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ABSTRACT

Significant progress has been made in Sédtitads early childhood and Grade R spheres.
However,South Africahas a long way to go to meet the needhefnajority of its children.
Institutional capacity(IC) refers to the administrative and managefugctionsin an early
childhood development cent{&CDC). The failure todevelopIC impacts thequality of

serviceglelivered to the most vulnerable children in our society.

This dissertation identifies various existing approaches/frameworks for developing
institutional capacity butthat arenotintegrated in a manner deemed useful nor effective for
a ECDC administrator wishing to improtee quality of its servicesKnowledgeareaswith

no application within ECDwere usedto create a baseline for anterprise capacity

development approaqiECDA) and demonstrated in &@CDCin a South African context.

Enterprise engineering (EE) as a disciplibegether with itstheoriesand fundamentals
informed the constructional design thie ECDA, undergirdedby Hoogervorsis approach
IC approachesand approach design principleShe enterprise evolution contextualisation
model (EECM) providé descriptive guidance fothe ECDA, while the generic system
development proces&SDP)delineatedbetweenusing and provisioning systemas part of
the enterpriselesign proces§ he ECDA, scoped to the provisioning systeoonsiss of five
activities that areapplied as a heuristic to iteratively redesign design domainsffect
performance areadhese activities entail thexecution ofconstruction desigrycles for
selecteddesign domainsthe identification of performancareas and theidentification of
constructional requirementand specifications followed by the extracton of design
principles.

An action design research (ADR) methodology was used forsthidy, and guied the
formulaton of the problemand building and construahg the ECDA, together with the
iterative shaping ofhe ECDA in a realworld demonstrationAfter evaluatng the resultsof
this study it was concluded thahe ECDA hada signifcantimpacton improving the quality
of services The ECDA was thus found to be usefuko the ECDC administratorsin

developing enterprisecapacity

Keywords: Enterprise engineeringnstitutional capacity;Early childhood development

Quality; Educationservice Public services
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Chapter 1 : Introduction

The number of working parents, including singkrent families and families wvitboth
parents employeds rising, creatingan evergrowing need for quality child caraccording
to ExpertHub (2018)Further to this, at need is creating a tremendous entrepreneurial
opportunity for people who love children amtho want to build a business caring for them.
The South African [2partmerg of Social Developmen{DOSD), Basic Education(DOBE),
and Health (DOH) all havethe mandate to develop an integrated appraackervices for
childrenaged from birth up tobut not including Grade R formally classified as the early
childhood phase. In the ast recent community survesonducted byStatistics SA (2016)
there weres,976,519children aged betweeirth and four yearsshowng a five per cent
increase from the previous survey held in 2Q&fer toFigure 1). This not onlyreinforces
the need for this social service, balso points toan opportunity forentrepreneurso

capatalise on this growing market.

POPULATION DISTRIBUTION
40000 000
35000 000
30000 000
25000 000
(]
g
20000 000
&
3
15000 000
10000 000
o - .l - -
i 04 59 10-14 1519 19+
= 2011 5685452 4819751 4594886 5003477 31666 994
= 2016 5976519 561979% 5189803 5104482 33763 054
Age group

Figure 1. South African population distribution (Statistics SA, 2016)




In South Africg Atmore, Van Niekerlkand Ashley-Cooper(2012)classifial early childhood
development (ECD) centremto three distinct facility types (1) public schools, (2)
registered communitpasedeECDGCs, and (3unregistered communiigasedECDCGCs. Public

schools typically cater foGrade R only,while communitybased centresccommodate
children from birth up to and includin@rade R. In 2015 here were 25,254 centres
nationally, accessed b{,354,274 childrenaccording toUnicef (2015) The ECD goal is to
provide fuly comprehensie ageappropriateand developmentastageappropriatequality

ECD services to all infants, young childremd their caregivers by 2030.
1.1  Problem context

Significant progress has been madethe South African early childhood and Grade R
spheresHowever South Africahas a longvay to go to meet the needs of majority of its
childrenper Atmore et al.(2012) Various challenges exist in the early childhood seasr
notedby Atmore et al. (2012)

1 Infrastructure availability i this isto do with basic infrastructure such as running
water and access to suitable sanitation

1 Nutrition 7 this refers tometing a basicphydcal need throughealthy feeding
schemegsthuspreventing malnutrition and starvation

1 Number ofECD curricula i these are th&ariousprogrammesn the ECD sectothat
deliver a service to children, ranging from cefliesed models tdhontraditionab
models such as playgroups and family outrgadgrammes

1 ECD teacherskill leveli this addressethe need to promotgquality teaching and
learning asanessential mechanism for early development

1 Institutional capacity(IC) T this concernseffective adnmistrative and management
systems for aECDC,

1 Fundingi this pertairs to subsidiethat ECDCsreceive from government to acquire

the necessary resources

Of particularinterestis institutional capacityand the inability ofECDCs to executeheir
purposeeffectively. Imbaruddin (2003jinds that by substitutinginstitution as organisation

and capacity as the ability of an organisation to pursue its objedtigéisjtional capacitys

defined as the ability to pursue objectives; that&ivering qualiy services asissessed by

t he or g acostomasiAtmoraed a. (2012)further describeinstitutional capacityn

the ECD sectorand according to the Guidelines for Early Childhood Development
Services, it is crucial that administrative and management systems are developed and put in

place for the effectivenanagementf anECDC (Department of Social Development, 2006)




The study eatitled Tracking public expenditure and assessing service quality in early
childhood development irfsouth Africa as cited by Atmore et al. (2012)showed that
communitybased ECD facilities in South Afriagpear to be less advancedhgir financial
managementand governance than ECD facilities in the public school systema later
publication,Atmore (2013)finds that ECD facilities ithe public school sector appear to be
more sophisticated than those in commubigged ECDGCs, and have more structured
governance anfinancial reporting systemgitmore (2013)and Van Heerden (2016)ote
that communitybasedECDGCs lack proper administrative and managetreystemgo meet

the minimum standards set by the Department of SPaaélopmentAtmore alsomentions
thatthe financial management of many of the commuiased ECD facilities is poor; more
thanhalf of these centres do not have many of the necessary administrative documents and

structuresn place

The number of chileen with access to ECD services is gaining momentum, Exdell
(2016)notes thatalthoughdoorsarebeingopenedo learning,this does not ensureguality

early learning experience for childre@lasquinJohnsonas cited inVan Heerden (2016)

stated thathere is an urgent need not only for meegly learning centresut alsofor higher

quality early learning centres globally and in South Afrivan Heerden (2016nentions

that in South Africa,teacher8and parentdviews of highquality in early learning centres

have received little attention despite researéhaensl educatofsattempts to identify the
critical components for higquality early learning centreBifferent terminology is usetb
describe the systems that educational organisations put in place to classify and determine the
quality of early learning centres. Terms that are used are quality assurance frameworks,
accreditation frameworks, accreditation systems, rating scales, vatiger measures,
accreditation schemeand childcare accreditatidvan Heerden (2016 Shealsomentions

that quality assurance frameworks have never been implemented in the South African early
childhood development sector.

Enterprise engineering (EE) emergingas a new discipline tcmeourage comprehensive and
consistent enterprise desigbe Vries, Van der Merwe & Gerber, 20183ince EE is
multidisciplinary, various researchers study enterprises from different perspectives, which
hasresulted in a plethora of applicable literature and terminology, but withahared
meaning (De Vries et al., 2017)The enterprise evolution ctaxtualisation model (EECM)
which isdiscussed in more detail in sectiér6.3 is positionedto guide the development of
theenterprise capacity developmeproach ECDA) to aid and assist ECHirectorsin the
development oinstitutional capacity




1.2 Problem statement

The standardgor and reglation of an early childhood development centre reqtre
management of such cerdrio have administrative systems and procedures in place to
ensurehe efficient management of the facility and activities, accordingpédepartment of
Social Development (2006)Further to this, as part of the registration process, the
administratorof the ECDC need to prove that administrative and financial management
systems are in place. Failure to docsm result irthe rejecton of a newapplication, orthe
closure of the centre with immediate effect. The national integrated ECD development policy
(Republic of South Africa, 2015tipulates that appropriate management, coordinadioth
monitoring and evaluation systems are in plategaatelyto plan for, measure, monitaand
improve availability for quality and equity of access, afud outcomes for all childrenlhe
problem statement is defined as follow&, or the lack thereofis an impediment to
operaing a quality ECDC. dC in ECDérefers to the effectivadministrativeandmanagerial
aspects of afceCDC, and failure to build this capaciiyjnpacts the quality othe services

delivered.

According to theliterature, very few South African communitybased certres have
successfly managed to display maturity in this regaildt alone operationalise their
business management processes and systerfect, Atmore (2013)states thatmore than
half of these centres do not have many of the administrative and structural pratgetses
even though thatis a minimum standard prescribed by tlRepartment of Social
Development. Communitybased ECDCs do not fall under the Department ofBasic
Educatiortis mandate as do public schools(Grade R) and so the administratorsof
communitybasedECDCs most oftemeed to ely on their own expertisand experiencéo

build this capacity.

The nationaDepartment of Social Developmefi@OSD) commissioned a national audit of
registeredECDCs in 2013 the scope included conditional and unregistered cendies
outlined in the repor{Department of Social Development, 201Byofound insights from

this audit report fuhter sipportviewsthatthe administratve and manageal affairs in many

of the ECDCs acrossSouth Africaaresuboptimal The Department of Social Development
(2014)identified a lack of administrative recordkeepjmgth less than halbf all registered
centres having nothing more than staff attendance records or job descriptions. In addition,
the lack of employment contracts and payslips is a cause for concern. Administrative and
financial documents are kept by mangntres,although thenumbersare far from ideal.
Without proper records on income and expenditure, operating within the constraints of the




ECDGC& budget proveto be difficult,andultimately affecs the sustainability of the centre.
Some registereBCDGCs are operating withouhe documents that are currently requdirfer
registration.Dramatic shifts in theearly childhood development sector, coupled with more
stringent regulationshave created a real problem for administrators to run an effective
cente. A holistic review of institutional capacity frameworks that are effectively
implementecelsewheras warranted to support the most vulnerable people in our sdciety

namely our children.
1.3 Research questisn

The language of business and organisatiottedory entered the lexicon of the early
childhood fieldas early as 199%ast forward to 2013nd theresultsof a literaturesearch
provethatthe educationatbusines8language has not changed,at leasts perceivedotto
have changé fast enoughVery few of thebest practicesand conceptsfrom the ever
evolvingbusinessvorld aremakingtheir way into the educational sectespecially inSouth
Africa. The sectionshat follow present comgmentary research questions, followed by the
thesis stat@ment in sectiorl.4. The scopelimitations, definition of terms, assumptigrasd

significance of this studgreoutlined in sectioga1.5t0 1.8
1.3.1 Primaryresearch question

RQL: What useful enterprise capacity development approdECDA) will improve the

quality of servicen an ECD enterprise
1.3.2 Secondary research questions
RQ2: Whatis the definition and understandingd@fstitutional capacit§in the ECD sector?

RQ3: What evidencés therein the literature that institutional capacity was successfully

developedand howwasthis done?

RQ4: What approacks mechanismsand models are associated time literature with

developng institutional capacity dECDCs?

RQ5: What should be the constructional components ofE@DA to ensure that its

developmentvill improve the quality of service?

RQ6: How should th&CDA be implanented?

RQ7: When implemented, how effective is tBEDA in improving quality of service
RQ8: When implementetiow useful is th&CDA to anECDC administrato?

RQ9: How well doeshe ECDA comply with approach design principles?




1.4 Thesis statement

Adaptingand adoptingnenterprise capacity development approd@BDA) that focuses on
developinginstitutional capacity will improvehe quality of serviceand will be useful to

administratorof South African ECD enterprises.
1.5 Scope demarcaticend limitatiors

This study will be scoped to th#evelopment and design tife ECDA in an ECDC. The
approach wilfocuspredominantly on therganisatioal domainof the ECDC. Aligned with
the enterprise engineering philosophy, the scope will indlneldesign and development of
an artefact, buwill excludethe operationalisatiorand embeding of the ECDA, although
components of thECDA will be tested in the ECD environmeiithe studyoutlines bestof-
breed frameworksindbr approache¢rom educationabhs well as nomducational domains
that shouldbe suitable ira South African context.This particularstudy will not deal with
any educational spheres other the early childhood development sector, andoncerned
with communitybased centres for children aged from birti{dot not including Grade R.
The centres referenced hexee privately owned and rum conformanceto the Department
of Social Developmei® rules and regulation$his study will notconsider advances made
in the public school arena, where predominantly Grade R children are accommasittisd
is part of theDepart ment of BrandatecThe Btddy evil indt toocu$ en
infrastructure, ECD curricuJaéECD teacher training, nution, or funding. These very
important areas ofoncernfall into the educational sociat and humasservicesresearch

domairs.
1.6  Definition of terms
The following terms are defined to clartfyeterminology used in the remaining chapters.

