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ABSTRACT ARTICLE HISTORY

Higher education (HE) is a challenging area for quality professionals Received 11 October 2021

because of its highly complex operational nature. While neither quality Accepted 17 January 2023

management (QM) in HE nor applications of analytics in QM is a new

research discipline, few studies have examined the applications of : .
R X . . Quality management;

analyfclcs in the context of QM in HE. This stuqy calls for more attention performance monitoring;

to bridge the gap between these two established research disciplines higher education; business

by conducting a systematic literature review and an in-depth single- analytics; business

case study. A systematic literature review illustrates the missing link of intelligence; analytics-

analytics in quality management in HE in the literature; however, in enabled quality

practice, highly ranked universities worldwide demonstrate various management

ways in which an HE institution can embed analytics and business

intelligence into their QM practices. The first Nordic triple-crowned

business school was selected as a single-case study to illustrate how

analytics can be a powerful tool for QM in HE. This study found that

analytics and business intelligence, enabled by a centralised information

system, offer great tools for quality professionals at HE institutions to

manage by fact and consequently allow them to make more fact-based,

data-based operational, tactical, and strategic decisions. The centralised

information system also alleviates the challenges associated with

applying for multiple accreditations. As this is a highly contextual

phenomenon, this study also calls for future research in other contexts,

such as in other disciplines or in other regions where HE has

significantly different operational characteristics.

KEYWORDS

1. Introduction

Quality management (QM) in higher education (HE) is highly complex and challenging (Tsiligiris and
Hill 2021). HE is considered a special type of service operation (Nixon, Scullion, and Hearn 2018) and
displays the quintessential characteristic of service described in Unified Service Theory, where the
customer provides significant inputs into the production process (Sampson and Froehle 2006).
For instance, the primary customers of HE institutions (i.e. students) make significant contributions
to the production (i.e. learning) process (Kalafatis and Ledden 2013).

The growing prevalence and accessibility of analytics in all aspects of modern society offer a
powerful decision-making tool for quality professionals, not only in production (Xu et al. 2020)
but also in service operations (Mejia, Mankad, and Gopal 2021). While analytics applications are
well-researched in the general QM literature, they are still overlooked in the context of QM in HE
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s 4 1
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Figure 1. Visualisation of the thematic focus of this paper.

(Figure 1). This study aims to bridge this gap by examining the impacts of analytics on QM in HE. This
was done through a systematic literature review and an in-depth case study.

2, Theoretical background
2.1. Analytics-enabled quality management

Analytics transforms data into actions through analysis and insights in the context of organisational
decision-making and problem-solving (Conboy et al. 2020) (Figure 2). Scholars define analytics as the
extensive use of data, information technology, statistical and quantitative analysis, and mathematical
or computer-based models to help managers gain improved insight into their business operations
and make better, fact-based decisions and actions (Kannan and Garad 2020). Modern analytics is
classified into the following three categories: (1) descriptive analytics, (2) predictive analytics, and
(3) prescriptive analytics (Delen and Demirkan 2013). Descriptive analytics uses data to describe a
system to understand past and current performance (Hazen et al. 2018). Descriptive analytics
answers the question, ‘What happened/is happening?’ (Pape 2016). Predictive analytics utilises his-
torical data to predict the future (Soeffker, Ulmer, and Mattfeld 2021). Predictive analytics attempts
to answer the question, ‘What will happen?’ (Erkip 2022). Prescriptive analytics utilises optimisation
(maximisation or minimisation) to identify the best alternative(s) for a specific objective (Hauser,
Flath, and Thiesse 2021). Prescriptive analytics attempts to answer the question, ‘What should
happen?’ (Duan, Cao, and Edwards 2020).

Klimberg and Miori (2010) dissected business analytics into three main components: statistics,
quantitative methods, and information systems or business intelligence (Figure 3). Among the com-
ponents of modern business analytics, statistics have a long history of QM (Flynn, Schroeder, and
Sakakibara 1994). The use of statistics was recorded as early as in industrial quality assurance prac-
tices (Forker, Vickery, and Droge 1996). Statistics are also foundational to Six Sigma practices (Tanik
and Sen 2012). Evans (2015) claimed that Six Sigma has led to a renaissance of statistical methods in

business.
> Data > Analysis > Insight > Action >

Collection «  Visualisation *  What happened? + Operational
Extraction (descriptive) (descriptive) decisions
Manipulation *  Predictive *  What will happen? || «+  Process changes
modelling (predictive) + Strategic
Optimisation *  What should formulation
(prescriptive) happen?
(prescriptive)

Figure 2. The analytics process (adopted and modified from Liberatore and Luo [2010]).
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Information
systems/Business Big data . -
intelligence Basic statistics
Enterprise systems Data Statistics
mining Multivariate
Data marts
Forecasting
Databases Econometrics
Spreadsheet Modelling S
OLAP Statistical
ReE e process control
. Supply chain simulation
Quantitative and optimisation
decision-making
tools

Figure 3. A business analytics framework (modified from Klimberg and Miori [2010]).

