionalisation process

We argue that consistent meaning among teachers is not the only approach to institutionalisation;
instead, divergent individual cognitions could also lead to institutionalisation. Our study reveals the
constructive meaning-making process(Twiner et al., 2021)through individual cognitive divergence or
collective cognitive consensus over time. Prior scholars have pointed out that many institutional ana-
lyses work assuming that collective consensus is the standard premise of institutionalisation (Green-
wood et al., 2017). However, we argue that acquiring collective consensus (Combe & Carrington,
2015) is not the only way teachers develop the meaning of learning and teaching actions in the insti-
tutionalisation process. Individual teachers develop divergent understandings of institutional
arrangements in a way that “makes sense” (Gioia & Chittipeddi, 1991) to them and thus achieve
success in habitualised (Powell & Colyvas, 2008) learning and teaching routines.

Practical implications and limitations

The proposed empirical institutionalisation model provides theoretical and practical implications
applicable to other educational institutions in different regions. First, although this study only inves-
tigated VLE enabled innovations before the COVID-19 pandemic, it provides a robust evidence-
based solution to overcome the institutional barriers of tapping into teachers’ intrinsic motivation
for the widespread adoption of meaningful educational innovations (Lanford et al, 2019) for
higher education institutions facing the same or more challenges in the COVID-19 pandemic world-
wide. Society needs a more agile digital learning ecology where teachers and students can have
higher autonomy to co-create future education in a more inclusive and communicative learning
environment (Li, Wang, et al., 2022).

The four-stage model developed by this paper provides a practical pathway for educational pol-
icymakers and practitioners to rethink the power of constructive meaning-making in influencing
innovative learning and teaching effectiveness. For example, decision-makers need to know that
it takes time for teachers to create compelling cognitive meaning of the action (either a unique
reason or a shared belief). The institutional policy should consider the resources and environment
that can reward teachers for giving up existing teaching habits and adopting the new practices
through the VLE enabled innovations. Especially in the COVID-19 with high uncertainty (Greener,
2020), we need to manage our expectations of teachers’ uptake of the idea and the value of
making extra efforts for the long-term educational transformation. Continuous institutional facilitat-
ing and pedagogical support on integrating educational technologies (like VLEs) into innovative
practices, action learning and community of practice for teacher professional development (Li,
Wang, et al., 2022) can help the innovation get through the threshold institutionalisation process.

Second, the conception of meaning-making through divergent individual cognition and the col-
lective cognitive consensus is instrumental in attracting the attention of decision-makers to socio-
logical ideas while providing a more inclusive innovation environment in higher education.
Educational leadership can utilize the meaning-making conceptual model to develop the teacher
professional development framework, and create a communicative learning and teaching environ-
ment that supports bottom-up practical innovations and top-down strategic interventions to
enhance quality education through meaningful changes. The future-oriented mindset of inclusivity
and humanity is critical for contemporary teachers and educational leaders to acknowledge pro-
blems and refer to widely institutionalised procedures rather than only technical measures
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(Scott, 2014) in an environment with high uncertainty, ambiguity, complexity, and changeability
(Luan et al., 2019; Xi, 2021).

We gain evidence-based insights from a longitudinal case study with rich grounded data to
address the real-world problems of institutional educational change. The main limitation of a
single case study lies in its generalizability. Generalising the present study’s results beyond its
empirical context depends on how the meaning-making approaches can be shared with other popu-
lations globally. Many institutional studies have discussed the broader implications of meaning-
making in the digitalisation work process for knowledge-intensive employees in different industries
(e.g. Colyvas, 2007; Raviola & Norback, 2013). Prior studies in different educational contexts have also
emphasized the critical role of meaning-making in promoting effective learning and teaching actions
facilitated by learning technologies (e.g. Furberg, 2010; Twiner et al., 2021). Our findings could add
value to both theory development and practical improvements in other institutions with high knowl-
edge intensity, where their well-educated employees appreciate high-level autonomy and are open
to institutional partnership arrangements and governance structures (Dodgson et al., 2021).

