Lecture Notes in Information Systems and Organisation 34

Bo Andersson

Bjorn Johansson

Chris Barry

Michael Lang

Henry Linger

Christoph Schneider Editors

Designing Digitalization



Lecture Notes in Information Systems
and Organisation

Volume 34

Series Editors

Paolo Spagnoletti, Rome, Italy

Marco De Marco, Rome, Italy

Nancy Pouloudi, Athens, Greece

Dov Te’eni, Tel Aviv, Israel

Jan vom Brocke, Vaduz, Liechtenstein
Robert Winter, St. Gallen, Switzerland
Richard Baskerville, Atlanta, USA



Lecture Notes in Information Systems and Organization—LNISO—is a series of
scientific books that explore the current scenario of information systems, in
particular IS and organization. The focus on the relationship between IT, IS and
organization is the common thread of this collection, which aspires to provide
scholars across the world with a point of reference and comparison in the study and
research of information systems and organization. LNISO is the publication forum
for the community of scholars investigating behavioral and design aspects of IS and
organization. The series offers an integrated publication platform for high-quality
conferences, symposia and workshops in this field. Materials are published upon a
strictly controlled double blind peer review evaluation made by selected reviewers.
LNISO is abstracted/indexed in Scopus

More information about this series at http://www.springer.com/series/11237


http://www.springer.com/series/11237

Bo Andersson - Bjorn Johansson -
Chris Barry - Michael Lang -

Henry Linger - Christoph Schneider
Editors

Advances in Information
Systems Development

Designing Digitalization

@ Springer



Editors

Bo Andersson

School of Economics and Management
Lund University

Lund, Sweden

Chris Barry

Cairnes School of Business and Economics
National University of Ireland Galway
Galway, Ireland

Henry Linger

Faculty of Information Technology
Monash University

Melbourne, VIC, Australia

ISSN 2195-4968

Bjorn Johansson

School of Economics and Management
Lund University

Lund, Sweden

Michael Lang

Cairnes School of Business and Economics
National University of Ireland Galway
Galway, Ireland

Christoph Schneider
IESE Business School
University of Navarra
Barcelona, Spain

ISSN 2195-4976 (electronic)

Lecture Notes in Information Systems and Organisation

ISBN 978-3-030-22992-4
https://doi.org/10.1007/978-3-030-22993-1

© Springer Nature Switzerland AG 2019

ISBN 978-3-030-22993-1

(eBook)

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt from
the relevant protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, expressed or implied, with respect to the material contained
herein or for any errors or omissions that may have been made. The publisher remains neutral with regard
to jurisdictional claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland


https://doi.org/10.1007/978-3-030-22993-1

Conference Organization

Conference Chairs

Bo Andersson
Bjorn Johansson
Sven Carlsson

International Steering Committee

Chris Barry
Michael Lang
Henry Linger
Christoph Schneider

Track Chairs

Transforming Society with ISD

Ida Asadi Someh
Johan Sandberg
Trevor Clohessy

ISD Education

Arto Lanamaki
Lars Svensson
Peter Bellstrom



vi

Human-Computer Interaction

Azadeh Savoli
John Soren Pettersson
Yukika Awazu

e-Health

Christina Keller
Joseph Wu
Sofie Wass

Conference Organization

Information Systems Methodologies and Modelling

Birger Lantow
Darek Haftorn
Kurt Sandkuhl

Managing ISD

Emilio Insfran
Giuseppe Scanniello

Topics in ISD

Mostafa Mesgari
Michael Lang

Reviewers

Parisa Aasi

Silvia Abrahao
Jan Aidemark
Nam Aghaee

Asif Akram
Beatrice Alenljung
Henrik Andersson
Nour Ali

Vasco Amaral
Joao Araujo
Rogerio Atem De Carvalho
Eduard Babkin
Per Backlund
Rehema Baguma
Chris Barry
Dominique Blouin
Etienne Borde

Priscila Cedillo
Luca Cernuzzi
Michel Chaudron
Witold Chmielarz
Kieran Conboy
Alena Connolly
Bjorn Cronquist
Subhasish Dasgupta
Denis Dennehy
Lina Eklund