The Malcolm Baldrige Award, European Award, and ISO 9000 certification emphasise the signifi-
cance of analytics in QM practices by stating that management-by-fact requires decision-makers to
measure and analyse their organisation’s performance (Tummala and Tang 1996). The advancement
of Businesside Intelligence (BI) and Analytics 3.0 with mobile and sensor-based content and the
growth of the Internet of Things (loT) also create new paths for QM. The number of mobile
devices surpassed the number of laptops and computers in 2011 (Chen, Chiang, and Storey 2012)
and continues to increase in the 2020s (Alloghani et al. 2020). IoT also opens many opportunities
for innovative applications (Bilgeri et al. 2019). BI tools have a long tradition in QM practices
(Heim and Peng 2010). These queries are carried out using spreadsheets and Microsoft Access data-
base and are supported by predictive models, scenario analysis, and what-if analysis (Park and Yi
2021). Similarly, statistical and artificial intelligence (Al) techniques to measure and analyse quality
managers have routinely used process-related data (Senoner, Netland, and Feuerriegel 2022).
McMahon (2013) discussed the application of real-time analytics to pharmaceutical quality
control. Consequently, analytic skills are crucial to quality professionals (see Table 1 for a
summary of skills). Data visualisation has proven to be one of the most effective tools for commu-
nicating analytic information (Evans 2015). Data visualisation is deep-rooted in QM (Bisgaard and
Huang 2008) and is used in a wide range of QM techniques, such as statistical process control (Rung-
tusanatham 2001).

The levels at which different organisations deploy analytics vary. Kiron, Prentice, and Ferguson
(2014) suggested three levels of analytics organisations, from lowest to highest: analytically chal-
lenged, analytical practitioners, and analytical innovators (Figure 4). Evans (2015) urged quality pro-
fessionals to develop new analytics-based applications for quality control and to incorporate these
approaches into everyday tactical decision-making, suggesting that quality managers aim for the
highest level of analytical organisations.

Table 1. Examples of analytics skills for quality professionals.

Analytics skills for quality professionals Example of articles mentioning the skill Examples of software
Data retrieval Wordu, Ugbari, and Duba (2022) SQL, NoSQL
Data analysis de Souza et al. (2021) Python, R, MATLAB, Excel

Data visualisation Wright and Wernecke (2020) Tableau, QlikView, Microsoft Power BI
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~
Those that rely more on intuition than data analysis, focus on
4 cost reduction, suffer from data quality and access issues,
ELEWECEINE  and lack appropriate data management and analytic skills.
challenged 3
~
Those that work to become more data driven, use analytics
in operations, have just-good-enough data, and have more
Analytical information needed to make decisions.
practitioners )
Those that have an analytics culture driven by senior R
leadership, are more strategic in their application of
Analytical analytics, please a high value on data, and have higher
innovators levels of analytics skills. )

Figure 4. Three levels of analytical organisations (created based on Kiron, Prentice, and Ferguson 2014).

2.2. Quality management in higher education

HE is challenging for quality professionals. In HE, ‘quality is what customers say it is, not what
universities tell them is’ (Coate 1991). Identifying the customers of HE is thus the prerequisite of
QM in HE. Kanji, Malek, and Tambi (1999) categorise HE customers into internal and external custo-
mers. Internal customers include educators (Cano, Murray, and Kourouklis 2022). External customers
include students (Woodall, Hiller, and Resnick 2014), government (Berdahl 1990), industry (Germain-
Alamartine et al. 2021), and parents (Wong 2022). In this study, the framework by Kanji, Malek, and
Tambi (1999) is extended to include the scientific community (Altbach 2013) and society (Moscardini,
Strachan, and Vlasova 2022) as part of the external secondary customers (Figure 5).
Saravanamuthu and Tinker (2002) claimed that the academic world, traditionally shaped by peer
processes, professional autonomy, academic freedom, and the pursuit of knowledge, has been colo-
nised by new public sector managerialism and moved towards a more controlled QM system. For
instance, Sunder (2016) investigated process improvement and quality excellence in HE through
the lens of Lean Six Sigma. Medne, Lapina, and Zeps (2020) examined the European Foundation
for Quality Management excellence model in a university’s quality system. Soria-Garcia and

| CUSTOMER |
[ INTERNAL | | EXTERNAL |
Primary Secondary Primary Secondary
Employee Students (as Student Government
(Educators) educational Industry
partners) Parents
Scientific
community
Society

Figure 5. Customers for higher education (expanded from Kanji, Malek, and Tambi [1999], with added components in boldface).
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Martinez-Lorente (2014) developed and validated nine dimensions of 97 quality measurements.
Lagrosen (2017) studied triple-crown accreditation as a QM tool among business schools.