For future development, we encourage researchers to test and supplement the historical and
process-oriented institutionalisation model with studies employing quantitative, multi-case com-
parison approaches to measure the various factors that might affect the VLE enabled innovation
institutionalisation, such as educational standards (Barari et al., 2020), perceived task performance
(Rienties et al., 2016) and cultural influence on VLE adoption (Li et al., 2021; Teo & Huang, 2019).
We would also suggest that future studies should examine the invisible reciprocal relationships
between the individual cognitive divergence and collective consensus in meaning systems and edu-
cational ideologies.

This paper conceptualises the empirical findings of a 13-year longitudinal case study of VLE
enabled innovations’ institutionalisation. By analyzing how VLE based technologies become accep-
table, enable innovations, and foster continuous transformation within an educational context, we
found that innovation to habitualisation is the threshold stage for institutionalising VLE enabled
innovations. The novelty of this study is in integrating what we call “meaning-making” before habi-
tualisation to reveal the invisible process through which the VLE enabled innovations to acquire
legitimacy through both individual cognitive divergence and collective cognitive consensus.

Notes on contributors

Na Li is a PhD candidate at the University of Liverpool and Xi’an Jiaotong-Liverpool University, an Educational Devel-
oper, and a Senior Fellow of the Advance Higher Education. Her areas of research interests include the virtual learning
environment, technology adoption, cultural diversity in higher education, educational development and institutional
theory in higher education.

Xiaojun Zhang is a senior associate professor and the Executive Dean of Academy of Future Education at Xi’an Jiao-
tong-Liverpool University, IR 814, South Campus, No.8 Chongwen Road Suzhou, Jiangsu Province. E-mail: xiaojun.z-
hang@xjtlu.edu.cn. As a Principle Fellow of the Advance Higher Education, his research interests include institutional
change and the role of leadership in the institutional change in the higher education context.

Maria Limniou is a Senior Lecturer in Digital Education and Innovation at the University of Liverpool and a Senior Fellow
of the Advance Higher Education. She is interested in how students learn through the use of technology in class and/or
outside class and how students can easily learn by integrating different learning tools into higher education.

Youmin Xi is a professor, board member and Executive President of Xi’an Jiaotong-Liverpool University; Pro-Vice-Chan-
cellor of University of Liverpool. His research and teaching areas cover strategic management and policy analysis, organ-
isational behaviour and leadership, and educational management.

Acknowledgement

We thank editors and anonymous reviewers for providing constructive comments to strengthen the manuscript. We
thank Dr Trevor Mahy and Dr Simon Schweighofer (Xi’an Jiaotong-Liverpool University) for proofreading and their
insightful suggestions on the statistic visualisation of the manuscript.



INTERACTIVE LEARNING ENVIRONMENTS . 13

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by National Natural Science Foundation of China: [Grant Number 71772152].

ORCID

Na Li (2 http://orcid.org/0000-0003-2395-3499
Maria Limniou (2 http://orcid.org/0000-0002-6317-4038

References

Aguinis, H., & Solarino, A. M. (2019). Transparency and replicability in qualitative research: The case of interviews with
elite informants. Strategic Management Journal, 40(8), 1291-1315. https://doi.org/10.1002/smj.3015

Ashrafi, A., Zareravasan, A., Rabiee Savoji, S., & Amani, M. (2020). Exploring factors influencing students’ continuance
intention to use the learning management system (LMS): a multi-perspective framework. Interactive Learning
Environments, 1-23. https://doi.org/10.1080/10494820.2020.1734028

Baptista, J. (2009). Institutionalisation as a process of interplay between technology and its organisational context of
use. Journal of Information Technology, 24(4), 305-319. https://doi.org/10.1057/it.2009.15

Barari, N., RezaeiZadeh, M., Khorasani, A., & Alami, F. (2020). Designing and validating educational standards for E-teach-
ing in virtual learning environments (VLEs), based on revised bloom’s taxonomy. Interactive Learning Environments,
1-13. https://doi.org/10.1080/10494820.2020.1739078

Barman, L., Josephsson, S., Silén, C., & Bolander-Laksov, K. (2016). How education policy is made meaningful — a narrative
exploration of how teachers show autonomy in the development of teaching and learning. Higher Education
Research & Development, 35(6), 1111-1124. https://doi.org/10.1080/07294360.2016.1144571

Berger, P. L., & Luckmann, T. (1967). The social construction of reality. Anchor Books.