Fausto Fasano
Davide Fucci

Jesus Garcia-Molina
Martin Gellerstedt
Ahmad Ghazawneh
Guido Giunti

Abel Gomez



Conference Organization

Janis Grabis
Carmine Gravino
Casandra Grundstrom
Bengt Goransson
Amir Haj-Bolouri
Darek Haftor

G. Harindranath
Hugo Hedlund

Hans Hedbom
Mairéad Hogan
Tomas Horvath
Miroslav Hudec
Amin Jalali

William Jobe

Katrin Jonsson
Gustaf Juell-Skielse
Bridget Kane
Dimitris Karagiannis
Mari Karjalainen
Pasi Karppinen
Grace Kenny
Andreas Koczkas
Erdelina Kurti
Michael Lang
Birger Lantow

Jouni Lappalainen
Ola J. Lindberg
Henry Linger
Michael Le Duc
Juhani Tivari

Ulrika Lundh Snis
Monika Magnusson
Osama Mansour
Jabier Martinez Tecnalia
Raimundas Matulevicius
Santiago Melia
Mostafa Mesgari
Amir Mohagheghzadeh
Tonja Molin-Juustila
Charles Mgller
Makoto Nakayama
Peter Axel Nielsen
Ovidiu Noran

Jacob Nerbjerg
Stefan Nilsson

Jyrki Nimmenmaa
Daniel Nylén
Lena Pareto
Nearchos Paspallis

Raphael Pereira De Oliveira

Claudia Pons
Natallia Pshkevich
Thuy Duong Oesterreich
David Olson
Anders D. Olofsson
Christian Ostlund
Natallia Pshkevich
Iman Raeesi Vanani
Dorina Rajanen
Mikko Rajanen
Marios Raspopoulos
Vaclav Repa
Simone Romano
Sana Rouis
Boubker Sbihi
Betty Saenyi

Kurt Sandkuhl
Christoph Schneider
Di Shang

Ulf Seigerroth
Maria Spante

Janis Stirna

Karen Stendal
Frantisek Sudzina
Lars Svensson

Ann Svensson
Fredrik Soderstrom
Torben Tambo

Lars Taxén

Claes Thorén

Felix Timm

Justas Trinkunas
Tero Vartiainen
Benkt Wangler
William Wei Song
Juan-Manuel Vara
Christoper Vendome
Ulrika H. Westergren
Anna Wingkvist
Thomas Winman



viii

Stanislaw Wrycza

Liisa Von Hellens

Dijana Vukovac

Alfred Zimmermann
Miguel Angel Zuiiga Prieto

Conference Organization

Henrik Ahman
Lena-Maria Oberg



Preface

The International Conference on Information Systems Development (ISD) is an
academic conference where researchers and practitioners share their knowledge and
expertise in the field of information systems development. As an Affiliated
Conference of the Association for Information Systems (AIS), the ISD conference
complements the international network of general IS conferences (ICIS, ECIS,
AMCIS, PACIS, HICSS). The ISD conference continues the tradition started with
the first Polish-Scandinavian Seminar on Current Trends in Information Systems
Development Methodologies, held in Gdansk, Poland, in 1988. This seminar has
evolved into the International Conference on Information Systems Development.

Throughout its history, the conference has focused on different aspects, ranging
from methodological, infrastructural, and educational challenges in the ISD field to
bridging the gaps between industry, academia, and society. Advancements in
information systems foster technological developments. The deployment of the
resulting technologies in all areas of society, including public and private sector, the
community, and in the home is greatly beneficial. ISD has always promoted a close
interaction between theory and practice that has set a human-centered agenda
focused on advancing the methods, tools, and management of IS.

This volume is a selection of papers from ISD2018, the 27th Information Systems
Development conference hosted by the Department of Informatics, School of
Economics and Management, Lund University, Sweden, and held in Lund, Sweden,
on August 22-24, 2018. All presented papers have been published in the AIS
eLibrary, which is accessible at http://aisel.aisnet.org/isd2014/proceedings2018.
This volume contains extended versions of the best papers, as selected by the
ISD2018 Proceedings Editors.