Table 1: Definition of terms and abbreviations used

Term Abbr. Definition
Conditionally N/A A centre that has applied for registration with the Department of Social
registeredECDC Development as agarly childhood developmeserviceprovider, but

according to the Departmeiias notcomplied with all its standards and
registration requirements within the stipulated tinaene of two years. It
may receive partial funding from the Department.

Council for Higher | CHEA | Educationaccreditatiorbody in the United States.
Education
Accreditation

Department of DOBE | Government department tasked to guide policy and governance of edug
Basic Education from Grade R t@Grade 12

Department of DOH Government department tasked to guide policy and governance of heal
Health servicesacrossSouth Africa

Department of DOSD | Government department responsible to the execatideo thepublic for
Social providingearly childhood serviceas well aghedesign and

Development implementation of policy and regulati®n




Term Abbr. Definition

Designand DEMO | DEMO producsthe essential model of an enterprisea@cope of interest

engineering in generalwhich may cover part of one enterprise or of a network of

methodology for enterprises). Like every proper methodology, DEMO comprisesyaof
organisations thinking (WoT), away of modelling(WoM), anda way of working(WoW)
(Dietz & Mulder, 2020)

Early childhood ECD Early childhood developmeri$ the process of emotional, mental, spiritual

development moral, physicaland social development of children from birth to nine
years.

Early childhood ECDC | Any building or premises maintained or used (for profit or not for gain) fg

development the admission, protection, and temporary or partial care of more than si

centre children away from their parents. Depending on registration, an ECDC ¢
admit babies, toddlers, and/aegschool aged children. The ted&CDCH
can refer to a créche, day care centre for young children;scipoel,
and/or after school care. Exclusions are: (1) Grade R classes attached t
primary school, and (2) homgased programmes wifawerthan six
children run by day mothers and child mindewrsd/or play groupsnd for
the purposes of the audit, those with no children under the age of 6. In t
reportdECDCband&entre(shpare used interchangeably.

ECD sector N/A A broad term to describe the involvement of multiple partners across
ECDCs, ministries, communities, ngovernmental organisations (NGOs)
and other stakeholders, including parents and caregivers.

ECD services N/A Services or support provided to infantslgrmung children or to the chiisl
parent or caregiver by a government department or civil society
organisation with the intentioof promoing the childs early emotional,
cognitive, sensory, spiritual, moral, physical, sg@ald communication
developmat. O

Enterprise EE Enterprise engineering is a new, holistic approach to addgessterprise

engineering changes of all sizes and in all kinds of enterpr{Baéstz, Hoogervorst,
Albani, Aveiro, Babkin, Barjis, Caetano, Huysmans, lijima and Van Kery
(2013)

Enterprise EECM | De Vries et al. (201 73tate that EECM is aedcriptive model to

evolution contextualise an existing approach.

contextualisation

model

Institutional IC IC entails the administrative and manageftaictionsthat cover elements

capacity ranging from leadership, human resources, infrastructure such as physi
facilities, andprogrammeand process/procedure managenientorming
inter-institutional linkages.

Enterprise ECDA | An artefact, classified as an approach, developed to guidietietopment

capacity of institutional capacity in an ECDC. An approaahcording to th€©xford

development University Press Southern Africa (2010, p. 3@)a way of doing

approach something.

Generic system GSDP | Accordingto Hoogervorst (2018kin orderto design the functional

development relationship with the provisioning system (blawmtx) properly; the

process construction (whitdoox model) of the using system must be knpamd
depicted as the generic system development process (GSDP)

Registered ECDC N/A A centre that is registered with the Department of Social Development g
early childhood developmeservice provider. In order to attain this status
the centre has tapply for registration and comply with the Departndent
standards imespecbf infrastructurehealth and safetfpboth inside the
facility and outsidg curriculum, human resources, etc. within a given
timeframe.

Quality in ECD N/A Quality in child carénas been defined as how well the developmental
outcomes for children are enhanced through the physical, . souigl
emotional interactions that are afforded to them in the child care setting
(Nupponen (2005)

United States USDE | This department promotes student achievement and preparation for glok

Department of
Education

competitiveness by fostering educational excellence and ensuring equa
access.




1.7  Assumptions

IC is not a new concept in the public sector performance arena bot welldefined or
researched in the ECD sec{éssefa, 2014)It is assumed thahe majority of theECDCsb
administratoriave a backgrounith education with alimited exposurdo and knowledge of
leadership and business management princifles assumption is supported tarkin
(1999) who staesthatiilacking interim steps up a career ladder, a preschool teacher seeking
to become an administrator often can mavi® the leadership role withoutaving prior
administrative experience or specialised training themselveearnings from non
educational backgrounds can and will be applicable to the educational domain, especially the
ECD environmentThe purpose of this study is to address this gap by developiB§BA

as away to incorporate essential administrative and managerial aspexthe design of an
ECDC.

1.8  Significance

The main contribution of this study is to the educational seatmmore specifially to the

early childhood development arena through the development oE@i2A. Enterprise
engineering as a new scientific approach is positioned to guide the development of IC in
ECDGs.

This section relates to the theoretical and pracsgghificance of the studyTheoretical
significancedefines how the work offers a new theoretical explanation for something, or
how it validates, refingsor contradicts an existing theorfHofstee, 2006) Practical
significance on the othehand,takes a pragmatic stanoeaddressindC in the real worldat
anECDCbasedn South Africa

1.8.1 Theoretical significance

This study explores the definition and development of IC in an ECDC as a-alass
problems.IC is identified as a key requirement to deliver quality ECDC servicesaand
useful to many ECDQlirectorswho want to improve the quality afheir services The
identification of various approaches/frameworks and solutions from the educd&E@ia)
and noreducationallnonECD) domains and adiscussionof those approaches, would be
useful, andheseform the basi®f the ECDA construction TheECDA is useful in providing
a theoretical foundation for how enterprise engineering theories and fundémare
adopted inthe amalgamatn of disintegrated solutions and approaches. Enterprise
engineering Hoogervorgls approachand approach design principles (ADPsiform the

constructionof the ECDA. The adoption of the ADPs should also be useful to the




knowledgebase guardiantlfe research mentor/external examiner) when evaluating the
contribution for relevance and rigour. In closinge ECDAG form and function is outlined
in detail, making it easy for approach developers to exteadECDA in future esearch

studies
1.8.2 Practical significance

There isinsufficient evidence ofactualIC implementationas a clas®f-problems,making
the comparable effect o€ development extremely har@he development cECDA is
based on sounenterprise engineerifgndamentals, anig a leap forwardn addressg not
only the disintegrated nature of existing solutions, d&gb contribuing in the following

ways.

1 The approach adoptedith the construdion of the ECDA will be useful to future
approach developersecausdét demonstrates how disintegrated solutions/approaches
are fused together in an effective manner.

1 The adoption and use of ADPs easlyin the approach developmepriocessesuled
in a more thorougland comprehensivdesign, descriptiorand constuction of the
ECDA.

1 ECDA mechanism and practices will be useful to EC@i@ctors or CEOs needing
to address IC as a problem instance

1 The study émonstrate pragmatism in guiding how the development of IC needs to
be approached, in sharp contrasthe existing literaturge which simply staeswhat
IC is, as well as its characteristics and properties

1 The lack of focus on evolving thaformationand @mmunicatios technology (ICT)
design domain in the ECDC domain is highlighted,, dmibughthe ECDA, receives
muchneeded attentiom the form of a demonstratioffhe importance of a holistic
designacross all design domains reinforced especially during times such as the
COVID-19 pandemicwhen much greater reliance is placed on t@pabilities.

1 The ECDA, because ofts design focusgives equal importanceo all clasgs of
systemsthat need to suppothe ECD environment,starting with the organisation

ICT, infrastructureas well aghehuman skills and knovkow design domains
1.9 Chaptersummary

Significant progress has been made in 8wuth African early childhood and Grade R
spheresHowever South Africahas a long way to go to meet the needthemajority of its
children, especially with the&levelopmentof institutional capacityto operatea quality

ECDC.Institutional capacityepresentshe ability of an organisation to pursue its objectives.




Institutional capacityin the ECD sectoris a crucial administrative and management
competence, ang neededor the effective management ofgaality ECDC. The lterature
states that less thamalf of South Afric® ommunitybased centres have successfully
managed to display maturity in this regard, let alone operationalise their business
management processes and systdms study is scoped to tltevelopment and design of
the ECDA in an ECDC and adopting afcCDA will improve the quality of the services
offered.Primaryandsecondaryesearch questionsmave beemevelopedn conjunction with
the thesis statemenwhich states thatby adapting and adopting &CDA that focuses on
institutional capacitythe quality of ECDC services will improyendthatwould be useful to
administrators oSouth African ECD enterpriseslhis study has a focus on the educational
sector,andamalgam#esand incorporasenterpriseengineering principlesas well aghelC

literature to formpart ofthe ECDA.

Table 2provides a roadmap to guide the reanlehowtheresearch questionsre addressed
in eachchapter We use dark greghadingin Table 2to indicate that ChapterHasprovided
an introductionto the defining concepts associated with IC in the ECD seatw more

specifically hasaddresse®Q2

Table 2: Chapter 1 content map
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Chapter 2 : Research m ethodology

(Research jn common parlancerefers to a search for knowledge. One can also define
research as a scientific and systematic search for pertinent information on a specific topic
(Kothari, 2004) The next section explorgin further detail the research methodology and
data gathering techniqueboserfor this study.Section2.1 explorestheliterature associated

with various research methodologies, and sect@@ discuses the paricular approach
adoptedfor this study.Ethical considerations are covergdsection2.3, followed bythe

document structure and conteimt section2.4.
2.1 Literature on research methodology

Three research approaches were evaluaiéd the aim of finding the most effective yet
most suitable approach in the ECD eronment (1) action research, (2) desigtience
research, and (Zction design research. Each of these approasloeglined in the sections
that follow, providing brief backgroundb the approachand itrelevane to this particular
study. Action desigmesearchwas deemed most feasible, asolwas selectedo develop a

framework todeveloplC at anECDC.
2.1.1 Action research

Action researchers feel compelled to act collectively on and with knowl&geson and
Bradbury (2001)urge that action research draw power from the premises of pragmatism, that
belief that we can know through doing. Furth&ere isas much, if not morecomfortin
knowing through doing a® knowing throughconceptualiation. McTaggart (1997)eflects

this commitment to action in describing the difference between action research and other
forms of inquiry the crucial difference lies in the commitment of action researchers to bring
about change as part of the research act. Fundamental to action research is the idea that the
social world can only be understood by trying to changBritdon-Miller, Greenwood and
Maguire (2003)wrote, fil stay involved with action research because all the theorizing in the
world, feminist or otherwise, is of littlase without the doing. And action researchers are
doer®. Considering the delicate nature of B&DC, andthe fact that it is dynamjahis

study shoulchave both theoretical and practical rigolinerefore adequate time needs to be
spend on the rigour dhe artefact(i.e., the ECDA), ratherthan experimenting too early with

theartefact




2.1.2 Design science research

Design science research (DSR) is primarily concerned with the developmentadéfact

that solves an identified problem, using a method rigestigation(Kuechler & Vaishnavi,

2008) and aims to createfisolutions to specific classes of relevant problems by using a
rigorous construction and evaluation proceéd/inter, 2008) Consideringthe complex
nature of the ECD environment, and aligned to the primary research question in section
1.3.1, more than aartefactdesignwill be needed to address HS a clas®f-problem,while
improving the quality of service. A morenteractivepragmatic approacin the particular

ECD contextand environmentvould be needed to do justice to this sté@gutcome and

objectives.
2.1.3 Action design research

Design sciencegesearch pays scant attention to the organisational comtbig existing
design research methods focus on building #nefact and relegate evaluation to a
subsequent and separate ph¢dein, Maung K, Henfridsson, Ola, Pur&andeep, Rossi,
Matti, Lindgren & Rikard, 2011)Further to this, DSR values tlatefactat the cost of
organisational relevance, and $aib recognise that thartefactemerges from interaction
with the organisational context even when its initiabign is guided by the researdser
intent. Sein et al. (2011propose action design research (ADR) as a design research method
to address this problem. ADR reflects the premiseahatacs are ensembles shaped by the
organisational context during development and use. ADR will ath@aresearcher to design
an artefact in this instancethe ECDAT and test andefineit in the organisational context
of anECDCthrough participant inputs and involvement

Mullarkey and Hevner (2019resent an elaborated ADR process moaiedl also highlight
that the classicaikolution objective®phase (frondesign science reseajatould be seen as
part of ADRs Stage 1 or Stage Phe elaboated ADR process may be useful to current and
future research teams to devel@search designs that better reflect their project goals and

support clearer project management and research d¢éblgharkey & Hevner, 2019)

This study, however aligns itself with the action design research methodolpggsented by
Sein et al. (2011)consistingof the following four stages: (1) problem formulation, (2)
building, intervening and evaluating, (3) reflecting and learningnd (4) formalising and

communicating result§ he stages areutlined inFigure2.
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Figure 2: Action design research(Sein et al., 2011)
Stage 1: Problem formulabn

The impetus for formulating research effortdriggered by a problemerceived in practice
or anticipated by researcheSein et al.,, 2011)Sein et al. (2011)nention thatonce a
problem is identified, articulated, and scoped, the problem serves as inspiration for research

efforts, and draws on two principles as parthid stage.