Blundell, C.,, Lee, K.-T., & Nykvist, S. (2020). Moving beyond enhancing pedagogies with digital technologies: Frames of
reference, habits of mind and transformative learning. Journal of Research on Technology in Education, 52(2), 178-196.
https://doi.org/10.1080/15391523.2020.1726235

Browne, T., Jenkins, M., & Walker, R. (2006). A longitudinal perspective regarding the use of VLEs by higher education
institutions in the United Kingdom. Interactive Learning Environments, 14(2), 177-192. https://doi.org/10.1080/
10494820600852795

Bryant, A., & Charmaz, K. (2019). The SAGE handbook of current developments in grounded theory. SAGE Publications Ltd.
https://doi.org/10.4135/9781526485656

Chan, R. Y., Bista, K., & Allen, R. M. (2021). Online teaching and learning in higher education during COVID-19 - international
perspectives and experiences. Routledge. https://doi.org/10.4324/9781003125921

Colyvas, J. (2007). From divergent meanings to common practices: The early institutionalization of technology transfer
in the life sciences at Stanford university. Research Policy, 36(4), 456-476. https://doi.org/10.1016/j.respol.2007.02.019

Combe, I. A, & Carrington, D. J. (2015). Leaders’ sensemaking under crises: Emerging cognitive consensus over time
within management teams. The Leadership Quarterly, 26(3), 307-322. https://doi.org/10.1016/j.leaqua.2015.02.002

Davis, F. D. (1986). A technology acceptance model for empirically testing new end-user information systems: theory and
results [Doctoral dissertation, Massachusetts Institute of Technology]. Cambridge, MA.

Dodgson, M., Ash, S., Andrews, J., & Phillips, N. (2021). Managing technology-enabled innovation in a professional ser-
vices firm: A cooperative case study. Academy of Management Discoveries, https://doi.org/10.5465/amd.2020.0217

Duesbery, L., & Twyman, T. (2020). How are descriptive and inferential statistics different? In 700 questions (and answers)
about action research (pp. 94). SAGE Publications, Inc. https://doi.org/10.4135/9781544305455

Flavin, M. (2020). Re-imagining technology enhanced learning. Springer Nature, https://doi.org/10.1007/978-3-030-55785-0

Furberg, A. (2010). Scientific Inquiry in Web-Based Learning Environments: Exploring Technological, Epistemic and
Institutional Aspects of Students’ Meaning Making [PhD Thesis, University of Oslo]. Norway.

Gioia, D. A, & Chittipeddi, K. (1991). Sensemaking and sensegiving in strategic change initiation. Strategic Management
Journal, 12(6), 433—448. https://doi.org/10.1002/smj.4250120604

Gioia, D. A, Corley, K. G., & Hamilton, A. L. (2013). Seeking qualitative rigor in inductive research. Organizational Research
Methods, 16(1), 15-31. https://doi.org/10.1177/1094428112452151

Glaser, B. G, & Strauss, A. L. (1967). The discovery of grounded theory. Aldine.

Goodman, N. (1978). Ways of worldmaking. Hackett Publishing. https://doi.org/10.5040/9781350928558


http://orcid.org/0000-0003-2395-3499
http://orcid.org/0000-0002-6317-4038
https://doi.org/10.1002/smj.3015
https://doi.org/10.1080/10494820.2020.1734028
https://doi.org/10.1057/jit.2009.15
https://doi.org/10.1080/10494820.2020.1739078
https://doi.org/10.1080/07294360.2016.1144571
https://doi.org/10.1080/15391523.2020.1726235
https://doi.org/10.1080/10494820600852795
https://doi.org/10.1080/10494820600852795
https://doi.org/10.4135/9781526485656
https://doi.org/10.4324/9781003125921
https://doi.org/10.1016/j.respol.2007.02.019
https://doi.org/10.1016/j.leaqua.2015.02.002
https://doi.org/10.5465/amd.2020.0217
https://doi.org/10.4135/9781544305455
https://doi.org/10.1007/978-3-030-55785-0
https://doi.org/10.1002/smj.4250120604
https://doi.org/10.1177/1094428112452151
https://doi.org/10.5040/9781350928558