The theme of the conference was Designing Digitalization. It focused on mutual
influences between information systems and organizational structures, processes,
and people to promote research of methodological issues and ways in which IS
designers and developers are transforming organizations and society through
information systems. The conference provided a forum for discussing research and
developments in this field. The ISD2018 conference attracted contributions in the
general area of information systems development, as well as in more specialized
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topics including Transforming Society with ISD, ISD Education, Human-Computer
Interaction, e-Health, Information Systems Methodology and Modelling,
Managing ISD, and Topics in ISD. ISD2018 focused on these and associated topics
in order to promote research into theoretical and methodological issues and ways in
which these advances enable better synergies between theory and practice. We
believe that the innovative papers assembled in these lecture notes will inform the
reader of important contributions in this regard.

Lund, Sweden Bo Andersson
Lund, Sweden Bjorn Johansson
Melbourne, Australia Henry Linger
Galway, Ireland Chris Barry
Galway, Ireland Michael Lang

Barcelona, Spain Christoph Schneider
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Advancing ISD Education Research m
with Bioecological Systems Theory L

Niamh O. Riordan and Simon Warren

Abstract The Information Systems (IS) community designs and delivers IS curric-
ula in higher education and faces pedagogical challenges in teaching some complex
and technical material. Many of us are involved in the design, implementation, eval-
uation, adoption, and use of IS to support education and training in academia and
in industry. Yet IS research on education is often based on technologically deter-
ministic assumptions about the impact of technology on education outcomes and
involves narrowly focused studies on the use and impact of technology in education.
In this paper, we introduce IS to Bioecological Theory (BET), whose insights have
had a transformative effect in the field of developmental psychology but not well
known in IS. We use BET to map existing literature on IS and Higher Education and
also outline how this theory can be used in IS to inform the design of technological
artifacts to support students’ learning processes.

Keywords ISD education - Bioecological theory + Systematic literature review

1 Introduction

The Information Systems (IS) community has had a sustained interest in education for
many years. IS scholars have written about in the design and delivery of IS curricula
(e.g. [11, 18, 63]). IS scholars have investigated some of the specific challenges in
teaching some of the complex and technical material that comes under the umbrella of
IS (e.g. [20, 43, 61]). IS scholars have engaged in quite a reflexive manner on the role

A prior version of this paper has been published in the ISD2018 Proceedings (http://aisel.aisnet.
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of Information and Communication Technologies (ICTs) in higher education (e.g.
[7, 66]). Finally, IS scholars are involved in the design, implementation, evaluation,
adoption, and use of IS to support education and training both in academia and in
industry (e.g. [69, 72, 74]).

The IS community’s research often borrows from established learning theories in
education and related disciplines. These include the objectivist model, the construc-
tivist model, the cooperative model, the cognitive information processing model, and
the sociocultural model of learning (see [68]). For example, scholars often recog-
nize that different learning models lead to different sorts of learning outcomes and
account for some of the inconsistencies observed across IS education studies [37].
However, the IS community’s main focus is usually on the technologies that can sup-
port different types of learning rather than on the pedagogical theories in themselves.
For example, IS scholars have investigated the potential of the Internet and World
Wide Web (WWW) to support asynchronous learning (e.g. [2]) via web-based virtual
learning environments (e.g. [37]). Later, IS scholars investigated the usefulness of
group support systems in collaborative learning (e.g. [15, 22, 23]) as well as virtual
worlds for immersive education (e.g. [13]). More recently, IS scholars have studied
the useful of gamification (e.g. [42]) and learning analytics (e.g. [3]) in technology-
mediated training and education. As we illustrate in this paper, IS education research
often overlooks many of the contextual factors that have been shown to influence
academic performance.

Against this backdrop, we advocate for IS education research to be undertaken
using Bioecological Theory (BET). BET explains how students develop their own
abilities and skills via ‘proximal processes’ and has be used to explain why students’
engagement in these proximal processes does not always directly correlate with stu-
dents’ ultimate achievements in education. Over the years, a large body of empirical
research supported Bronfenbrenner’s propositions about the kinds of ecological fac-
tors that affect students’ academic performance. Its potential value in IS stems from
the fact that it encourages scholars to take account of both the complex, reciprocal and
subtle interactions among each individual’s biological and personal characteristics
and the significant social and ecological contexts that influence development [71].
We use BET to map existing IS education research and to confirm that IS education
research has paid scant attention to many factors that are known to impact upon
students’ academic performance through BET. IS scholars can use BET to examine
the impact of features of the broader ecological systems within which our students
are embedded on their academic performance.
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2 Introduction