Principlel 7 Practiceinspired researchviews field problems as knowledgeeation
opportunities. ADR seeks these opportunities at the intersectidimedéchnologcal and
organisational domas Further, the intent of ADR is not to solve tipeoblem but to
generate knowledge that could be applied to the-cpsoblems that the specific problem

exemplifies(Sein et al., 2011)

Principle 2 i Theoryengrainedartefacs emphasse that the ensembkrtefacs created and
evaluatedvia ADR are informed by theorie§ein et al. (2011)eferenceGregor (2006)

when defininga theory asa system of statements that enabtbe generalisation and




abstraction of these statements. Tlaeld that theories of types IV and V, agfohed by
Gregor (2006) are good candidates for ADR. Gregportheory types IV and V are
explanatiorandprediction theories and design theories respectively. Exigtiegries,
according toSein et al.(2011) could be applied in practice to structure a problem or to
establish possible solutions, applying type IV theory in both cases. Existing theories can also

aid in design, thus applying type V theory.
Stage 2: Building, intervention, and evadtion

The second stage ust®e problem framing and theoretical basis discussed in 4tatge
provide a platform for generating the initial design of Hréefactin the organisational
context(Sein et al., 20115tage2 takes place in an iterative manner in a target environment,
weaving betweerbuilding the artefact interventionin the organisationand evaluation
(BIE). Further, a design continuum is discussatdone end the Hdominant BIE domain
consisting of technological design, followed by tbeganisatiordominant BIE domain
concerned with organisational interventipm@th three principles applicable to this stage
(Sein et al., 2011)

Principle 3 1 Reciprocal shapinggmphasies the inseparable influencebat aremutually
exerted by the two domains described earlier. Recursive cycles of decisions at finer levels of
detail are a common phenomendnfor example usng design constructs tshapethe
conceptualisationf the organisatioa environment. Then the increased understanding of the

organisational environment in turn influesdbe selection of design constructs.

Principle4 7 Mutually influential rolespoint to the importance ahe mutual learning of
project participants. Action design researchers bring their knowledge of theory and
technological advances, while the practitioners bring practical hypotheses and knowledge of
organistional work practices. Moreover, while individuals ynglay different and even
multiple roles, these roles may not be mutually exclusive. Nevertheless, a clear assignment
of these responsibilities is important to enable refbacton the experience by each
participant.

Principle 57 Authentic and concurrergvaluationstates that evaluation is not separate from
building. Instead, decisions about designing, shaping, and reshaping the ermeeibdt

and intervening inorganistional work practices should be interwoven with ongoing

evaluation, although thespecific format may vary based on the BIE form.




Stage 3: Reflection and learning

The third stage moves from a conceptsalution for a particular instance by taking the
learning to address a broader clagproblems(Sein et al., 2011)This stage is continuous,

and runs in parallel with the firsivo stagegreferto Figure2). Sein et al. (2011addthat it

is understandable that research is not only about solving a problem, and that reflection on
theories, frameworksand learnings is part of the knowledge base contribution. This stage

draws on one principle.

Principle6 T Guided emergen¢eas stated bySein et al. (2011)capture the interplay
between conflicting perspectivedgsignand emergenceThe ensemblartefactwill reflect

on the evolutn throughout the research project, starting with a theoretical preliminary
design, reciprocal shaping by researcher and teams, up to concurrent evaluation that could

lead toanticipated and unanticipated changethefartefact
Stage 4: Formalisation ofearning

Stage4 is the formalisation of learningsccording toSein et al. (2011)The learnigs
should be shaped into a general solution, addressing a wideptjassblens. According to
Sein et al. (201])casting the probleamstance into a classf-problens facilitates this shift.
As an example, researchers outlithe accomplishments realised in the &ftefact and
descibe the organisational outcomes to formalise the learning. This stage draws on one

principle, described below.

Generalised outcomeme challenging because of the situated nature of ADR outcomes that
concern organisational change, as well as the implatentof an ITartefact(Sein et al.,
2011) The result ighatproperties from various domaitisat representot onlythe solution

but also the problem instance can be generalisedcrucial for the researcher to move from
specific and unique to generic and abstr&etn et al. (20113uggest the generalisation of
the probém plusthe solution instance, together with the derivation of design principles from

the design research outcomes.
2.2  Methodology for tis study, and document structure

As explained in sectior2.1.3 the action design researcimethodology fromSein et al.
(2011)is used forthe purposes of this study.he four stagesisicussed in detadbovewill
guide the research cycle in an attempt to find a viatikfactthat gudes thedevelopnent of
IC in an ECDC, together with demonstrating the impacthequality of services delivered.
To explainbetterthe methodology that was used in this stu@igble3 summarisethe ADR

objective coupled with the studinterpretatiorfor eachof the researchtage.




Table 3: ADR stagesand study interpretation (Sein et al., 2011)

Stage ADR objective Interpretation for this study

Stagel:Problem Identify a problem IC isidentifiedas an impedimertb deliveing quality

formulation (and instance that exist as | education specific to ECDs, and this serves as

solution objectives) a classof-problems inspiration for this researcliwo main objectives are
in theliterature. identified: (1)the approach should improtiee quality

of service at an ECDC, and (e approach should be
useful to an ECDC directofhe EE literature is
consideredo provide prescriptive guidance on
developing aisefultheoryengrained solutioartefact

Stage2: Build, Generate initial Design theECDA artefact and iterativelywveave
intervene, and design of arartefact between buildinghe ECDA andintervention in the
evaluate (BIE) implement and ECDC, followedby evaluation.

evaluate thartefact

Stage 3: Reflect and Find a solution that Learning and reflection runs in parallelttefirst two
learn addresses not only a | stages, thinking of all frameworks, methodologaesd
particular instance, theories as contributiario the knowledge base.

but a broader class of

problems.
Stage 4: Formalise Formalise learning Shift fromtheunique and specifidC at a particular
learning and observations centre)to a more generic and abstract clasproblens
from this particular (IC in any South African ECDQ)y deriving design
study. principles as part of the research outcomes.

2.2.1 Datagathering instruments

Aligned with thefour ADR stagesvarious datagathering techniquesere used in this study.
According toMarshdl and Rossman (2014yjualitative researchetypically rely on four
primary methods for gathering information: (1) participatinghie setting, (2) observing
directly, (3) interviewing in deptrgnd(4) analysing documentBor this particular studygn
in-depth interview with the ECH@irector was conducted, followed bysarveyinvestigating
the measures of quality as well as the quality index of the EG@IOwed bya document

analysisassummarisd in Table4.
In-dept interviewing

Qualitative researchers rely quite extensively ordapth interviewing (Marshall &

Rossman, 2014Marshall anl Rossman (2014)ite Kvale and Brinkmann (2009yvho see
qualitative interviews as aonstriction site of knowledgevhere two or more individuals
discuss atheme of mutual interestt is important during an wdepth interview for the
researcher to bring skills and sensibilities to the intervielvile preparation for the

interview isimportant(Marshall & Rossman, 2014)

Interviews were used for this study during the problem formulation dtagyeby validating
and clarifying theproblem instance andlassof-problens. During this stage, interview

questions were structured toeate context around the ECDC director experietraging




and career development, followed by the overall percepfiquality of services delivered
as perceived by the director and parefitsis will allow the researcher tascertain any
disconnect or misalignment between the internal qualéyceptionas well asexternal
quality perspectivesThe questions werearefdly structured to solicit any forward looking
views or perspectives of not only validating the problem instancenemat for a solution to
address the clags-problemsearly on in the studys elaboratedn section3.2 Stage?2
mostly consistedof the inputs required to build and develop tB€DA, as well asthe
evaluation othe ECDA in the specific ECDC context, as notedliable4.

Data and document analysis

Various king of documentscan provide background information that help®stablish the
rationale for making decisior(darshall & Rossman, 2014Marshall and Rossman (2014)
state that participant observing, interviewiagd observation are often supplemented with
the gathering and analysis of documents forsearch study.

Document analysis featured in particular during stagef this studyto triangulateand
reinforcecomments made during interviews, as well as what was observed during the course
of this study.Of particular interest ere (1) an analysis ofthe last three yeaddusiness
reports (2) the ECD@s prospectusontaining its purpose, values, missiand values(3)
reviewing theminutes of meeting$4) the ECDG6 school rulesand governanceand (5) e-

mails where applicable
Surveys

For this study, noifnteractive methods such assurveywere used to solicit input and
feedbackaboutthe measures of qualigndthe quality index of the ECD@uring thefirst

stage Thedisadvantage aising asurveywas that theesearchehad to relyon on distanced
interpretation andresponses to questions, and sowere left unanswered or not fully

understood because of the lack of interaction between researcher and participant.

A paperbasedsurvey was chosen toeasure the current level of qualitythe ECDC,and
also tounderstand the dimensions or elements of quality perceived by the H@@r, as

well asof employees at the ECDC.

Table 4. Data-gathering instruments

Stage Data-gathering approach Chapter

Stagel:Problem formulation | Document analysis (including Chapterl, Chapter3, Chapted
sources frontheliterature),
surveys, plus interviews within an
ECDCwereused to define the
problem instance and to validate




Stage Data-gathering approach Chapter

the problem instance as a clads
problems.

A literature review to guidéhe
development of an approach that
would increasehe quality of
service, anavould beusefulwhile
exploringsolution suggestions
applicable to this study.

Stage 2:Build Gathering datérom theliterature Chapter5
and interviews/questioraires for
the construction afhe ECDA.

Stage 2: Intervene Observations and informal Chapter6
interviewswere used to determine
theusefulness othe ECDA.

Stage 2: Evaluate Gathemg datain an interview to Chapter/
determingheusefulness and
effectiveness othe ECDA from

the main usés perspective, as
well as a questionnaire completed
by an independent approach
developer.

Stage 3: Reflect and learn No specific datagathering used. Chapter8

Stage 4: Formalise learning No datagathering. Entire dissertation

2.2.2 Quality andreliability

The researchemho is acquainted with the ECMirector, is very familiar with theE CD 6 s
operatiomandenvironment, and therefthe data collected througihe differentmeansvere
easilyunderstood and interpretelh. addition to the operational context and understanding
the validity and reliability of the study resulgere tested against the four quality tests
denoted byrin (2018), as summarised ifmableb.

Table 5: Validity and reliability of results (Yin, 2018)

Quality test Tactics appliedin this study

Construct validity The keyconcepts associated with IC were sourced filoaliterature A key
(identifying correct operational measungas quality in ECD sourced frontheliterature via a
operational measures | systematic literature review

for concepts being Methodand data triangulatiowereusedas follows:Surveys interviewswith
studied) thedirector and caregiversoupled withdocument analysisvere usedo

validate thegproblem instancand tounderstand whajuality in ECDmeans in
the organisational context

Internal validity Thestudy indicates that thdesignedartefacthas a positive effect aquality in
(making invalid ECD by means ba survey as well as observation aindformal feedbackrom
inferencesd i.e, the ECDdirector.

indicating x->y

when z->y)

External validity This studydemonstrated only oreDR iteration ofbuilding, implementingand
(knowing that findings | evaluatingthe ECDA in the ECDC contextyhile an independent approach
can be generatd) developer commented on the application and use of approach design princi

One iteration is not adequate to gensegahnd future research is needed to
apply theECDA at another ECDC.