Not all academics support this trend. Dillard (2002) saw this trend as a commodification of
students’ educational experiences and a hindrance for universities to fulfilling their social respon-
sibilities. Lawrence and Sharma (2002) argued that as managerialists initiate a narrow focus on
business efficiency and effectiveness, the public good character of university education is
sacrificed. Cui, French, and O’Leary (2021) studied the Teaching Excellence and Student Out-
comes Framework (TEF), which found that the framework fails to capture the voice of university
staff and lacks legitimacy and credibility as an instrument of measurement of teaching
excellence.

Nevertheless, proponents of this trend believe that universities need accountability, transparency,
and rights for their consumers (Hoecht 2006). Abadi and Widyarto (2018) claimed that the social
demand for accountability in HE had emerged strongly. Pohlenz (2022) found that universities
must act and manage evidence-based for legitimacy-related reasons. Beerkens (2018) observed
that evidence-based decision-making had become the norm in HE quality assurance. Ansmann
and Seyfried (2021) reported that QM utilises evidence-based decision-making to continuously
improve and enhance the quality of study programs or individual courses.

One of the QM concepts used in HE is Total Quality Management (TQM) (Aminbeidokhti, Jam-
shidi, and Mohammadi Hoseini 2016). TQM’s philosophy is based on the following principles: (1)
continuous improvement, (2) customer focus, and (3) integrated management systems. It is a com-
prehensive approach to quality and is ranked the highest all-inclusive quality concept (Figure 6).
Although there is empirical evidence that TQM has often led to improvements in the manufactur-
ing sector, its record in service organisations is more doubtful. Jauch and Orwig (1997) argued that
TQM is antithetical to the assumptions operating in HE for the following reasons: (1) TQM
demands a reduction of variability in the product transformation process, clashing with a learning
model of education that needs the active participation of the learners and a variation of teaching
styles; (2) TQM emphasises customer focus, but it is difficult to identify who the customers are, and
each customer group has a different idea about quality in HE; and (3) TQM operates on the
assumption that employees will be empowered and thus willingly participate, yet in HE, employ-
ees are already empowered, for instance, in crucial production processes such as curriculum
design.

Despite doubts and scepticism, TQM still made its way into HE institutions in many developed
countries and was proven to benefit the HE institutions that implemented it, such as improved
student performance, better services, reduced costs, and higher customer satisfaction (Kanji,
Malek, and Tambi 1999). TQM was also found to indirectly affects organisational innovation in HE
institutions in a positive and meaningful manner through its positive impacts on organisational
learning (Aminbeidokhti, Jamshidi, and Mohammadi Hoseini 2016).

Total Quality Basic Pril}cil_)les of TQM
- Process thinking
- Customer satisfaction
i - Total employee commitment
2:: ugn ce Continuous - Strategic thinking
) improvement |- Integr_ated system
Quality Prevention - Decisions based on fact
control - Continuous improvement
Detection - Effective communication

Management

Inspection

Figure 6. The hierarchy of quality concepts (adopted from Sallis [2014]) with basic principles of TQM.
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3. Methodology and data

This was a two-part study with (1) a systematic literature review and (2) an empirical case study. The
systematic literature review provides evidence of the theoretical oversight of analytics applications
in QM in HE. This empirical case study provides evidence of the successful implementation of ana-
lytics in QM in an HE institution.

3.1. Systematic literature review

This systematic literature review followed the protocol proposed by Tranfield, Denyer, and Smart
(2003) and executed by Markus and Buijs (2022). Our four-step process is explained in Table 2.

3.2. Empirical case study

This study employs a single-case study method with archival data and clarifying interviews. Due to
the scope of the study, in which the researchers are interested in studying one phenomenon and aim
to study the phenomenon at a deeper level, the single-case study method is the best choice
(Yin 2009).

A. Case selection and case description
Aalto University School of Business (Aalto BIZ) is the leading business school in Finland and one of
the leading business schools in Europe. It was selected as the case university because of (1) data
accessibility, (2) it uses data analytics extensively in decision-making processes, and (3) it is the
first business school in the Nordics to be triple-crowned, a quintessential example of juggling mul-
tiple quality labels. The single case in this study is thus chosen based on its representativeness.
Aalto BIZ is accredited by all three labels of excellence from the world’s leading business school
accreditation bodies (AACSB, AMBA, and EQUIS) - the Triple Crown accreditation — possessed by only
90 universities (as of March 2019) out of more than 13,670 institutions worldwide offering a business
degree (MBA Today 2019). Additionally, the Finnish Education Evaluation Centre (FINEEC) regularly
evaluates and audits Aalto BIZ. Each of these labels has a different set of criteria; therefore, Aalto BIZ

Table 2. Process step and inclusion/exclusion criteria for studies in the systematic literature review.