2.1 Introducing Bioecological Theory

Urie Bronfenbrenner is regarded as a pioneer who has made outstanding contri-
butions in the study of the ecology of human development [64]. Bronfenbrenner
was among the first theoreticians to underscore the need to take into account both
the complex, reciprocal and subtle interactions among each individual’s biological
and personal characteristics and the significant social and ecological contexts that
influence development [71]. His Bioecological Theory (BET) altered the trajectory of
research in field of developmental psychology; and it led to the conduct of ecological
studies of human development in various disciplines including biology, psychology,
anthropology, sociology, geography and education [73]. His works have been cited
more than 75,000 times according to Google Scholar.

BET holds that individuals develop and actualise their potential by engaging in
their environments in what are known as proximal processes (see [56, 57, 59]; see
also [52]). Bronfenbrenner emphasizes the intentional and goal directed nature of
an individual’s interacting with and acting upon their environment as they move
toward their currently adopted goal. He defines these processes as progressively
more complex reciprocal interaction between an active, evolving biopsychological
human organism and the persons, objects, and symbols in its immediate external
environment. Bronfenbrenner explains that each individual proximal process requires
“space and time and resources; it involves certain enabling structures and disabling
structures; and it will require more or less effort depending on the process stage and
the individual” [57].

Bronfenbrenner [53, 54] argues that a person’s development is not solely a func-
tion of their own individual traits but is the product of a constellation of psychologi-
cal, cultural, social, economic and political forces. His initial work concentrated on
developing a better understanding of the environment itself and he later turned his
attention to the role a person plays in his or her own development. He argued that
to understand an individual’s development, one must examine the entire ecological
system within which growth occurs and one must do so using a systems perspec-
tive [53-55]. Using the analogy of the matrioshka (Russian doll), Bronfenbrenner
argued that the environment consists of a set of nested structures, each inside the next:
microsystem, mesosystem, exosystem, macrosystem and chronosystem. By examin-
ing this nested structure, researchers could better understand not only the proximal
(direct) effects of the immediate social and physical environment but also the distal
(indirect) processes that affect the individual’s development [73].

According to Bronfenbrenner [54]:

e The microsystem is an immediate setting containing the learner (e.g., home, day
care centre, classroom, etc.) A setting is defined as a place in which the occupants
engage in particular activities and in particular roles (e.g., parent, teacher, pupil,
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etc.) for particular periods of time. The factors of place, time, activity, and role
constitute the elements of a setting.

e The mesosystem comprises the interrelations among the major settings contain-
ing the learner at a point in his or her life. The mesosystem is the system of
micro-systems.

e The exosystem is an extension of a mesosystem embracing the concrete social
structures, both formal and informal, that impinge upon or encompass the imme-
diate settings containing the learner and, thereby, influence and even determine or
delimit what goes on there. These structures include the major institutions of the
society, both deliberately structured and spontaneously evolving, as they operate
at the local community level.

e The macrosystem is the overarching institution of the culture or subculture, such
as the economic, social, educational, legal and political systems, of which local
micro-, meso-, and exo-systems are the concrete manifestations. Such macro-
systems are conceived and examined not only in structural terms but as carriers
of information and ideology that, both explicitly and implicitly, endow meaning
and motivation to particular agencies, social networks, roles, activities, and their
interrelations.

e Finally, the chronosystem (see [56]) encompasses change or consistency over time
not only in the characteristics of the person but also of the environment in which the
person lives (e.g. changes over the life course in family structure, socioeconomic
status, employment, place of residence, or the degree of hecticness and ability in
everyday life). The nature of the dynamic relation between the organism and its
environment is such that over time, the external becomes internal and becomes
transformed in the process [59]. However, because from the very beginning the
organism begins to change its environment, the internal becomes external and
becomes transformed in the process. Thus, he believed that it is critical for research
designs that permit analysis of the dynamic relation between the process of change
over time within the person and the process of change in the environment [55].