Reliability The study is transpareaboutthe research methodology, keeping all raw data
(demonstratinghatthe | a rerievable formatn Atlas.ti. A chain of evidence was maintained throughou
operations ofhe study relating interim findings to sources and to the initial research questions

can be repeated with sectionl.3.




Quality test Tactics appliedin this study

thesame results) The ADR principlegpresented in sectidh 1.3 were followed during the

differentADR stages. In addition,ifferent measures were taken to enghee

reliability of theresultsduring the main stages of the ADR study:

1 Problem analysiéndsolutionsuggestiorn)(1) usingdata and method
triangulationto validate the problem instand@) using aransparent
protocolduring thesystematic literature review (SLR) validate a clasef-
problems and extract existing solution areasl(3) usirg a participative
approachwhen suggesting possible solution areas.

1 Building, intervention, egluation Using aparticipative approachwvhen
building and demonstratinthe ECDA.

2.2.3 Researchemnles

The researcher fulfilled two prominent role$ile conducting this researchnd balancing
the two roles allowed for a thorough investigation, analysid study of the research
questions irsection1.3. The first rolewas that of the financial administtar of the ECDC,
allowing full access and exposure to thesinesé financial health and performancapng
with the roleof research participant, collaborating developing th&CDA. In the second
role, & the researcher knowledge of the ECDE& sontext and environment contributed to
the richness of this studgind assisted witldentifying patterns and trends in the operational

context. This also ensured that certain comments and observati@early understood.
2.3  Ethical procedures

The necessary application forms and approvals for this study to praegedbtainedas
prescribed by the University of Pretori.total of three ethics submissions were médole
this study andapprovalwasobtained to conduct researaligned to the research scoged

objectives
2.4 Document structurand content map

This gudy followed the action design research (ADRpproach, applied in an ECDC
environment. The study a@d to developthe ECDA in order toimprove its administrative

and managerial aspects, caltadinstitutional capacityof the business.

Table4 indicates the four research stages, together with thegd#tering instrumentgach
alignedwith the corresponding chapter of the dissertation. Each of the chaptaisfly
explained.

Chapter 1: An introduction to the study, followed by a detailed explanation of the problem
statementand theresearch questions to be addressed. The scope demaraatiothe

limitations are notedandthe significance of this studg highlighted




Chapter 2 A detailed explanation of varioexistingresearch approaches, narrowed down to
the research approachosenfor this study. The approach inforrtise stages of the study,

followed bythe datagathering instrumentgshusestablishinghe dissertatiod structure.

Chapter 3: Through ethe-ground immersion and engagement in the ECDC environmaent,
analyss of various data sourcesas conducted and the findings were notedin order to

validate the problem instance.

Chapter 4: A detailedystematicliterature review (SLR)wvas conducted on the problem,
outlining the research protocais well aghefindings and conclusion3he iteraturereview
informed and confirmed that the classof-problens exists in the literature as well asthe
suggested solion areasknowledge areas with no application to the ECD environment were

researcheds possible soluti@to address the clasd-problems

Chapter 5:This chapter mtails the construction of thartefact known as theeCDA. By
adopting Hoogervor& approach, various IC approaches ahe gplication of approach
design principlefADP) ECDA wereadopted Combinedwith the respectivenputsfrom the
main approach useand an independent approach develop&CDAG form, function,

mechanismsandpracticesareexplained.

Chapter 60ne iteration othe ECDAG heuristids demonstrated in the ECDC environment,

andthefindingsandobservationsre presented artdiscussed.

Chapter 7. Thedemonstration results are evaluatadd the ECDA&G comprehensiveness
when comparedvith that of ADPs as well as its usefulness to ECDC administratsrs

evaluated andiscussed

Chapter 8This chapteiallows for reflectionon and learning®n the ECDA, as well as the

research methodolog¥he $ortcomings are highlighteahd discussed in more detail.

Chapter 9: The final chapteonsiderswhether the researabbjectives and questions were

addressed, followed by a discussidriudure researcbpportunities

The content magshownat the end of each chapteas developedotassist withnavigaing
thefindings,argumentsand outcomealignedwith the nine research questiomdjile it acts

as areferenceguidefor ease of use
2.5 Chapter summary

Various research methodologies were reviewethmely action research, design science
researchand action design researchihe action design research (ADR) methodologss

identified as the preferred approach for this study, consisting of four stages: (1) problem




formulation, (2) building, interveningand evaluating, (3) reflecting and learningnd (4)
formalising and communicating results. The ADRthodology informedhe research cycle
in an attempt to find a viablartefactthat would guide thedevelopmenof IC in an ECDC,
together with demonstratingpe¢ impact orthe quality of services delivere®atagathering
instruments were outlined, explaineahd motivatedwhich entaied participating inthe
setting, direct observation,-otepth interviewingand analysing document§.he researcher
fulfilled two roleswhile doing this researclacting in the capacity dinancial administradr
for the ECDC,and being the independentesearcher as part of this studyis allowed a
good practical grounding in understanding the operational contéxd di ssertati on
structure(alignedwith the ADR), the datagathering instrumentsnd theresearch questions
were presented and discussadd summarised in a content méhical clearance for this
study was obtainetb allow for athorough immersion irhe ECDC environment through the

use of theADR methodology.

As shownin Table6, this chaptedescribed the research methodology (dark grey column) in
the context of tle entire study. Each stage of the ADR methodology aligtisthe specific

chapters that addrei®e specific research questions

Table 6: Chapter 2 content map
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Chapter 3: Problem analysis

This chapteroutlines the rigorous research methdioht wereadopted to investigate th€
challengs in a reatworld ECDC in South Africa Section 3.1 sets the context and
background for the selectdelCDC, followed bya problem analysis through interviews in
section 3.2, and thesurvey results from the ECDC in secti@i3. Various documents,
reports and minutes are reviewethddiscussedn section3.4, followed bya description of
the stakeholders/usergho need a solution in sectidh5, suggestions for solutions in section

3.6, andthe chapter summary in secti@ay’.
3.1 ECDCBackground

An ECDClocated in PretoriagSouth Africawasidentified asneeding to develofC in order
to improve the quality othe servicesit offered This centreis referred to asthe ECDC6
throughout this studyThe ECDC was also selected because of the rapid speed at which it
needs to scale t@spond tanarket demand withowompromisinghe quality ofthe services
it delivers. With 60 childrenenrolled, theECDC hasthe capacityto accommodat0 more
children A very basic management structure is in plaghich, with the overall staff

compkment is outlined inTable7.

Table 7. ECDC management structure

Position Quantity Role description

Owner / Director | 1 Sets and wns the strategic direction and intentloé centreandis the
ultimatedecisionmaker for the centfe surriculum,processesand
business performance.

Manager 1 Responsible for all dago-day operations, including human resosrce
andparentrelated matters.

Receptionist 1 Responsible for basic administration, welcoming parents, taking
telephone callsand manaipg the main entrance to the school.

Caregivers 6 Caregives have a basic level of ECD educatiandareprimarily

responsible fothe day-to-day activities in class involving athe
children.Caregives design the curriculum amérry outthese tasks
daily. Caregives are accountable for the wbélkking ofthe children
under their supervision.

Class assistant 8 Assistant is responsible for all support activities in class, as@athe
caregiveds right hand.
Cleaning staff 2 Cleaners maintain theandard and cleanliness of the cerdregorous

cleaning routine is in place to uphold this standard.

Considering the ownés role in this centreggninterviewwith herandaroot cause analysf
the centrés operatiors were concludedto understandhie problem statemenas well as
possible causesn more detail. The study applied interviewing and questionnaires as the

main datagathering instruments, as discussed itige@.2.1




3.2 Interview results for validatinghe problem instance

The director of the ECD has a formal ECD bachefisr degree andboutseven yeas
teaching experience. This business endeawtirpughwell-aligned with her educational
background, posed new challenges from a leadership as well as business management
perspectiveThe challenges begavith the preparation of a business ctsgecue necessary
funding and tohire caregivers for the centr@ll of thesewere thing that the directorhad
not dealt with beforeowning a ECDC. As is esidentin the yearend businesgeports the
ECDC is on a steady growth path, and siftsenception in 2016t hastripled the number of
enrolled children as well as the caregivemnd supporting staffcomplement(see section
11.5. Quality is managed effectively, barrirtgvo incidentsin 2019 but this focus and effort
hascome at a price, resulting in lomgprking hours and a strenuous nstop workng day.
Based on observation, the vision, miss@amd prospectuszerecompiledas shown in section
11.6 buttheorientation of all staff towards a common gizahot veryvisible

Today,the majority of the directds time is spent oadministrativeand humanresource-
related matters very little time is spent on the development of a quality education
curriculum andporogrammeEvery day brings anew challengeand the culture or behaviour
hasevolvedinto one ofcrisis managementhus slowly eroding the ability to do forward
planningandto setstrategicgoals for the ECD. The management tintgorizonhas shifted

to short term losng sight of more strategic, critical factors that need to be addresseuit

of the broadersysten@ Thusthere is a need for a mos¢ructuredand systemic manndn
which the administration and managemehmentsare approachedo deliver quality

servicedo all thestakeholders concerned.

This section synthesises the resuttbofving an indepth interview with thelirector ofthe
ECDC (seesectbn 11.2and Table 8), coupledwith the survey resultsnvolving the ECDC
director, manager,and caregivers In the table below, the interview questions (IQ) are
documented and synthesised.

Table 8: Interview with ECD director

IQ 1: Please explain your role or position in thi€ECDC?

Thedirector believes her role as the owner is predomindidlynonitor and contrajuality of education
make sure that the right things are dor@mbined with taking full responsibility for theell-beingof all
theenrolledchildren thedirector handls all educationahndstaff-related matters associated with
operational managemenAccording to thealirector, one of the challenges is thad a teacheyou do a
degree in educatiobut do not geexposedo thefields of business and operational manageinThe
directorfeelsstrongly that there is a need for a degree or course to helpgrefiereECD directors or
owners to start and operate their own ECDCs.




1Q2: Can you please share your backgrour?l

The ECDdirector has a formal early childhood educatitegreeobtained from a universifyand ha about
10 year8work experienceThis includesexperienceaeachinga classof four- to five-yearolds ina primary
school, combined with international experiertiee ECD director confirmshatshehad noexperience in
managemerr runningan ECD centre, nor was she adequately prepared for it.

IQ3: Do you have any experience in the management of a ECDC

Thedirector statethatshe dd not havemanagemengxperience at the time of starting the ECDC, and
mentions thatasa teacherherformal degreefocusel only oneducationShe believeghatthe curriculum
needto changdo help thosevhowant to start their own business&hedirectorfeelsstrongly that
additionaltraining is requiredo assist teachets starttheir own businegs The conundrum is thaihe has
a grealove for teaching antbr how onewill run classesbut onenever lasthe background of how a
business is ruor how to hadle parents and staff.

1Q4: Is there a big difference between being a caregiver arnttie owner ofan ECDC?

Thedirector believeshatthere is a huge difference, in that teaching has very little to doowitingan
ECDC. As the owner, you d@rhave enougktimewith the childrenandyetthat is in essence where you
passion lies.

1Q5: Where do you currently spend most of your timé&

The director feels that her role changed as the business evolved, initially spending a lot afgémising
administrative mattersand staff- and humasresourcerelated matters, to one of engagemeith and pre
activemanagementf parentswvhile enforcingthe ECD® policies and rules.

1Q6: How good are your administration and managerial processeson a scale of (1)mmature to (10)
excellent?

The director ratesher ECDC administration maturityon a seven. She statdmteach day iglifferent not
one day is the same. It is not like a factory where you work with a machine, anshentytwo things can
go wrong. Heresheworks with people, emotionsand children so eachsituation is different and there
camot bea jigsaw for each of the situations. In response to the observation that the centre issgsteqjal
beingdynamicand continally chandng, thedirector emphatically confirgithis observation.

IQ7: How do you measurethe quality of the services delivered at the ECDR

Thedirector believeshatmore attention should be givenrteeasuing the quality of the centre, as well as
documenting and recording results. The key outcome ishittrento behappyand looked after. The
director feelghatthewell-beingof thechild, such as care amnotional welfargis critical, coupled with the
guality and cleanliness of thphysical infrastructure.

1Q8: How do the parents measure quality?

Parentsalso measure quality, mosthy looking at the emotional state of their chilavhether the child is
happyatthe centre ani eager to go to school the mornings. A visible sign of quality is when a parent
drops the child and thehild falls into the teachés arms parent$feel that this is the perfect school. The
director also mentions that some people do measure it @ttivéiesit carries out, such dke artwork.
Certain parents have unrealistic expectations of what quality is, but thissmostlyin parentsvho have
little background in education, or thbgveread something in books.