Step Description Number of hits
1. Identification ~ Search engine: Web of Science (primary) and Scopus
(triangulation)
Search strings in all fields: ALL = (‘quality’ AND ‘higher education’ 2099

AND (analytic* OR ‘business
intelligence’ OR ‘big data’))

Inclusion criteria Language: English 2027
Document type: Article 1866
Research areas: 293
1. Education Educational Research 202
2. Business Economics 70
3. Operations Research and Management 28
Science
* Remove duplicates -7
2. Screening Title and abstract examination 4
1. Not about QM in HE —261
2. Not about analytics or the use of —-28
analytics in QM
3. Reading Full-text reading 3
Reason for exclusion:
The paper is not about the operational aspects -1

of HE but about the administration of
education on big data

4. Analysis Thematically analyse the remaining three
articles
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faces the typical challenge of juggling multiple performance indicators, many of which are difficult to
measure.

Like many highly ranked business schools with multiple accreditations, Aalto BIZ uses various
approaches to reinforce good QM principles. One such approach is the extensive use of analytics
to control processes, monitor quality, and enable continuous improvement through a transparent
culture of data-based decision-making.

B. Data collection

Data include archival data on QM frameworks, performance metrics, and accreditations. Additional
interviews were also conducted to clarify the use of data in QM. Table 3 summarises the character-
istics of the data used in this study.

4. Analyses and findings
4.1. Systematic literature review

Even though QM in HE and applications of analytics in QM are well-researched areas, there are very
few papers on industry-specific applications of analytics in HE (Table 4 for a detailed summary of the
findings). Among the three articles identified, Beerkens (2022) is a conceptual paper. The remaining
two articles, Kapocius et al. (2013) and Raffaghelli, Grion, and de Rossi (2021), were primarily descrip-
tive. Their focus is mostly on tactical and operational levels. Furthermore, they only analysed a singu-
lar operational aspect of HE in isolation. They did not consider the challenges and complexity of
monitoring multiple aspects of the HE operations. The investigations into the use of analytics in
all three papers are also very limited. The findings from this systematic literature review provide evi-
dence that industry-specific applications of analytics in QM are underexplored in HE.

4.2. Empirical case study

4.2.1. Quality monitoring in higher education with analytics

Aalto BIZ measures its performance comprehensively using analytics, ranging from research outputs
and teaching evaluations to industrial, societal, and scientific impacts. Table 5 summarises the key
performance outcomes, stakeholders interested in a given outcome, tools used to collect perform-
ance indicators, and whether the outcome is important for accreditation and funding purposes.

A. Research outputs and teaching evaluation. Aalto BIZ extensively utilises analytics to monitor its
research output. The school’s centralised IT platform tracks publications from all departments. Other
parameters relating to these publications, such as impact factors, ABS ranking, JUFO (The Finnish
Classification of publications) ranking, FT50, etc., are also tracked in this platform (Figure 7).

In addition to research outputs, teaching evaluation is also an area in which Aalto BIZ utilises ana-
lytics. Course assessments and feedback were submitted through a third-party survey platform, Web-
ropol. A third-party platform is meant to ensure confidentiality and thus encourage students to
provide honest feedback (Figure 8).

B. Length of studies and in-time graduation. Late graduation equates to higher educational
expenses and less funding, so Aalto BIZ also keeps track of its students’ graduation. At Aalto BIZ,

Table 3. Summary of data used in the study.

Type of data Data volume (pages) Source
Management framework 25 Top management
Performance metrics 16 Top management

Metrics for accreditations 36 Accreditation websites
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Table 4. Summary of findings from the systematic literature review.

Author(s) Type of
(year) Title Journal study Aspect(s) of HE Types of analysis  Contributions
1 Beerkens An evolution of Quality in Higher Conceptual General performance N/A The paper
(2022) performance Education management discussed

data in higher different usages

education of big data in

governance: a higher

path towards a education,

‘big data’ era? including big
data in
performance
management
and governance.

2 Kapocius The framework  Transformations Single-case Teaching efficiency ~ Descriptive 7 KPIs are

et al. for business in Business & study analysis of KPIs  developed to
(2013) intelligence Economics measure
driven analysis teaching

of study course efficiency.

teaching

efficiency

3 Raffaghelli, Data practices in Higher Education Case study Teaching and learning Mostly descriptive The study
Grion, and  quality Quarterly (2 cases)  quality investigated
de Rossi evaluation and whether data are
(2021) assessment: used in QM,

Two specifically

universities at teaching and

a glance learning
assessment.
Results showed
that data
practices are
prevalent.

the normative length for a bachelor’s degree is three years, and the normative length for a master’s

degree is two years (Figure 9).