14 N.LIET AL.

Green, W., Anderson, V., Tait, K., & Tran, L. T. (2020). Precarity, fear and hope: Reflecting and imagining in higher edu-
cation during a global pandemic. Higher Education Research & Development, 39(7), 1309-1312. https://doi.org/10.
1080/07294360.2020.1826029

Greener, S. L. (2020). COVID-19: A stimulus to 2020 vision. Interactive Learning Environments, 28(6), 656—-657. https://doi.
org/10.1080/10494820.2020.1821434

Greenwood, R., Oliver, C., Lawrence, T. B., & Meyer, R. E. (2017). The SAGE handbook of organizational institutionalism.
SAGE Publications Ltd. https://doi.org/10.4135/9781526415066

Guest, G., Bunce, A, & Johnson, L. (2006). How many interviews Are enough?. Field Methods, 18(1), 59-82. https://doi.
org/10.1177/1525822X05279903

Haack, P., Schilke, O., & Zucker, L. (2021). Legitimacy revisited: Disentangling propriety, validity, and consensus. Journal
of Management Studies, 58(3), 749-781. https://doi.org/10.1111/joms.12615

Hadjithoma, C., & Karagiorgi, Y. (2009). The use of ICT in primary schools within emerging communities of implemen-
tation. Computers & Education, 52(1), 83-91. https://doi.org/10.1016/j.compedu.2008.06.010

Heise, D. R. (1979). Understanding events: Affect and the construction of social action. Cambridge University Press.

Hinings, C. R., & Tolbert, P. S. (2008). Organizational institutionalism and sociology: A reflection. In The sage Handbook of
organizational institutionalism. SAGE Publications Ltd. https://doi.org/10.4135/9781849200387.n20

Hirsch, P. M. (1986). From ambushes to golden parachutes: Corporate takeovers as an instance of cultural framing and
institutional integration. American Journal of Sociology, 91(4), 800-837. https://doi.org/10.1086/228351

Hsu, P. L., Maccari, E. A., Mazieri, M. R., & Storépoli, J. E. (2018). A bibliometric review of institutional theory on higher
education institutions. Future Studies Research Journal: Trends and Strategies, 10(3), 383-401. https://doi.org/10.
24023/FutureJournal/2175-5825/2018.v10i3.384

Huang, J., Matthews, K. E., & Lodge, J. M. (2021). ‘The university doesn’t care about the impact it is having on US’:
Academic experiences of the institutionalisation of blended learning. Higher Education Research & Development,
https://doi.org/10.1080/07294360.2021.1915965

Kligyte, G., & Barrie, S. (2014). Collegiality: Leading US into fantasy — the paradoxical resilience of collegiality in academic
leadership. Higher Education Research & Development, 33(1), 157-169. https://doi.org/10.1080/07294360.2013.
864613

Lanford, M., Corwin, Z. B., Maruco, T., & Ochsner, A. (2019). Institutional barriers to innovation: Lessons from a digital
intervention for underrepresented students applying to college. Journal of Research on Technology in Education,
51(3), 203-216. https://doi.org/10.1080/15391523.2019.1576558

Li, N., Wang, Q. Liu, J., & Marsick, V. (2022). Improving interdisciplinary online course design through action learning: A
Chinese case study. Action Learning: Research and Practice, 19(1), 49-64. https://doi.org/10.1080/14767333.2021.
2002681

Li, N., Zhang, X., & Limniou, M. (2021). A country’s national culture affects virtual learning environment adoption in
higher education: A systematic review (2001-2020). Interactive Learning Environments, https://doi.org/10.1080/
10494820.2021.1967408

Luan, S., Reb, J., & Gigerenzer, G. (2019). Ecological rationality: Fast-and-frugal heuristics for managerial decision making
under uncertainty. Academy of Management Journal, 62(6), 1735-1759. https://doi.org/10.5465/am;j.2018.0172

Marsan, J., Carillo, K. D., & Negoita, B. (2020). Entrepreneurial actions and the legitimation of free/open source software
services. Journal of Information Technology, 35(2), 143-160. https://doi.org/10.1177/0268396219886879

McGrath, C,, Rox3, T., & Bolander Laksov, K. (2019). Change in a culture of collegiality and consensus-seeking: A double-
edged sword. Higher Education Research & Development, 38(5), 1001-1014. https://doi.org/10.1080/07294360.2019.
1603203

Miles, M. B., Eckholm, M., & Vandenburghe, R. (1987). School improvement: Exploring the process of institutionalization.
ACCO.