The original contribution of BET was its conception of the developing person,
of the environment, and especially of the dynamic interaction between the two [54,
p. 3]. BET inherited from biology at a time when more mainstream theories of human
development inherit the experimental and reductionist models of the physical sci-
ences [73]. More specifically, it originated in Kurt Lewin’s field theory, which asserts
that an individual’s behaviour is a function of the person and their environment; it is
also influenced by Gestalt Psychology more generally [58, pp. 41-49]. In this view,
the individual as a whole person is different from the sum of their parts, and these
individual parts are interdependent and interact in a dynamic fashion; this means
that looking at individual elements separately from each other and separate from the
person’s perceptual or psychological environment produces a misleading view of the
causes of human behaviour and how it can be changed [60]. It also was, as its name
implies, an ecological theory. This means that it explicitly recognized organism-
environment interrelatedness and that human development occurs in the midst of a
vibrant, complex environment [56]. This family of theories further recognized that
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our everyday experience involve, and are influenced by, constant, dynamic, mutually
influential interactions between different conditions and between the person and the
world [70].

2.2 The Potential Value of BET in IS

BET is potentially useful in IS. First, Bronfenbrenner’s conceptualization of proxi-
mal processes offers some explanation of how individuals engage in particular tasks
and can provide guidance as to how IS designers might design educational tasks
for individual learners. Bronfenbrenner’s work underscores the progressive nature
of proximal processes, (i.e. that the complexity of proximal processes can increase
over time), the fact that particular resources must be available to individuals to enter
into these proximal processes, and that in order to understand an individual’s devel-
opment, one must examine the entire ecological system within which growth occurs.

Second, education scholars outside IS have long understood that students’ aca-
demic performance is influenced by a range of contextual factors that are beyond
their own immediate environment. Within IS, however, research on students’ aca-
demic performance tends to overlook these factors. BET can be used in IS to address
this gap. IS scholars can use BET to examine the impact of features of the broader
ecological systems within which our students are embedded on their academic perfor-
mance. BET is especially well suited to this task because it is based on a conception
of not only the developing person or the environment (immediate and distal) within
which they are based but also on the dynamic interaction between the two—this is
its unique and compelling characteristic.

Finally, Bronfenbrenner’s framework is comprehensive and well supported by
multiple empirical studies carried out over decades. As we illustrate in this paper, it
can effectively be used to map IS education research and to identify important gaps
for future research.

3 Research Design

Our aim in this study was to evaluate existing IS education research using the lens of
Bronfenbrenner’s theoretical framework [54]. Our first step was to adapt Bronfen-
brenner’s framework to suit IS research (see Table 1). The framework posits that the
ecological components of human development consist of five nested and interrelated
structures; i.e. microsystem, mesosystem, exosystem, macrosystem and chronosys-
tem. We developed a set of operational definitions of each ecological component of
the framework that we could use to review the IS education literature.

We carried out a systematic literature review (SLR). An SLR is a distinct research
method used to aggregate evidence (see [67]). It addresses a clearly formulated
question and uses systematic and explicit methods to identify publications, select
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Table 1 The bioecological model of human development in higher education, derived from [54]

System

Operational definition

Individual

The individual student who is at the centre of Bronfenbrenner’s theoretical
framework. Various characteristics of this individual are likely to be relevant
to their academic development including their age, gender, ethnicity, social
class, health and wellbeing

Microsystem

The institutions and groups that most immediately and directly impact the
individual’s development, e.g. college, college community, local community,
family and friends

Mesosystem

Interconnections and interactions between the microsystems; i.e.
interconnections and interactions between friends, college, college
community, local community, family

Exosystem

Involves links between a social setting in which the individual does not have
an active role and the individual’s immediate context. For example, a
student’s experience at college may be influenced by their peers’ experience
at home or by their instructors’ experience at work

Macrosystem

Describes the culture in which individuals live. Cultural contexts include
developing and industrialized countries, socioeconomic status, poverty, and
ethnicity. Members of a cultural group share a common identity, heritage, and
values. For example, a student, his or her school, his or her peers, are all part
of a large cultural context