1Q9,10: How would you rate the quality of the school, and d you think the quality of the centre can
improve?

When asked to measure the quality, suclitisa promoér scorei f o r e x(&) Mqu wauld nod
promote the school, (5) Indifferent, or (10) You would prontote e  sicthedirectobscord the school
as9. Shesaysthatthere are always things to work;dmut most definitely a niné hedirector feelghatthere
is room for improvement specifity in administraton-related topics. Thdirector would like more
consistencyand this needs to be achieveddoheringto processesShe feels thaby placing more focus on
process adherence, the ceniald run asystenthat works every time. She notes that the biggasable

in this system is thbumancomponent, anthatthis needs to be managed very carefdfyit changes daily.

IQ11: Do you think there is an opportunity to enhance and focus on the managerial sidéthe
ECDC?

There is an opportunity to enhance and focus on the managerial side of business, speuificunication
because asdirector you have something in your head of how the process must be followed, or how th
manager must do it, but then everybody has their own style. ThedE&iDor admits to finding idifficult

to hand certain things oveard, being very specific and meticulglis confronted with this challenge daily.

1Q12: Do you think there is a need for a solution to help address institutional capacity and thereby
improve the quality of the ECD service?

The ECDdirector confirms that there is a need for a model, framewarkapproach to guide EClirectors
to developinstitutional capacitytherebycontinwally improving the quality of the service delivered. She
statesfiThere is always room to improve, but you have to stay true 8@ and conduct it within the
framework of the ECDG Thedirector feelghatthere is more that could be done to assist people workin
in the ECD to obtain thmanagement skill® make the dagndthe management of the claaad centre
better, becausa ithe end it is about the children.




IQ13: If there were to be a solution in a bosthat tellsyou stepby-step what to do to get admirstrative
and management processes in place, and waveg it to the owner of anew ECDC, would that be
helpful?

Thedirectorvalidates the need for golution and daws comparisonsvith how off-the-shelf solutions are
bought in the ECD domain, such as curiédok babies angre-primary schools

Problem validatiorsynthesis

1 Formal educational programmésr ECD do not adequately prepare future ECDC
directors or administrators to start and operate@DC.

1 The lack ofa business and operations management background poses a challenge,
especially dealing witparents and staff

1 The role of an ECDirector is vastly differenfrom that of teaching andccording to
the ECDC 6director, fit has nothing to do with teachiag

1 The ECDC is very dynami@and no situation is the sapan ECDC is comparewith
a jigsaw.

1 The lack of consistency, arte repetition in doing everything the same every day
hampes the quality oftheservices delivered.

1 Process adherencposes challenges, and often Igan dealing with isolated
problems and solutiopthusmissingthe connecting trends or patterns.

1 Administrative and management processes established in a haphazard manner, in

order to addresthe problemsthat areencountered.
3.3  Survey results for validating the problem instance

The director, managerand caregivers wre asked to participate in a survey, looking at the
measures of qualitgndthe quality index othe ECDC, andposing specific questioreout

the followingfour topics:

1 Qualifyingthemeasure ofjualityin an ECOC context
1 Measuing theexisting qualityof the ECEC
1 Defining and understanding IC emECDA

1 Understanding thdirector andmanage

A total of six respondents participated, consisting of caregitresyanage(administrator)

and thedirector of thisECDC, in an attempt betté¢o define and understaritie specificsof

the measurememtndperception of quality in thECDC. Parents were deliberately excluded

from participating inthe surveyat therequestof the ECDC 6 director, becausea similar

parent engagement took place earlierthe year. The results of this engagement were
unfortunately not recorded inveay that would aid or support ¢hcurrensstudy.Thi s st udy 6 s

survey results are structuradd sequenced eccodanceto the survey questior{SQ) The




source data for theesultsis available in the appendix (sectidil.4. The numbering
structure alignsvith the mainsurveytheme or topicdenoted asopic A or topic B, followed

by a numbering schema aligneith SQ1, SQ2and so forth within each topic.
TopicA: Qualifyingthemeasure of quality in an EGDcontext

SQL: What arethe important quality aspects innaearly childhood developmer{ECD)

centre, from the fotlwing perspectives?

1 Theowner: Performancereliability, respectfairness.ensurethatthe school is safe,
neat, cleapand ha sufficient caregivers. Ensutbatparents and children are happy,
and that the school has good hygiene. There need to be appropriately qualified staff,
enough staff, appropriaEndadequate resources. Ensthatthe ECD programmas
up to standardManagement involvemenas well as beingisible, is key, coupled
with being approachable. It is important for the owner to knovthalchildrenand
their parents.

1 The child: Discipline, respect,enjoys coming to school, learns at a suitable pace,
feels loved. A loving teacher and assistansate place to learn, safe toys, healthy
food, new things to learn. Love, caend attention. Parents need to see a difference
in the childs growth and development.

1 The caregiver/teacher Performanceyeliability, patience,fairness, to caréor and
love the children,to ensure a safand educating environment, to teatte children
and help to maketheir time away from monanddad fun.Provide asafe working
environment, regular quality checks, opportunities for furtherystagpropriate
compensatiorior work, clear job description. The facilities and equipment to ks of
high standardwith quality resourcesnd managerial and administrative support
health and safety.

1 Parents:Reliability, respectfairnesspositive attitude towards caregiver arzhsol,
respect for rules, teaclseand assistants. A healthy and safe place for children to
learn and play, affordablsyithin driving distance. Safety and security at the centre,
quality of qualification of caregiverstrust and integrity of the organisan,
transparency, accountability, relevant educatipnagramme

1 Regulatios / government:Performancereliability, ensurethat schools are safe for
all children everywhere i.e., they areup to standard and that all children receiwae
qguality education. Clear rules and regulations for everybody involved BCa&CT.
Registration with thé®epartment of Social Developmeamdwith the Department of
Education qualification of caregivershealthandsafety compliance.




SQ2: What aretheimportantquality aspects from aaducationaberspective?

1 Make surethat children learn what they need, tand that when a child has a
problem to try to fix it or to get help before it is wlate

1 We are teaching at an age that is the most importantairaechilds life; so make
surethatthe job is done the right way

1 A safe and calm environment children are distracted or feeling unsatfeey cannot
learn

1 The content and topics that are being taught need to be fun, leamesd, relevant

and ageappropriate

Clear and agappropriate learning framework, as well as toys and learning materials

Access to resources to enable and support learning

Facilities and equipment to enhance learning opportunities

Education anghrogrammehas to be amrding to their needs and interests

= =4 4 -4 -

Teacheré planning must be in on time and be according to school and educational
department standards

i Teachers must be prepared for each day

S@3: What are the important quality aspects from an organisatain(managerant)
perspective?

1 Management needs to make sure that tieeaeset structurgor how things need to
run or work at the workplace, and to make stinateverybody follows the structure
for how to dothings. Onlythenwill everything fall irio place and work out.
Ensurethatthe ECD facility is ugto-date ands looked after

Hygiene cleanlinessand safety

No broken toys

Outside playing area imgood condition

== =4 4 -4 -

All staff members should knothe processes, rules, regulatiopasd protocd for all

major issues in the school

=

All quality aspects of theECDC are adhered to, implemented propergnd
developed appropriately (in line with changing tinets.)

Make surdhatthe school runs smoothlwith no major issues

Make surdhatthe gaff do their work and follow rules and processes

Work and interact with the parents

= =4 4 -

Do regular staff appraisals




1 Keep track of rules and regulations
1 Make surethat processes and procedures are folloveadl changehemwherethey

do not work.
Topic B:Measure existing quality in the ECD

The following responsearea summary othe employee8 perceptios and opinios about
quality in theECDC.

SQ 1: Are you aware of any quality measure used aEMIBC?

In response to this question, afl the respondents answeréges meaningthatthere is a

level of awarenesamongtherespondents that quality measures egiséxplainedoelow.

The manager goes to the classes edayy

The toys get checkednd the teachers ¥ato sign the toys in and aut
Observation books are completed

Daily reportsaresubmitted for every child

Staff orientation ifieetings and performance appraisals)

Child orientation takes place

Planningis monitored to see if your work is done correctly

Meetings to be able to improve things theg¢wrong or not working

= =4 4 -4 A4 -8 -5 -2 -»

Daily planning is submittedthis gets checkedand it is ensured thait is being
followed.

The classrooms arttie outside areareconstantly upgraded

Yes, continuous monitoring of ddities, equipment and the resources and
maintenance of the centre

1 Age-appropriate assessment of learning and development of children and learners
SQ2: As a caregiver, do you currently measure quality in your class?
The lesponse to this question by alltherespondents wagesj with more detaibelow.

| do what is asked to be dane

Planning, making sure that the child gets to learn what he/she is supposed to be
learning and to make sure they reach their milestones

| ensure that the children have a stimulating environment, with the best possible care.
Thereareno broken elements in clasgith a goodorogramme

If | see certain activities do not work, | improve on them before the next time they are

done




1 Assess and aintain standards of cleanliness, hygiene, organisatimithelayout of
classroom
9 Plan and implement lesson structures

9 Assess condition of facilities, equipmeaihd resources

S@@3: In your opinion,what is the overall level of quality of thiECDC by adopting the
(Department of Social Development, 2086al€&

In response to this question, and using the formally accepted Department of Social

Development scale, respondents wegally divided betweend@cceptable with a few
adaptiondandd@cceptablé (FgyereB). It is noted thatcceptable with a few adaptiors
defined asdaccepable, but improvements are requidby the Department of Social
Development (2006)
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Figure 3: ECDC quality score

SQ4: Rate the quality of each of thellowing items based on thd®AS (Programme

Administration Scale)

This question aimd to elicit a measure of the ECD0 quality performanceusing the PAS
as defined iMrable19. The following is a summary afe resultsfor all of therespondents ;
refer to Figure 4 for an overall prspective, followed byigure 5 and Figure 6 for more

detailed breakdowsof theresults.

The ECDC used for this research scored 68% atmuteptablélevel, followed by 31% for
Gcceptable with adaptiodsand onlyone per cent t not @cceptabl@ This provides a

baseline for improvements to be realised througrE@GBA in orderto ascertaints impact




and the degreeof change.Note that the threkevel scale adoptediere usesgreen

(acceptable), yellow (acceptable with adaptioasyired (not acceptable).

ECD Centre PASQuality Score

1%

31%

Not Acceptable Acceptable with adaptions Acceptable

Figure 4: ECD PAS quality score

Fiscal managementas deemed the best performance avb&h is mostly concerned with
budget planning and accounting practices, followed by child assessmentsognaimme
planning and evaluation. The latter is focused on determining special educatietslase
well as the overall educationgdrogramme Centre operations and staff qualifications
attracted a 72% acceptable lewehile family partnerships and personnel cost and allocation
were slightly lowerat 67%. Marketingandpublic relationsand echndogy seeredto be the

worstperforming elements.
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Figure 5: ECDC PAS score

For a more detailed breakdown of the elements discussed eadelfigure 6, which
illustrates the PAS subelementé performance and overall quality rating, rankbg
ascending acceptable scores. This level of data allows for problem arzhuget analysis,
taking irto consideation thatthe goal of this study and ofthe ECDAT is to improvethe

quality oftheservices delivered.

The lowestperforming elements seew to be concentrated otechnology or the use of
technology in the ECO, staff orientation, benefits;ommunity outreachand caregiver
qualifications. As mentionedarlier, fiscal managemerdnd educational needs assessment
receivedscoresof 100%, followed by thealirectorss qualifications,programmeevaluation,

facilities management, salarjemd perfomance appraisalsvhich wereall above 80%.
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Figure 6: ECDC PAS detailed breakdown score
Definition and understanding of IC in ECD

The gapbetweeneducator and business manageprofound asconfirmedby the ECD® s
director in 1Q4 (Table 8). This is reinforcedby the excessive amount of time spent on
administraton-related tasksthese takdetween 15%and45% of the managés time,while
the time given to them bthe director is much higher at between 4%%d 75%. This does
indicate that thedirector holds, and feel responsible,forany tasks that seem to t&atedto

administraton.

When asked how much time is spenttioathings that matter most, tligrectorfelt thatonly
15%to 45% of he time isspenton them, while the managewas more satisfietvith 45%to

75% of the time. The burden of administrative tasks outlined above, coupled with the
accountability for all stdfrelated mattersdoes impact thedirectoiGs time availability, as

indicated in the survey response.

Both thedirector andthe manager defing IC as all theprocessesnd procedureghat have
to be in place sthatthe ECDOC can run smoothly, together witldherenceandconformance
to processes and procedures. They dttitat management need to be firmupholding the

school rules, anthatno exceptions should be allowed.