C. Graduates’ satisfaction and employment. Graduates’ satisfaction with their degrees in terms of
employment and post-graduate employment was also monitored. Aalto BIZ keeps in touch with the
students even after graduation. Post-graduation surveys are conducted regularly to obtain data on
the employment rate at the time of graduation, six months, one year, and five years after graduation.

Table 5. Summary of different types of outcomes, stakeholders, and analytic tools used at Aalto University School of Business for

quality and performance management.

Performance outcome Stakeholders Tool Accreditation  Funding
Research outputs Society, scientific Centralised a4
community, government automatic
tracking system
Teaching quality Student/parents, Centralised automatic &4
society, teaching evaluation and
scientific community, feedback
industry, government
Length of studies and in-time graduation ~ Student/parents, Centralised &4
society, government automatic
student registry
Graduates’ satisfaction and employment  Student/parent, Automatic surveys v
society, industry, to graduates one
government and five years

after graduation

v: important, v/'v: very important
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2019 RESEARCH OUTPUTS
> How motivational feedback increases user's benefits and continued use: A study on  [IEEET]
gamification, quantified-self and social networking 115043
Hassan, L., Dias, A. & Hamari, J., 1 Jun 2019, In : International Journal of Information Management. 46, p
151-162 12 p
PROJECTS
> Spatial multi-attribute decision analysis: Axiomatic foundations and incomplete 3 1956
preference information 95

Harju, M., Liesio, J. & Virtanen, K., 16 May 2019, In : European Journal of Operational Research, 275, 1, p.
167-181

ACTIVITIES
Development and Psychometric Testing of the Registered Nurses' Perceptions of [N 3 57717
Rewarding Scale
Seitovirta, J., Lehtiméaki, A. V., Vehvildinen-Julkunen, K., Mitronen, L. & Kvist, T, 1 Apr 2019, In : The journal of
nursing research : JNR. 27, 2, p. €13 11 p,, 13 RESEARCHERS
Research outputs per year
4320

RESEARCH UNITS
234

NEW LAST MONTH

Figure 7. Research outputs are tracked and available to all (Aalto University 2019a).

3 Students receive a link to a survey via email or
5 MyCourses workspace. Survey system
;’:;I‘Iizc:czg @i supports mobile devices — feedback can be
collected e.g., during the last lecture.

Aalto- and school
questions (closed-

Surv'ey is Survey is closed and the ended) are delivered to

published report are generated the data storage.

2 automatically automatically Reports to heads of

schools and
departments are
generated automatically
in January and June.

Teacher can add
course-related
questions and

choose to
publish the 4 Teacher receives the full feedback (and
Zl(lii;eli’clen can use it to improve the course).

| Processing of the feedback

Survey is generated automatically based
on registration (Oodi) information.

Figure 8. Course feedback process (Aalto University 2019b).

Information about salary, when and where the graduates are employed, and graduates’ employer
information is also collected, monitored and analysed (Figures 10 and 11).

D. Funding tracking and planning. As Aalto BIZ is a state-funded institution, besides having to
comply with international accreditations, it must also comply with the criteria from the Finnish Edu-
cation Evaluation Centre of the Finnish Ministry of Education for funding. This type of funding is
called key performance indicator (KPI) funding (Figure 12), and KPI funding is the largest source
of funding at Aalto BIZ. Due to the multitude of criteria and people involved, tracking and reporting
data for these criteria would be challenging without analytics. A centralised IT system allows
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«100% «<100%
In time +:
ime +3 = In time +3 -
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In time +2
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In time
In time
2015 2016 2017 2018 2015 2016 2017 2018
Bachelor’s Master’s

Figure 9. Statistics on bachelor's and master’s graduation by the length of studies, data acquired from management reports from
Aalto University School of Business. All sensitive information is censored. The image is not to scale.

o 96%
95% ‘ QO
Jdrecommendthe
s ooters

Mean  4195€ 6139€

Medizn - 4000€  5500€ (ﬁ‘ "
11% * ’
* The remaining 5% includes those “‘ ’

who chose not to seek employment ::rk:’ ‘ "
directly after graduation =

=

Employed before
graduation

employed 1 year
after graduation

95%

Figure 10. Graduate’'s satisfaction with their degree one year after graduation, monthly gross salary one and five years after
graduation, and when and where graduates get employed (Aalto University 2018a).