Chronosystem

The patterning of environmental events and transitions over the life course, as
well as sociohistorical circumstances. For example, leaving the family home
is one transition; the increase in career prospects available to those who have
graduated higher education is an example of a change in sociohistorical
circumstances

publications relevant to the question critically appraise the publications analyse the
data reported in the relevant publications report the combined results from relevant
publications. As such, the method is designed to bring the same level of rigour to
reviewing research evidence as should be used in producing that research evidence
in the first place. The procedure we followed is based on recommendations set out
in [65] and is as follows:

(1) Identify higher education (HE) journals listed in the ABS ranking with three
or more stars in 2010 (i.e. Studies in Higher Education, the British Educational
Research Journal and the Academy of Management Learning and Education)
and identify the top “basket” of IS journals (i.e. Information Systems Research,
MIS Quarterly, Journal of Association of Information Systems, Journal Manage-
ment Information Systems, Journal Strategic Information Systems, European
Journal of Information Systems and Information Systems Journal).

(2) Conduct a keyword search of all articles published in those three journals
between 1996 and 2018 to identify those studies that reported on academic
performance (various keywords were used; specifically, ‘performance’, ‘out-
comes’, ‘achievement’, ‘success’).
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(3) Review the titles and abstracts of these studies (n = 86) using pre-specified
inclusion and exclusion criteria to eliminate those studies that either (a) did
not concern higher education, (b) were concerned with retention and comple-
tion rather than achievement, (c) did not present findings regarding the factors
affecting academic performance, or (d) did not provide an adequate account of
the empirical methods used to generate findings.

(4) Analyse the remaining studies (n = 50) using an adaptation of Bronfenbrenner’s
initial research to both map and review the literature [54].

The strength of this systematic approach is that it can be replicated at any stage
in the future to trace the evolution of research in this area over time. At the same
time, whilst time constraints have necessarily limited the scope of this search, the
same procedure can be replicated by future researchers with the capacity to conduct
a broader search across a greater number of databases.

4 Results

Table 2 summarises research published in leading IS and HE journals between 1996
and 2018 regarding the factors known to impact academic performance (see also
Appendix 1). The table summarizes (i) whether each study was carried out in a
qualitative, quantitative or mixed methods mode, (ii) whether each study was student-
centric or faculty-centric, (iii) the scope of the dataset used in the study, and (iv)
which ecological components of achievement in higher education were assessed in
the study.

Students’ academic performance is a topic of enduring importance in both the
IS and HE journals we examined between 1996 and 2018. There has been a steady
stream of publications since 2013. Prior to that, a burst of publications in 2007 was
preceded by an absence of publications in 2004, 2005, and 2006; and a burst of
publications in 2002 was preceded by an absence of publications in 1998, 1999, and
2000. In total, we found thirty-two articles in the three HE journals (twenty-six of
those had been published by Studies in Higher Education) and eighteen articles in
the eight IS journals that met our search criteria. Space limits preclude an in-depth
discussion of the fifty articles. Instead, the remainder of this section summarizes the
results of our analysis of the dataset overall.

Overall, we found that the studies in the sample focus primarily on the individual
and the institution within which that individual is embedded. Most studies focus
specifically on individual student attributes (n = 14) or specifically on features of the
microsystem (n = 10) or on a combination of individual and microsystem attributes
(n=17). These studies often investigate the impact of individual (i.e. student) factors
on academic performance. These factors include student demographics, such as age
(e.g. [5, 40]) and gender (e.g. [40]), prior academic achievement (e.g. [17, 21]),
subjective experience of the learning environment (e.g. [25, 26, 33]) and supports
(e.g. [35]), as well as behavioural approaches to higher education (e.g. [30, 32,
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48])—especially surface versus deep learning (e.g. [12, 41, 50]). The mesosystem
was examined in two studies [6, 7]. The exosystem was examined in two studies [14,
16]. The macrosystem was examined in one study [6]. This study was interesting
as it investigated the impact of students’ parents’ education on their educational
experiences and achievements. Finally, the chronosystem was examined in just two
studies [9, 29]. These studies both investigated the impact of going on placement on
students’ subsequent academic achievements.