It is important to have IC capability in order feverything to run smoothly ianECDC, and

that everyone knows what is expectddhem. By following this discipline, the ECDcould




reduceandeliminatemistakesjmprovethe quality of its service, set standardsnd make it

easy for staff to be certaaboutwhat is expectedf them
Understanding thelirector andthe manage

The director and the managermwho participated in this survegachhave more than seven
year®work experienceThe director completeda formal tertiary education degrdsut did
not believe that she was adequately prepared for the administrative side of th& BGD
businessCoupled with this,lte director fet thatorientation into the role was not an option

andthatthere wasot enough time to focus on this aspect of her development.

On the other hand, the managaiowed a more practical route through experiential training
and experienceather thana formal structured educational routhis, in turn, made the

manager better preparém and orientated to the administive side of the ECDC.

Parent and staff issues remadia topic that both the director aride manager were least
prepared for, antheyremain a daily challenge to master.

3.4  Document analysigesults

Document analysig/as used to validate the probleémstance This section briefly highlights
the key themeghat wereextracted.Four types of document were reviewed) business

reports, (2) minutes of meetings, &hool rules and governance, anddg@jik.
Business repostfor 2018 and 2019

Three busness reportavere reviewedi thosefor 2018 2019 and July 20197 and each
addressd key aspects of the ECDC, ranging frohe ECDGS growth from its inception in
2016to afocus onhuman resourceappointments and development as a key aspect of the
businesgseesectionll1.5. The engagement between the ECDC ganentswasspecifically
mentioned,and included other ECDCs in theenvironment The financial position, budget
analysis and forecastwiere reviewedwith evidencethatstrongfiscal managemerngractices

werein place.

Two quality-related issuesvere mentioned in the 2019 business reportwinch a full
investigation together with parentsas concluded.Neither the actual incident nor the

outcomewasmentionel.

The ECDC noticed the need to provide support to dinector relating tooperational
managemenissues,and appoined a manager As was &identin the minutes of meetings,

and inthe interview with thedirector IQ11 in section3.2), the AECD director admits to




finding it difficult to hand certain timgs over and being very specific and meticulgus
confronted with this challenge daily

Specific mentionwas madein the July 2019 business reptinat the ECDCQmanagement
processes and systemsre starting to stabilisayhile staff were becoming familiar with the
quality standardset by the ECDC andith the focusthatthe ECDdirector hal placed on

educationaprogrammeplanning and execution.
Minutes of meetingsriom January 2019 to March2020

Around 15 monthé worth of minutesof weekly meetingsat the ECDC were grouped and
analysed usin@ softwaretool called Atlagi. A codebook was constructed, as shown in
section11.8.] to ensure a consistent interpretation and application of thes.cbde most
noticeablecode categoriesarerankedon the number of observations or instancas shown

in Table 9. The codestrategy was aimed at identifying recurring or frequently observed
themes andhrough an iterative process were refined to form the code words or code
categories. Once it distinction was made, all documents were screened and coded
accordingly.The ranking does not infer importance, mumerely a graphical representation

of the mostfrequentlydiscussed themeBach of the code groupingss well aghefindings

are discusselriefly.

1 Planning 7 The planning focusmostly entaik planning around thesducational
programmestructure and caregiveré responsibility to plan the following weék
curriculum. Thisapparently requirea lot of discussion and focus, congidg that
the essence of the ECDC is to provide quality educational TheeECDC 6 director
spends a lot of time ensurirthat staff adhere tats standards and disciplines to
ensurethat planning is submitted in time for review and approvais is renforced
by the July 2019 business report

1 Processi An emergent patterfrom the analysis indicates the reliance on processes
to operate a successful ECDC, and the continued effort to etisair@rocess
adherenceand consistencyis achieved. Thealirector spends time reinforcinthe
agreedprocessesreferring to the ECDC policies and proceduresid it seemshat
the weekly discussionsavea retrospectivéocus onwhat went wrong the previous
week Upon closer investigation, the procestated tpics were grouped into (1)
management process@dR, class operation, sick childreamdclass and playground
readiness), (2¢ducation(class processes, educatbprocesses), (FFCDCrelated
procedures(how to welcome learners, dealing with incidenég)yd eneof-day

processes), and (daregiving(how to deal with childremhile giving care).




Quality T The pominent themes were extractethe quality of the educational
programmeand reinforang how to deliver qualitycaregiving to children the well-
being of the children the quality of the ECDGnfrastructure and thediscipline to
adhereto, and following the ECDC policies and procedures.

Peoplei This is probably wherenostof the directod gnergy and focus is placed
and this is validately the researché& own observatia An analysis ofthe meeting
minutes points to a constant reminder to sahfbutwhatis expectedrom them,the
need foradherencdo and consistencyn execuing agreedprocessescoupled with
the discipline of always putiing the childreids well-being first. Humasresource-
related mattersare repeaed weekly, such as absenteeism, Jatening scheduled
leave and policies.

Communication Weekly parentcommunication letters emerdgjas topical, irwhich
the theme foriie weeka n d t h eonterdstate éiscdsselnother focus was on
where and when communication takes place betvateffi(how to communicate
effectively) A third was reference to when communicabn takes placewith
children, and the importance addhering to thdanguage of educationsedat the
ECDC.

Supervisioni The majority of conversations in these meetingsout supervision
cented on the structure of operation in the ECDC, and hoavteacher or assistant
supervigs children, inside or outsice the class, othow a teacher superves
assistantsThis is rot surprisinggiven thatan ECDC relesheavily on the ability to
supervise (monitor) childrerlhis institutional competence has a direct association
with the quality of the ECDC, arektendgo the quality of care anthewell-being of
the children.

Culturei A theme emerging throughout the minuteas at @ ECDC level, where
the cultureis reinforced through formal structures such as policies and procedures,
and byusing examples to drivewards the envisaged stdte.g, fiBe proud of your

clas®i and how teachers and assistants should adh#re $ohoob amules.




Table 9: Main code groupings for minutes of meeting

1 Summary_Document Analysis_Meetings.pdf (13)

O Planning o 73
O Process — 7 3
O Quality e 50
O People - 28
O Communication - 24
O Supervision - 22
o Culture - 12

Fromthe document analysiswas evident tat there isvery little focuson ordiscussion b
the medium to longerterm aspects of the ECDQGwvhich reinforces the observation that
isolated probleméform the meeting agendaand become thiocal point The ECDC does
not currently have a&trategic review or meeting regime in placdealing with isolated
problems createa sense of urgency and anxiety in the system, and teadfeeling of being
extremely busy, or even of failyrevhich is causedmostly by the inability toraise the
conversationto a more strategic levelthle longerterm horizon) or to address emerging
themes in a more sustainable and manageafaly This institutional competencef
managng the ECD as a system requitestitutional capacitythereby ensuringhat quality

servicesare delivered.
School rules and regulations

The ECD® sules and regulatiawere formally publishedn adocument developed by the
director, andareupdated annually. Thidocument is shared with all existing and new parents
to familiarise them with the ways of doing things at the EQB€&section11.7). The rules
and regulatioadocunentdeals withthe following key themes

1 Educationaprogramme

1 Child well-being

1 Operationabnd logisticaarrangements
1 ECDCcalendar

9 Financial information

Evidently the structure and content of the rules and regutasoseen to behorough and
complete,andis available for allof the ECDCS stakeholderso review The observation is

that allof the rules and regulations refer to the internal arrangement and organisation of the




ECDC, anddescribevarious processes, policies and procedures that not only need to be

adhered to, bualsoneed to benanaged and controlled.
Email analysis

According to Marshall and Rossman (2014, p. 20B)nless a study igjuite narrowly
construed, researchers cannot study all relevant circumstances, eveetplerintensively
and in depth. Instead, they select samplesthe event that a study is focused on a specific
populationi in this casethe ECD® €mail accountd a research strategy needs to be

preparedMarshall & Rossman, 2014)

The ECDC usethree email boxeq1) reception, (2pwner, and (3) accounts. Each of the

email boxes \@ssampledover a period of one montall of theemailsweresampled for the

same month}o understandbetter the thenmes and to validate the problem instancas

summarised inTable 10. Evidently the email channel is mostly used for emyggnd

communicatig with parentsaboutupdates and logistiagglatingto the movement of children

(with parents),and about mattersof a regulatory nature. The email analysis reedain

emphasis on ICT (electronic communication) to create a quality service for pafelas

running a compliant ECDC.

It is also noteworthyrom the email analysithat the administration and management of the

ECDC, such as HRplanning, process monitoringnd contralis done faceo-face, andhat

email isthusnot the preferred channel.

Table 10: Email analysis

Email account #Emails Thematic analysis Observation
Reception 127 Regulatory: 36 The majority of the emails had to deith
(Administrator) Class letters: 22 direct contact with parents. the
Relating tosick child: 18 instance®f both the regulatorgndthe
Communication: 10 class lettes, the ECDC communicated
Human resource related: 8 with parent$6% of the time Parents
Purchases: 5 communicated with the ECDC regarding
General admin: 5 their childs absenc€l7%),while general
LessSpam: 23 outward emailsnadeup 10%. The
Total: 104 observatiorwas that internal admin is
dealt with faceto-face,while email is
predominantly used as a tweay
communication channel with parents.
Owner 8 Parents: 3 There is a ansiderab} lower volumeof
(Director) Marketing: 2 email on the part of the ECdirector, this
Accounts:2 is supportedy the fact that the
Regulator: 1 administration and management takes
placeinsidethe boundaryof the ECDC,
while most email communication is dealt
with by reception. When thairector dees
resot to emails, specifially to parents
they areof a more serious nature, alsthe
instancesnvolved the weHlbeing of
children.




Email account #Emails Thematic analysis Observation

Accounts 65 Billing: 58 The najority of the accoustemailswere
(Finance) Purchases: 4 statements sent fmrents, followed by
Salaries3 purchases and salaries. This is an

indication of the stregth of the fiscal
managements shown irthe survey
results in sectio3.3

3.5 Stakeholders or usewshoneed a solution

The ECDC, when looked at from a holistic perspectibas a wide variety of stakeholders
and consumersand all of these parties will have a certlvel of interest in the solution
First, the stakeholderanclude the government in the form of thBepartment of Social
Development which sets policy and regulateshe ECD domain. The immediate
neighbourhoodandor local communityalso has a vested irgrest, especiallin the form of
the parens of children attending theECDC. Parents, caregiversand the director/
leader/administratoof theECDChave a keen interest the solution, especially considering
the impact tk solution could have on the quality tfe servicesthey deliver. The most
important stakeholdes the child who, as a result of the solutipwill be cared for from a
holistic welkbeing perspective, and tECDCwill truly feel like @ home away from hoed
Second, the ECD fraternity, researcheand academia will have an interest in the
development of th&CDA, given thatthe world ofleadership anthusinessmanagemenis

rapidly moving into the ECD environmeiatnd can no longer bgnored
3.6  Suggestias for solutions

Institutional capacityis not a new concept or probldmbefaced by many enterpriseandso

it was anticipated thathrough a systematic literature revidearnings could be derived from
existing IC approaches within armeyondthe ECDC domain. As noted in sectidt8 and
section4.5.2 various IC appraches do exists solutionshataddress the problem.

Enterprise engineeringas a relatively new approgcddresses enterprise design and change
in a scientific manner, and is positioned to guide the developmeamtaygproachto develop
institutional capacity.The reasorthat EE constitutesa possible solutionsithe fact thatin
essencedesignentails clarity and a good understandingoénterprisés strategic intentions,
and how internal arrangements need todesignedto achieve this outcomeEnterprise
engineeringconsists ofinintegrated set of disciplines for building or changing an enterprise
together withits processesSection4.6.1explores enterprise engineering in more detdil)e
alsoelaborating orsolutions derived from knowledge areas with no application to the ECD
domain such as Hoogervost approachand the generic system development process
(GSDP)




The combination ofhe existing IC solution literaturandthe systematiand scientifiovay in
which EE suggests the redesign of enterprise design domains lays the foundation for-a theory
rich enterprise capacitylevelopmentpproachthat will be useful to ECDC directorsho

wish to improve the quality ahe servicegheydeliver.
3.7  Chaptersummary

Institutional capacity in the ECD@as beertonfirmed and validated aspaobleminstance
andits directors and administrators need a solutidre survey resultshowed thaguality is
measured and defined akildren being happywhile the weltbeing of the child, such as
their care and emotional welfares critical, coupled with the quality and aldiness of the

physical infrastructure.