Natividad, G., Spector, J. M., & Evangelopoulos, N. (2018). An analysis of two decades of educational technology pub-
lications. In R. Huang, Kinshuk, M. Jemni, N.-S. Chen, & J. M. Spector (Eds.), Lecture Notes in educational technology.
Springer Nature. https://doi.org/10.1007/978-981-13-0137-7

Nworie, J. (2015). Institutionalization of teaching and learning gains in higher education. Educational Technology, 55(5),
21-28.

Pelletier, K., Brown, M., Brooks, D. C., McCormack, M., Reeves, J., Arbino, N., Bozkurt, A., Crawford, S., Czerniewicz, L.,
Gibson, R., Linder, K., Mason, J.,, & Mondelli, V. (2021). 2021 EDUCAUSE horizon report, teaching and learning
edition. EDUCAUSE.

Powell, W. W., & Colyvas, J. A. (2008). Microfoundations of institutional theory. In R. Greenwood, C. Oliver, K. Sahlin, & R.
Suddaby (Eds.), Handbook of organizational institutionalism (pp. 276-298). Sage Publications Ltd. https://doi.org/10.
4135/9781849200387.n11

Raviola, E., & Norback, M. (2013). Bringing technology and meaning into institutional work: Making news at an Italian
business newspaper. Organization Studies, 34(8), 1171-1194. https://doi.org/10.1177/0170840613492077

Rienties, B., Bas, G., & Lygo-Baker, S. (2016). Why some teachers easily learn to use a new virtual learning environment: A
technology acceptance perspective. Interactive Learning Environments, 24(3), 539-552. https://doi.org/10.1080/
10494820.2014.881394


https://doi.org/10.1080/07294360.2020.1826029
https://doi.org/10.1080/07294360.2020.1826029
https://doi.org/10.1080/10494820.2020.1821434
https://doi.org/10.1080/10494820.2020.1821434
https://doi.org/10.4135/9781526415066
https://doi.org/10.1177/1525822X05279903
https://doi.org/10.1177/1525822X05279903
https://doi.org/10.1111/joms.12615
https://doi.org/10.1016/j.compedu.2008.06.010
https://doi.org/10.4135/9781849200387.n20
https://doi.org/10.1086/228351
https://doi.org/10.24023/FutureJournal/2175-5825/2018.v10i3.384
https://doi.org/10.24023/FutureJournal/2175-5825/2018.v10i3.384
https://doi.org/10.1080/07294360.2021.1915965
https://doi.org/10.1080/07294360.2013.864613
https://doi.org/10.1080/07294360.2013.864613
https://doi.org/10.1080/15391523.2019.1576558
https://doi.org/10.1080/14767333.2021.2002681
https://doi.org/10.1080/14767333.2021.2002681
https://doi.org/10.1080/10494820.2021.1967408
https://doi.org/10.1080/10494820.2021.1967408
https://doi.org/10.5465/amj.2018.0172
https://doi.org/10.1177/0268396219886879
https://doi.org/10.1080/07294360.2019.1603203
https://doi.org/10.1080/07294360.2019.1603203
https://doi.org/10.1007/978-981-13-0137-7
https://doi.org/10.4135/9781849200387.n11
https://doi.org/10.4135/9781849200387.n11
https://doi.org/10.1177/0170840613492077
https://doi.org/10.1080/10494820.2014.881394
https://doi.org/10.1080/10494820.2014.881394

INTERACTIVE LEARNING ENVIRONMENTS 15

Rogers. (2003). Diffusion of innovations (5th ed.). The Free Press.