Employer Information Graduates' Industry Choices

q = Large companies (53%)
%{ » S&ME (33%)

= NPOs & foundations h

« Consultancy (26%)

«IT/Telecom (15%)
« Finance (14%)

« Marketing/Media/Communications
10%

= Industrial (9%)
(4%) » = Public sector/Non-profit (4%)
= Retail & consumer products (4%)
= Self-employed (4%)
= Healthcare (2%)
= Insurance (2%)
= Other (6%)

= Other (17%)

Job titles of our graduates
Business Analyst, Consultant, Analyst, Associate, Development Manager, Marketing Manager, Sales Manager,
Controller, Project Manager, Communications Specialist, etc.

Figure 11. Information on BIZ graduates’ employment (created based on Aalto University 2018a).
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Bachelors

Masters

Students with 55 credits

Student feedback

International student exchange
Masters by foreign students.
Employed graduates

International research funding Doctoral degrees

Other competitive funding
JUFO publications

2017 2018 2019 2020

Figure 12. Aalto BIZ's KPI funding data from 2017 to 2020 is composed of data from management reports from the Aalto
University School of Business. All sensitive information is censored. The image is not to scale.

different departments instant access to this information, thus eliminating information asymmetry
and strategic misfits.

4.2.2. Data-based recruitment and promotion decisions

Aalto BIZ creates ‘clear and transparent criteria and processes for recruitment, evaluation, and pro-
motion’ (Aalto University 2018a). The Aalto BIZ bases its strategic decision-making processes on data.
A quintessential example of such data-based decision-making is the tenure-track system.

The tenure track at Aalto University (Figure 13) promotes quality assurance and continuous
improvement. In the first two stages, where recruits only receive fixed-term contracts, they must
show achievements and progress to be promoted to the following stages. Although associate and
full professors receive permanent contracts, their achievements are still assessed regularly. These
achievements are tracked through the school’s centralised IT platform and then assessed based
on three transparent criteria: (1) research/artistic/professional work, (2) teaching, and (3) service
(i.e. activity in the scientific community, academic leadership, and societal interaction) (Figure 14).

Recruiting via Via president's
invitation invitation only

Firstterm review Tenure decision

Assistant Assistant Associate Full professor Aalto
professor professor professor distinguished
(1t term) (2 term) professor
2-5years 4 years

[

Competitive
recruiting _

[] Fixed-term

. . Permanent

Figure 13. The recruitment and promotion at Aalto University (Aalto University 2018b).
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(] Fixed term Assistant Assistant Associate Full professor | Aalto

B Permanent professor (1) professor (2) professor Slr%tflgsgsuc;?hed
Research/artistic 65% 60% 50% 40% Niaotiabi
and professional +/-10% +/-10% +/-10% +/-15% egotiable
work
Teaching 30% 30% 30% 30% 30%

+/-10% +/-10% +/-10% +-15% +/-15%

Impact and 5% 10% 20% 30% Nedotiabi
service +5% +/-5%, +/-10% +/-15% egotiable

Key principles

* Research emphasis high in the beginning to obtain research portfolio.

« Teaching relatively constant to maintain required teaching scale and keep senior professors in touch with
students.

« Contributions to academic leadership and collaboration in the research or artistic community increase with
seniority through increased leadership, committee membership and societal interaction.

« Mandatory teaching for distinguished professors, otherwise work profile negotiated.

Figure 14. Generic time allocation between research/artistic and professional work, teaching, and service (i.e. activity in the
scientific community, academic leadership and societal interaction) (Aalto University 2018b).

These transparent criteria and processes are part of the plan-do-check-act/adjust (PDCA) cycle at
Aalto University (Figure 15). Analytics plays a crucial role in all stages of this PDCA cycle, providing
the foundation for data-based decision-making. Aalto University also demonstrated the process of
identifying the key performance indicators, choosing the corresponding measures, and collecting
data for those measures.

Aalto University not only pays attention to its tenure-track professors but also pays attention to its
doctoral candidates. Specifically, Aalto BIZ has open admissions for all qualified applicants world-
wide. The recruitment process for doctoral candidates is also highly transparent, and all criteria

* Implementation of the policies
* Aalto Strategy and procedures
* Aalto tenure track policies and * Recruitment to tenure track
procedures document positions
* School-specific instructions * Advancement on the tenure
track

* Annualreview of the tenure track
system including e.g.:
* Systematic collection and
processing of feedback
* Key Performance Indicators
* Development workshop every
second year
* Management review

+ Development plans, projects and
actions
* Adjustments to key documents

Figure 15. PDCA cycle of the tenure track at Aalto University (Aalto University 2018b).
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are specified on the school’s website. Once students enter, their performance will be constantly
monitored and evaluated through the funding and employment system. Accordingly, only
funding for the first two years of doctoral studies is guaranteed. From year three onwards, doctoral
students must proactively search for funding opportunities or employment contracts from the
school (Figure 16). This system promotes progress in doctoral studies and increases the level of exter-
nal funding for research and scientific activities within the school. The progress of doctoral studies
and the involvement of doctoral students in teaching and research activities were also monitored
through the school’s IT platform. Whether a doctoral student receives an employment contract is
based on their performance quality, measured by the same criteria as those for tenure-track pro-
fessors, and consequently, is also heavily data-based.