The ECDC has seen significant growth, putting pressuratsomternal administrative
processesnd itsmanagement systems.tAbughthe ECDCdirector controls and manages

the current operation diligently, amsl confidentaboutpromoing the ECDC, it comes at a

cost and is unsustainable. The inabilttyaddress problems holistically lesith a shorterm
management horizon, and addressing isolated problems daily has an impact on the quality of

theservices delive=d.

The analysisof documens revealed thathe need to provide support to tl&CDC director
was acknowledgedspecifially in respect ofoperational managememssues throughthe
appointment of ananager Planningandprocess adherenenergedmostprominenty from
the analysisof the minutes of meetingghe planningentailed theeducationalprogramme@ s
structure while the director spends time reinforcinqgocessespolicies and procedureand

it is all discussed weeklyTheanalysiso f t h e efal&rcdoénssndicatedits reliance
on this platform asa communication channehoth inbound and oubound and that the
majority ofthe correspondenceomprised issues oégulatory compliance, educational class
letters,andchild logistics and updateé closer investigation fothe directorts email account
showedthat the majority of the time is sperdn insidethe-boundary process management

and adherence, and onlythe most severeasewill parents be engagadaingthis channel

In response to RQ2 (sectidn3), the definition and understanding of IC in this ECDC is
defined by both thédirector andhe manager to be all therocesseandprocedureghathave
to be in place, together withidherenceand conformancewith processes and proceduiies

e.g, functionsthat should be in place to delivequality service

As shownin Table 11 (highlighted in the dark grey rowfhapter3 addresses thgroblem
analysis phasandforms a respons to RQ2
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Chapter 4: Literature  review

The purpose of thighapteris to conduct and report on a thorough systematic literature
review (SLR) investigating IC in the educatienvironment. The purpos# the SLRis to
validatethe existence of a&lassof-problens, discussed in sectiof.1 and4.2, andsolution
area in section4.3. Section4.4 extractsthe literature pertaining to quality measurements in
the ECD environmengndthe SLR results arsynthesisedn section4.5. Knowledge areas
with no application in ECD are reviewed and discussedection4.6, followed by a
discussionn sectiord.7 of theapproach design principléisat areused in the construction of
the ECDA. Method engineering and situational method engineering focus on fangali
methods for sysims developmenthese concepts areliscussed irsection4.8. Section4.9
summaises the chapterand lays thdoundationfor the ECDAG design andconstruction
The content of this chapter wasginally published as a conference paf@e Boer & De
Vries, 2019)

4.1 Problemvalidation

The systematic literature revidar this studyfollowedeightsteps to ensure scientific rigo

(Okoli, 2015) which are oulined in thenextsection
4.1.1 Research protocdbr systematic literature review

The research protocotoves a broad perspectivefolC, along with synonyms such as
administrationand operationsmanagementas foundational concepttogether withthe
quality of anECDC. Theliterature reviews exploratory in nature, investigating whether I1C
couldbe useful to increase the quality of services at South African ECD centres. The SLR as

aresearch method is used to answer the research questionsnstatettbnl.3.

Following the guidelinesof Okoli (2015) on conducting an SLR, the research method
follows a three step process: (1) define the Slgrirpose, (2) exede the SLR grotocol,
and (3) produce an SLR synthesis (referFtgure 7). This research method follows an

iterative approach up the point where data saturation is obtained.
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Figure 7: SLR research method(Okoli, 2015)

4.1.1.1  Purpose of the literature review

The purpose of the SLR cowawo parts (a) classof-problens validation, and (b¥olution

area validation. The review will shed more light on IC in an ECD centre as aotlass
problems,while empirical evidence aims to demonstra@v the development dfC has
been achieved in a similar context, with key outcomes and sucdtkasesespecific to the
quality of service offered. Another output from the SLR is to understand how IC

developmenshould be approache0.

4.1.1.2  Protocol and training

Text analysisforms part of this SLRand the text analysiand interpretation are used to
develop the codebook in an iterative way, allowing for new codes to emerge. Two data
analysts participated in the coding process to obtain an acceptable level afodder
agreenenti that is,the extent to which two or more data analysts code the same qualitative
data set in the same way, as noted3mest, Namey and Mitchell (2012, p. 8Fhe inter

coder agreement test is designed by adopbioip a subjetive and aper cent agreement
approach. Two analysts formed part of this test, and after three iteratids indepth
discussion othe coding results, the final codeboakddefinitions were accepteas noted

in sectionl11.11

4.1.1.3  Searching for the literature

The initial investigation coved an informal search to find other SLRs that cover a similar
analysis scope. Next, the research questions informed a searegystagross various
resources to further help define and inform the keywords for this study, as refleCedulan
12




Table 12 Keywords used for the search

Category Keywords

Definition or implementatiorof Institutional capacitypperationgnanagerart, capacity

institutional capacityn ECDGCs developmentimplementationquality serviceadministration
early childhood development

The search strirgused to searcthe literatureare given inTable 13, andincludedall three

categoriescross all resource databases.

Table 13: SLR search strings used

SLR search strings

filnstitutional capacity OR fioperations managem@&n®R ficapacity developmeatOR fimplementatiod
OR fiadministratio® AND fiquality servicé AND fiearly childhood developmemnt

Various resourcesvere reviewed to ensure a thorouginalysisof the existing bodies of
knowledge, and includk (1) the internet, (2) databases, (3) library cataloguss) (4)
educational journaJsasshownin Table 14. The search strategy indicdtthat both a broad
approach(full text) anda narrow approach (abstract, titland keywords)were used to
identify most applicable literature féine purposes of this studynitial indicationsfrom the
full-text internet searcproduceda fairly big number oirrelevant results, and a decision was

made taorioritise abstracts, titlesand keywods for the remaining resources.

Table 14: Search spacend resources consulted

Resources Search strategy Date of search

GoogleScholar full text 09 Janl9

ScienceDirect abstract, titleand keywords 28 Jan19
k 2 1

SpringerLink abstract and keywords 8 Jan19

Scopus abstract, titleand keywords 29 Janl9

ProQuestEducation abstract and keywords 06 Decl8

database

Early Childhood Education| abstract and keywords 3 Mar-19

Journal (SgringerLink)

Early Education and abstract and keywords 3 Mar19

DevelopmenfTaylor &

Francisi 15566935)

4114 Practical screen

All of the articles identified through the search processe screened for iclusion and
exclusion. Through a structured systematic method, aligw#tl the approach adopted by
Schon, Thomaschewski and Escalona (2017, ptieRarticles wereeduced to includenly
those thatwvere relevant to the SLR objective. As seerFigure 8, a sixstep process was
adopted to reduce the overall number of articles fromQD&Bto 77. Step 1 (S1) comprised
the search string defined imable 13, searching across athe resources without any

limitations or boundaries. A total of 188,00Ricles were retrieved. Step 2 (S2) reduced the




total number of articles to 56,00(h Step 3 (S3), we applieselection criteriato guide

inclusion and exclusion.

The inclusion criteriawere papersthat werewritten in English, that incorporated avell-
articulated definition ofC (as well as related wordbat wereincluded in the seareterm
string),and that hadiC asa key there in the article The first iteration of the sistep process
only includedIC as a keyword, while subsequent iterations imtled associated words to
ensurehatall relevant articlesvereincluded part of the SLR.

The eclusion criteria wereapplied to exclude racles for which the full text was not
available full bookswhosecontentwasnot alignedwith theresearch objectes articlesnot

associated with 1Gand theassociated key words$ources in whicHC as a foundational
conceptwas not well articulatedor was minimallyarticulated, orin which IC was not

demonstratetb bea classof-problems.

Step 3 (S3) scanned both titles and abstracts for inclusion, and this step further reduced the
number of articles to 178 manual screeningf both titles (S4) and abstracts (S5) extracted

the most appropriate and relevant arti¢clemd a this juncture we identified alternative
spellings synonyms andkeywords from theshortlisted number ddrticlesfor anexpanded
keyword search The overall number of articlewas reduced t0103, enabling a manual
content scarthat produced/7 articles that wer¢he maost applicable and relevant to the

SLR&s objective and purpose.
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Figure 8: Search process consisting of six phasakgnedwith Schon et al. (2017)

A total of 77 out of 188,000 articlewere includedas part of the SLR, with a timeline

spectrum ranging from 1991 to 20(¢seeFigure9). Both olderand morerecent discourse in

the domairwereincorporated as part of the SLR review and synthesis.
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Figure 9: Articles grouped by date of publication
4.1.1.5 Qualty appraisal

The practical screening procadsntifiedthe articlesthat werebest alignedvith the intent of
the studyIn addition,quantitativeandqualitative appraisal technigsieereusedto rank and
prioritise articlesfurther for the purpose othis study This is explainedin subsequent

sections.
Quantitative

Criteria were developed to test and score artitdesnsue that a consistent and replicable
approachwas adopted for article inclusion. A causedeffect table was used to rank and
prioritise the articles. To assistwith the quantitative approach, a ranking mechanism was
used to identify the most relevant documeintise., applying a range of weightsvhere a
weight of (1) indicatelow importance and a weight of (10) indicdtegh impotance.

91 Does the article have relevaior the studyin respecbf the research questichs
(10)
Does the article clearly outlin€, andpresent definition oflIC? (6)
Is the article focused on the educational ,antbre specifially, the ECD

environmene (8)




Code word count occurrence, being a cumulative number of code.\{#8)yds
Does the dicle validatelC as a clas®f-problens?(10)
Does the article suggest solution areas and validaty@inst quality measures

where implemented(2.0)

Each article was reviewed against the standard and assigned an impact score, with (0)
demonstrating low impact, (5) medium impaatd (10) high impact. The impact rating
combined with the weighting of each quality critermentioned above provided an oz
weighting that wasrecorded in thetotald column. Applying the scoring proceshe 77

articles were reduced to 41 articles.
Qualitative

Analysing the qualitative merit of an article is the first necessary step when going beyond
basic desigrstructure and dissecting the logical arguments of the {okbli, 2015; Okoli

& Schabram, 2010Hart (1998) cited by Okoli (2015) mentions thakvery article kould

be screened fdahreeitems: (i) what claims are being mad@) what evidence is provided to
support these claimand(iii) whether theevidence is warranteghd howwell the evidence

is supported Fallacies in arguments at this point could leadseriously downgrading an
articleds quality scoreThe qualitative screening protocol scored all 41 articles that were
extracted during the quantitative prioritisation process against the followimgesndg1)
absem, (0) not stated, (+1) presemior example, an article could score a maximum of (3) if
it met allthreecriteria,indicatinga strong quality articldn contrast, an article could score (

3) if all threecriteria were absent, indicating a weak quality articlé=iure 10 a total of41
articles are plotted against the quality index, illustratimgt 19 were of high quality (3),
while four were of weak quality (below 0). Articles that scoredeto three overall ratings

(32 articleswere extracted and probed in detiling to the nature of their findingsnd the

evidence to suppotheclaims that these articlesade
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Figure 10: Qualitative appraisal

Up to this point in the SLR, a shortlist of articleasextracted for the final review and data
extraction. A detailed extraction form was creathdt wasaligned with the guidelines

stipulated byOkoli (2015) Data extraction was informed by the followiatributes:

o Basic information (title, authors, publication date)

o

Publication data (journal, conference, date of conference, publisher,
volume, keywordsand abstract)

Research method (experiment, case study, lessons learnt, etc.)

ECD ornon-ECD

Developingor developed country

Artefacts (models, frameworksr reports) suggested or used

Short summary

o O O O o o

Results and contributions

All of the shortlisted articles (32) were taken into consideration for the data extraction
process. With a concise extract thie pettinent data from the most relevant articles, the
synthesisprocessbegan It is also important to note that the quality process described and
outlined did not distinguislas an exampléetween empirical and reviewed al$ relevant
articles pertaining tohe screening protocol were included. Thus, no article were excluded

based on thgypeof articleas distinguishable attribute.