Sargent, C. S. (2015). Evidence of reflective thinking across the curriculum: College experience versus individual courses.
Higher Education Research & Development, 34(3), 624-640. https://doi.org/10.1080/07294360.2014.973375

Scott, W. R. (2014). Institutions and organizations: Ideas and interests. Sage Publications. https://doi.org/10.3917/mana.
172.0136

Sinclair, J., & Aho, A.-M. (2018). Experts on super innovators: Understanding staff adoption of learning management
systems. Higher Education Research & Development, 37(1), 158-172. https://doi.org/10.1080/07294360.2017.1342609

Slager, R., Gond, J. P., & Moon, J. (2012). Standardization as institutional work: The regulatory power of a responsible
investment standard. Organization Studies, 33(5-6), 763-790. https://doi.org/10.1177/0170840612443628

Staudt Willet, K. B., & Carpenter, J. P. (2020). Teachers on reddit? Exploring contributions and interactions in four teach-
ing-related subreddits. Journal of Research on Technology in Education, 52(2), 216-233. https://doi.org/10.1080/
15391523.2020.1722978

Teo, T., & Huang, F. (2019). Investigating the influence of individually espoused cultural values on teachers’ intentions to
use educational technologies in Chinese universities. Interactive Learning Environments, 27(5-6), 813-829. https://doi.
0rg/10.1080/10494820.2018.1489856

Tolbert, P. S., & Zucker, L. G. (1996). The institutionalization of institutional theory. In S. Clegg, C. Hardy, & W. Nord (Eds.),
Handbook of organization studies (pp. 175-190). SAGE.

Twiner, A, Littleton, K., Whitelock, D., & Coffin, C. (2021). Combining sociocultural discourse analysis and multimodal
analysis to explore teachers’ and pupils’ meaning making. Learning, Culture and Social Interaction, 30), https://doi.
org/10.1016/j.1csi.2021.100520

Van de Ven, A. H., & Hargrave, T. J. (2004). Social, technical, and institutional change: A literature review and synthesis. In
M. S. Poole, & A. H. de Ven (Eds.), Handbook of organizational change and innovation. Oxford Universty Press.

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. (2003). User acceptance of information technology: Toward a
unified view. MIS Quarterly, 27(3), 425-478. https://doi.org/10.2307/30036540

Wei, Q. (2021). Do urban carbon reduction practices under China’s institutional arrangement go beyond “low-hanging
fruits”? empirical evidence from guangzhou. Journal of Environmental Planning and Management, 64(6), 978-998.
https://doi.org/10.1080/09640568.2020.1796606

Wilson, M. L. (2021). The impact of technology integration courses on preservice teacher attitudes and beliefs: A meta-
analysis of teacher education research from 2007-2017. Journal of Research on Technology in Education, 1-29. https://
doi.org/10.1080/15391523.2021.1950085

Xi, Y. (2021). Noteworthy conduct and independent character: The way of HeXie education. Qinghua University Press.

Yin, R. K. (2018). Case study research and applications: Design and methods (Sixth edition. ed.). SAGE.


https://doi.org/10.1080/07294360.2014.973375
https://doi.org/10.3917/mana.172.0136
https://doi.org/10.3917/mana.172.0136
https://doi.org/10.1080/07294360.2017.1342609
https://doi.org/10.1177/0170840612443628
https://doi.org/10.1080/15391523.2020.1722978
https://doi.org/10.1080/15391523.2020.1722978
https://doi.org/10.1080/10494820.2018.1489856
https://doi.org/10.1080/10494820.2018.1489856
https://doi.org/10.1016/j.lcsi.2021.100520
https://doi.org/10.1016/j.lcsi.2021.100520
https://doi.org/10.2307/30036540
https://doi.org/10.1080/09640568.2020.1796606
https://doi.org/10.1080/15391523.2021.1950085
https://doi.org/10.1080/15391523.2021.1950085

	Abstract
	Introduction
	Literature review
	Vle enabled innovations and educational transformation
	The sequential multistage institutionalisation model
	Research questions

	Methodology
	Data collection
	Digital panel data
	Archival documents
	Interviews

	Data analysis

	Results
	The threshold stage of the institutionalisation process of VLE enabled innovations
	Complete institutionalisation
	Incomplete institutionalisation

	Meaning-making through individual cognitive divergence and collective cognitive consensus
	Meaning-making through individual cognitive divergence
	Meaning-making through collective cognitive consensus


	Discussion and conclusion
	Explaining the cognitive mechanism of institutionalisation in an extended model
	The diversity of meaning-making in the institutionalisation process
	Practical implications and limitations

	Notes on contributors
	Acknowledgement
	Disclosure statement
	ORCID
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