Human resource management has proven to be one of the most important areas in QM (Kaynak
2003). Thus, Aalto BIZ pays significant attention to its research and teaching staff. By creating clear
and transparent criteria and processes for recruitment, evaluation, and promotion, Aalto BIZ also
created a culture of continuous improvement by keeping its staff motivated. This, in turn, creates
a motivating environment for high-quality teaching and research that yields positive societal and
industrial impacts.

4.2.3. Continuous improvement

Functioning in an ever-changing landscape, Aalto BIZ analyses its course offerings continuously to
ensure they are up-to-date and relevant to the current economic and technological environment. In
such a context, the centralised information system provides easy access to data for continuous improve-
ment on both the operational and strategic levels. On the operational level, lectures get both numeric
feedback in Likert scales and written text feedback. The feedback is then used for reflection and serves as
a basis for course redesign. At the strategic level, the course feedback system not only is sued to evaluate
the teacher’s performance for, for instance, promotion, or the relevance of course content but also is used
to adjust, customise, and startegise current and future course offerings.

Aalto BIZ embraces an open and accommodating work environment for its employees. Besides
tracking its own internal performance, Aalto BIZ invites external evaluators from top universities
worldwide. This not only allows Aalto BIZ to receive unbiased evaluations but also allows it to
learn from best practices from other universities. Continuous improvement also lies in constantly
supporting the research and teaching staff.

4.2.4. Smooth accreditation application process
Different accreditations require different data during the application process. The required data
types also vary. In this context, Aalto BIZ utilises its centralised data warehouse to facilitate a

Academic year1 Academicyear2 Academicyear3 Academicyear4 Academic year 5-n
- l A " )

Department contract (research project) Department contract (tied to a research project)

School contract \ | /School contract
50%/100% 4  50%/100%
\_(competitive) \ (cqmpetitivg)} /

/ 1 /

Foundation grant

| |

Other funding Other funding

| s I I
Apply foundation | [Progress, apply to Own responsibility for funding
grant as directed atleast4
foundations

Figure 16. Aalto BIZ doctoral funding model (data acquired from non-confidential internal communication).
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smooth accreditation application process. More specifically, data about the course contents, course
organisation, learning objectives, etc., are stored in a centralised system, from which they are distrib-
uted to different channels. In the case of any changes, lecturers only need to update the information
in the centralised system, and the newly updated information will be automatically updated on all
platforms. This eliminates the possibility of information asymmetry across platforms. Furthermore,
the criteria are subject to change. The accreditation bodies check if Aalto BIZ follows and executes
its strategies. If its strategies change, the criteria will also change accordingly. The criteria for a given
strategy are also subject to change. This is a continuous process as the accreditation bodies also
need to improve their systems continuously. A centralised information system provides quality pro-
fessionals quick access to relevant data during such changes. Furthermore, different accreditation
bodies required different data types. For instance, some accreditation bodies require the exact
number of hours a topic is taught (i.e. numeric values) while others only need to know if it is
implemented or not (i.e. binary values). This illustrates the differences in the data types required
for different accreditations.

Overall, the centralised information system shows three main benefits for the accreditation appli-
cation process. First, a centralised information system allows quality professionals to retrieve accu-
rate and relevant data for different accreditation applications. Second, it provides quality
professionals with rapid access to new data. Third, it allows quality professionals to retrieve data
in different formats.

4.2.5. Overview of Aalto BIZ's quality management framework and the role of

analytics and Bl

By obtaining triple-crown accreditations and adhering to the quality assurance criteria of the Finnish
Education Evaluation Centre, Aalto BIZ can ensure that its process is of higher standards and com-
parable to the processes in other top universities around the world. Aalto BIZ measured its perform-
ance from multiple perspectives using analytics. Aalto BIZ utilises a centralised data warehouse to
provide decision-makers from different departments and functions instant data access. Conse-
quently, this allows organisation-wide data-based/fact-based operational and tactical decision-
making. Aalto BIZ also utilises these data to make long-term strategic decisions. Analytics and
Business Intelligence play important roles in enabling Aalto BIZ’s quality leadership as an HE insti-

tution (Figure 17).
> Process management > > >

Continuous
Improvement

Performance
monitoring

* Triple Crown accreditation
(AACSB, AMBA, and EQUIS)

* The Finnish Education
Evaluation Centre (FINEEC)

« Descriptive analytics
+ All performance-related
data are recorded and
stored in a centralised IT
platform
« Business intelligence
* Relevant data are
retrieved from the
centralised IT system
* Operational and tactical
decisions are based on