Methodologically, we found that most studies rely on quantitative techniques
applied to large data sets, with very little variation across research methods used—
very rarely to researchers investigate multiple variables and when they did, they
generally failed to investigate any interplay that might take place between these
variables over time. These studies therefore do no reveal any great insight into the
dynamics of academic achievement over time and are not particularly helpful in
seeking to understand the totality of an individual’s situation and its impact on their
development (see [61]).

There were several differences in the IS and HE articles in terms of the topics
covered and also the methods and datasets used. First, the IS articles focused on
two main topics: the design and delivery of the IS curriculum within the broader
context of business education, and the development and use of new types of learning
technologies. The HE articles, on the other hand, were far more specifically focused
on predicting and explaining students’ academic achievement and on issues related
to grading practices within and across disciplines. Second, the IS articles featured
a mix of qualitative and quantitative approaches as well as a mix of faculty-centric
and student-centric studies. However, a significant proportion of the IS articles used
module-specific data which can pose issues related to generalizability (i.e. the data
was unique to individual modules within individual programmes within individual
universities). Our first thought was that perhaps the qualitative IS articles were module
specific but a closer inspection revealed that this was not the case. Instead, it was
those articles that focused on specific learning technologies that tended to rely on
module-specific data gathered during design science and action research studies and
then analysed quantitatively. On the other hand, all of the HE articles in our sample
used quantitative methods and were student-centric in nature. The majority of the
HE articles we sampled used datasets that spanned modules and programmes and
universities.

5 Discussion and Conclusion

Bronfenbrenner has made an enduring contribution to our understanding of the inter-
play between the biological and ecological factors that impact upon human develop-
ment. Bronfenbrenner’s BET provides a powerful lens through which a more holis-
tic understanding of human development can be seen; an understanding of human
development that takes the interrelatedness of individual, physical, sociohistorical
and cultural aspects into account. Indeed, Bronfenbrenner is credited with bring-



Advancing ISD Education Research with Bioecological ... 13

ing attention to contextual variation in human development and with increasing the
ecological validity of studies of developing individuals in their natural environment
[62].

Though he has had a substantial impact beyond IS, his work does not appear to
be well known in IS or in HE research. In this short paper, we present the results
of a systematic literature review of IS and HE research published in the past two
decades carried out from a Bronfenbrennerian perspective. The analysis reveals that
a great deal is known about the factors that affect academic achievement in IS and in
HE, particularly regarding the role of the individual’s own characteristics in shaping
academic outcomes. However, when examined through the lens of Bronfenbren-
ner’s work, it becomes clear that the literature has tended to focus primarily on the
individual (or the microsystem) and to analyse one or possibly two factors at most,
relying heavily on quantitative techniques applied to large data sets in doing so,
and demonstrating very little variation across research methods. Many factors that
have been shown to potentially influence academic achievement in other disciplines
where Bronfenbrenner’s work is more well-known have not yet been examined in
IS or in business education, particularly those that exist beyond the confines of the
microsystem.

Going forward, IS researchers can use Bronfenbrenner’s work to better under-
stand our students’ engagement with the IS curriculum and with higher education
more generally. In particular, Bronfenbrenner’s conceptualization of proximal pro-
cesses offers some explanation of how individuals engage in particular tasks and can
provide guidance as to how IS designers might design educational tasks for indi-
vidual learners. In addition, his work on the contextual factors that influence indi-
viduals’ academic performance should inform the design of IT artifacts that support
students’ learning processes in higher education. Emerging learning technologies
afford educators and researchers new opportunities to better understand and opti-
mise the dynamics of academic achievement over time, perhaps to a point of being
able to predict student success [51]. In particular, IS researchers are developing new
learning technologies to enhance students’ engagement with the IS curriculum and
in higher education more generally (e.g. [13, 42]) and are using emerging learning
analytics tools and techniques to monitor and respond to what Bronfenbrenner would
call individual students’ proximal processes (e.g. [3]). These tools and technologies
can afford a fine-grained understanding of students’ proximal processes and deliver
fresh insights into the dynamics of academic achievement over time. But in the mean-
time, IS scholars should ask whether these tools are developmentally disruptive or
developmentally generative. We also want to encourage more IS scholars to follow
in the footsteps of scholars who are investigating the impact of meso-, exo-, macro-
and chronosystems on students’ experiences with IS and with higher education more
generally.
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