» Prescriptive analytics

« Future strategic decisions
are based on historical
data (e.g. new funding
model)

» Future curriculum
designs are also based on
data on existing course
offerings, data on student
and alumni feedback, and
archival data on economic

such data and technological trends
< - = = < >
Operational and tactical decisions Strategic decisions
- -

Fact-based decision making and transparent culture

Figure 17. Components of Aalto BIZ's quality management framework.
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Furthermore, the centralised data warehouse provides a powerful tool for quality professionals to
expedite the accreditation application process. Quality professionals can retrieve data automatically
for different accreditation applications instead of having to do so manually from several platforms.
Nevertheless, implementing and using centralised analytic systems are not without challenges. First,
the EU General Data Protection Regulation (GDPR) emphasises the legal importance of permission
for data sharing. Second, due to the organisational structure of the university and the vast differ-
ences across different schools in terms of performance measures and performance indicators, imple-
menting a centralised information system limits its scope at the school level. Each school has its
centralised information system, and information is not shared at the university level.

5. Discussions

As HE produces many different products for different consumers, maintaining high quality for all pro-
ducts is a highly complex task. Leading a unit with no clear owners, countless stakeholders, and
many abstract, often immeasurable, and nonspecific quality objectives is challenging. The techno-
logical advancement of analytics and its increasing prevalence alleviate the challenges associated
with meeting multiple different and even conflicting objectives and provide quality professionals
in HE with a powerful tool for quality assurance and management.

Analytics has proven to be a powerful tool for creating quality leadership in HE. The complex
nature of the quality of HE institutions plays an indispensable role in analytics. Nevertheless,
quality professionals and decision-makers in HE institutions must find a balance between supervision
and autonomy so that, while the level of quality outcomes is well managed, the innovative and
autonomous nature of HE is not sacrificed.

One of the quality outcomes of HE is the reputation of the institution. This corresponds to the
brand image in the corporate world. Similar to brand image, reputation is also a tricky concept. It
is abstract, subjective and immeasurable. It could take years to build but only seconds to lose.
Thus, QM in HE is a delicate matter that must be handled with great care. Consequently, an increas-
ing number of HE institutions worldwide have recognised the strategic significance of analytics and
business intelligence in HE QM and embedded them into their operations management, particularly
QM. Analytics and business intelligence enable quality professionals to measure immeasurability.
Furthermore, it also alleviates the challenges that quality professionals face when applying for mul-
tiple accreditations with different criteria using high-quality and easily accessible data.

Proposition 1a. Analytics combined with centralised information systems enable quality professionals to better
measure the many abstract performance indicators inherent to higher education.

Proposition 1b. A centralised information system alleviates the difficulty that quality professionals face when
applying for multiple accreditations through more accurate data and easier data accessibility.

HE institutions that utilise and embed analytics and business intelligence into their QM practices
vary vastly from one institution to the next, and there is simply no one-size-fits-all solution. The ana-
lytics-enabled QM practices illustrated in this paper are not unique to Aalto BIZ; they have also been
implemented at other highly ranked universities worldwide. Nonetheless, Aalto BIZ provides a clear
example of an HE institution that emphasises integrating analytics and business intelligence into
every aspect of its operations to enable fact-based decision-making and nurture a transparent
culture.

Proposition 2. The centralised information system allows decision-makers in higher education to make data -
and fact-based decisions.

However, this study has some limitations. This study does not cover many other aspects of QM in
higher education. Therefore, for future research, it would be of scholarly interest to examine, for
instance, the degree of disconnection between students and other sources of evaluation of
faculty performance and its impact on a university’s performance, such as faculty-related growth
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and decisions. Furthermore, this study was conducted before the COVID-19 pandemic. Therefore,
this study did not consider the growing prevalence of online teaching and learning. It would be
interesting to investigate how well the current approaches to quality and performance management
work in the new environment and whether new approaches and frameworks are needed. It is also
interesting to develop a prescriptive framework for future faculty performance management that
addresses the changing landscape of HE caused by pandemics.

6. Conclusion

This study serves two purposes. First, a systematic literature review illustrates the theoretical over-
sight of industry-specific applications of analytics in QM in higher education, although analytic
tools are widely used in many universities (Raffaghelli, Grion, and de Rossi 2021). Second, it provides
empirical evidence of the benefits and advantages of successfully implementing analytical tools in
QM in higher education. Among the benefits are easy and quick data access and the consequent
ability to address various accreditations’ complex and constantly shifting standards. Quick and
easy data access allows top management to make evidence-based operational and strategic
decisions. Furthermore, this study also calls for more research into the applications of analytic
tools in higher education. Future research in educational systems significantly different from the
case discussed in this paper is highly encouraged.
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