4.1.1.6  Synthesis of studies

During the synthesisthe content of the analysed articlessconsolidated in order to make
sense ofhelarge number of studiekinderthe guidance oPopayet al.(2006) the synthesis
product, at a minimum, is a summary of the current state of knowledge in relation to
particular review questi@s). A narrative synthesis approaisthelpful in the early stages of

the review process, and cartrease the chancésatthe producitanbe used in policy and
practice(Popay et al., 2006)lhe narrative synthesis approach is a form of storytellihg

four elemets that guide the synthesis process taesfollowing: (1) develop a theoretical

model of how the interventions work, (2) develop a preliminary synthesis, (3) expéore
relationships ofthe data, and (4) assess the robustness of the synthesis prbaliet15
describes the purpose of each of the elements pertaining to the primary research question,

noted in sectiol.3.1

Table 15: The main elements in the narrative synthesjdased onPopay et al. (2006, p.
12)

Main elements of synthesis Developmentof institutional capacity: objectives
Developing a theoretical model of, a.To inform decisions abadheresearchyuestion and what types of
how the interventions work studies to review

b. To contribute to the interpretation of the revigfindings
c. To assess how widely applicable fimdings might be

Developing a preliminary To organise findings frortheincluded studies to describe patterns
synthesis across the studies in terms of:
- IC definition

- theeffectof IC on quality of services

- classof-problem /solution area validation

Exploring relationships in the datg To consider the factors that might explain any differences in direct
and size of effect across the included studies

Assessing the robustness of the | To provide an assessment of the strength of the evidence for:
synthesis product - drawing conclusionabout the likely size and direction thie effect

- generalising conclusions dheeffecH sizefor different population
groups and/or contexts

The ensuing section outlines the SLR results for both the-ofge®blemsand possible

solution areagpgether with the measurement of quality.
4.2  Resultsfor a classof-problems

In answeringresearchquestiors 1 and 2(seesection1.3), the literature indicatd that he

ECD environment is complexandthat there is a need for fresh thinking developearly
childhood education. A case is made to act and think more systemically to deliver higher
guality programmesand services thadre sustainable over a longer periofitime. There is
evidence that a clasd-problems exigt. That is,althoughprogress has been made in the
provision of qualityearly childhood education via I@ere remainsoom for improvement,




especially in developing countries. The SLR identifiediowes instances of this clas$

problems, excerptisom which are given iffable16.

Table 16: Class-of-problems validation

Source Classof-problem instance

(Assefa, 2014) Provision ofquality servicdo the concerned stakeholdandto the
satisfaction of the users is oakthe manifestations and implication
of institutional capacity

(Atmore et al., 2012) Atmore et alstate that various challenges exist in the early
childhood sectorand among thed€ is identified as a classf-
problems

(Imbaruddin, 2003) This study confirms previous researatdings that clear and

realistic organisational objectives, a lmsrarchical management
approachand more participatory decisianaking processes
contribute to betteinstitutional capacityin terms of an
organisatiofs ability to delivetthe quality rvicesexpected by the
clients or service receivers.

(Hayden, 1997) Soundmanagemerandadministrationpractices reduce staff
discontent, decrease turnover, create increased respect and stat
the professiopandsignificantly influence theuality of service
delivery.

(Hayden, 1997) The implication for child care is clearquality in the early
childhood setting is closely linked to tadministrative function of
the ECD setting.

(Matuga, 2012) The inancial resources availabae management structureand

theprocedures and styles employed in the affairs of community
schools affect thquality of education provided by either promoting
or hindeing theinstitutional capacityof ECE centres.

(Scheepers, 2015) Put differently, it can be posited that a lackrattitutional capacity
leads progressively to governance stresscqrestionable financial
viability, which ultimately lead t@ service delivery breakdown.

IC results pivot aroundevelopment, implementatipand scalingup to meethe increased
demand for early childhood care. lentails the business environment, administrative
capacities, adequate fundjngnd process components thaave a direct impact on the
quality of services delivered. The role of tldrector @dministratoy is becoming more
prevalent, given the shift towards a lminesstype institution. In a study conducted by
Hayden(1997) a specificfocus was placed on addressihg gap inthe understanding of
directors of their administrationand management functi@nin childcare and preschool
settings. Ithas become increasingly clear thajprocesé componentghat make up the adult
work environment have a powerful effect on quality care in child care centres, and that the
director plays a central rolé he results indicate thatvhen looking either at leadership and
managemen{Nupponen, 2005pr defining a framework to develdpe appropriate skills
(Nupponen, 2006there seems to be a gap in defining the required administrasive This

is partly becausemost directorsof child care centres have had no professional training for
their leadership and administration rol@dupponen, 2006)while ECD centres are now

required to adopt managememtactices and business principles that were not essential




previously (Nupponen, 2005)The expansion of child care faciliieand the increasing
complexity of administratie functions is exacerbating the need to provide support for
existing administrators and to develop an infrastructure whereby the pool of potential

administrators is enlarged.
4.3 Results for solution areas

In arswering researchuestion 2 (sesectionl1.3), a structured approach was followed to
document and compare identified solution areas for the-ofgaoblems as anutcome of
the SLR. In essence, four themesere identified under which the solutions aridr
frameworkswere classified: (1pystems thinking(2) leadership (3) IC assessment, and (4)

enablement.
Systems thinking

Findings fromthe reseach of Bloom (1991)indicate that a systems approdotdescribing
early childhood centresould leadto a better understanding of the impact of chamgel
could assist administrators to understdradterthe significance of their datp-day roles and

responsibilitiegseeFigurel1l).
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Figure 11: The ECD social systen{Bloom, 1991)

The components of thgystem are summarised Trable 17. They include the environment,

people, structure, processes, culture, and outcomes.

Table 17: Components of the systeniBloom, 1991)

Environment
Sponsoring agengy ocal community and immediate neighbourhood, Professional community (profess

organisations, colleges, unions, othenters), Legislative bodies and regulatory agencies, Economic, s

and political climate, Business community, Technological environment

People
Individuals Personal history (age, gender, ethnicity, family, background), educational level, specialise

training and experience, knowledge and skill, interests and special talents, beliefs andlisplogtipns,
flexibility and openness to change, energy levegnitive capacity, learning style, psychological type,
communication style, se#fficacy,needs and expectations, adult development stage, career stage, lev¢
commitment, level of motivation, professional orientation, concomitant roles

Groups: dominat coalitions




Structure
Legal governing structure, size (student enrolment, total number of staff), program type, hours, servic

provided, funding structure, division of lalrpaccountability and decision making, reporting relationship
policiesregarding children (enrolment, group size, group composition, ratios), policies regarding parel
rolesand responsibilities, policies regarding staffruitmentand training, performanagpraisapolicies,
pay and promotion system, accounting, budgetimd fiscal managemesystem, written philosophy,
program mission, strategic plan, written curriculum, size (square footage), arrangement of space, ma;

and equipment

Processes
Leadership style, decisiemaking and problersolving processes, conumication processes, planning and

goal setting, group meeting processeterpersonal relations, conflict management, supervisory and trai
processes, centre evaluation processes, performance appraisal processes, socialisation processes, t

pracices,child assessment practices

Culture
Shared values, norms, history of the centre, traditions (rituals, celebratioihsystoms), organisational

climate, ethics

Outcomes
Organisation: reputation of the centre, fiscal viability, inteaffitiency, professional orientation

Staff: absenteeism, turnover, level of competence, job satisfaction, commitment to centre, profession|
fulfilment

Children: social competence, cognitive competence, overall health

Parents: satisfaction with centre, ggived support

Community/ society service provided

It is important to ensuréhat the system deliverthe intended outcomedBerginSeers and
Breen (2002)im to close a gap ithe researchspecifially relatingto the performanceof
ECDGCs from a viability perspectivelhey suggest a performandeamework that includes
environmental factorsthe centré® erformance,organisitional factors and the leader/
manager role in theentre Thar paper extendshe knowledgeof centre operationsand
considersthe obstacles that hinder performance. The most profound knowledge from this
study is thébusiness performance framewpnkhich caninform what is needed to support the
development of viable child care services, anapplicable to this studfseeFigure12). The
performance framework considers elements such as environmental fdb®rentré s

performance, organisational factoasdthe leader or manager role in the cent
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Figure 12: The business performance modgBergin-Seers & Breen, 2002)
Leadership

The critical role of the administrator or leaderan ECDC cannot beoverestimatedand
according to Scripter(2010) dewloping and embeddindC within the education
environmem requires good leadershipQuality in service delivery is closely linked to the
administratve function of the earlghildhood settingand theadministratoiis the key person
to influence both organisational effectivenessd quality of care (Hayden, 1997) An
increasing recognition of the importance of #wministratorcalls for researcimto this role
andinto the characteristics of those who assumg&he leadeship frameworkdevelopedy
Nupponen(2006, p. 156Jocuses on (1) relational and pedagogical leadership, (2) arich
interpersonal skills, and (3) education and training to master these Itvait® context of
Bloomé social systefrNupponen (2005arguesthat facets ofeadershipand ofa business

orientationto service delivery will be require@nd suggestenhancements or adaptions to




the original system construds shownin Figure13, the roles of director and administrator

areinserted at the centre of the ECD

Centre Culture External environment Structure

* Maintenance of a harmonious environment is * Increasingly complex family needs * A sponsoring organisation has an influence on
important * Increasing accountability for quality outcomes how a centre is managed

* High levels of competence and * Competition policy has a significant impact on ECD  + Systems for annual planning (forward planning)
professionalism centers * Education and training programs are an

+ Commitment and vision towards * Need for advocacy in the broader field important organisational focus
organisational goals * Learning leadership and business management — need

* Open to personal learning and change for education and training

PeoPl.e. . . External Environment

* Positive relationships l ________________ : (SRS

i

* Director is responsible for providing leadership and support ' Culture
* A range of communication strategies i
* A child centered philosophy

| * Reputation of a high-quality program
* Working effectively with staff is

. S rewarding
.
eam cu u.re . p o ke T‘ - * Positive feedback is rewarding
* Important intrapersonal qualities — compassion, resilience, B + Sense of personal achievement is a
Bk
stability ' i reward
. ' 1
Staff pose a challenge . » = ™)  Outcomes * Quality is meeting the needs of
* Communication skills as important interpersonal qualities i ‘ ‘ Shlld%n

Processes

* Collaborative policy development

* Numerous administrative responsibilities

* Prioritise, delegate, consult, forward planning

Processes

* Ongoing evaluation with staff and parents i The ECD centre ! Director as leader and hanager ;
« Staff appraisals as an effective evaluation tool R - : felzt»on:'l and ;::fiagogl:a! Ieaderstlnp d
* Finding new ways to respond to families’ needs “ £agersTipaua tes st apeisonatary

interpersonal qualities i
i * Developing leadership skills — a professional |
i pathway :

* Mentoring networking schemes

« Stronger focus on business management

* Need for programs development of communication skills
* A professional pathway to leadership

Figure 13: Final social systems mod&Nupponen, 2005, p. 187)
Institutional capacity assessment

The fivedimensional frameworlof Grindle and Hilderbrand (19958 identfied as a very
useful systemic method to analye determinants ofC (Imbaruddin, 2003, p. 27)The
five-dimensional framework groupbe factors that inflence the capacity of government
institutions in five dimension®s shownn Figure14. The task network that aims to bring a
broader ecosystem together in a collabeeamanner is an advantage to be considered for

developing IC inranECDC.
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Figure 14: Five-dimensional framework of institutional capacity (Grindle &
Hilderbrand, 1995)

However, since the dg 1980s IC analyses have been undertaken in a more comprehensive
and systematic way, introducinbet threelevel approach{imbaruddin, 2003)The United
Nations Development PrografdNDP) appliesthe saméhreelevel conceptual approach to
analyse and assess the capacity of public institutkigare 15 describeghe three levelas

(1) thesysem, (2) the entity, and(3) theindividual.
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Figure 15: A three-level approach to institutional capacity(Imbaruddin, 2003)
Enablement

Scheeperq2015) refers to work done by.usthaus, Anderson and Murphy (199%at
describsthe elementseeded to enable IC: (1) strategic leadership, (2) human resources, (3)
financial management, (4) infrastructure, (Pyogramme management, (6) process

management, and) inter-institutional linkagegseeTable18).

Table 18: Elements of institutional capacity(Lusthaus et al., 1995)

Strategideadership Leadership Programme Planning
Strategigplanning management Implementing
Governance Monitoring
Structure Process Problemsolving
Nichemanagement management Decisiorrmaking

Humanresources Research Communication
Teaching Monitoring andevaluation
Manageriaktaff Inter- Networks
Technicalsupport staff institutional Partnerships

Other core resources| Infrastructure linkages External communications
Technology
Finance

4.4  ECDquality

In answering researafuestion 3 (sesectionl.3), aschoob slimate quality enhanceshe

emotional and social webleing of the child The findings suggest that, for parentsand




teachersquality concerns were not aboubhatearly learing centres have provided in terms
of facilities (input indicators), but rather about the process indicdtrdow centres
promote childreés holistic weltbeing(Van Heerden, 2016)arious measurement methods
exist GeeTable 19); but the Program AdministrationScale (PAS) is designed to measure
reliably and to improve the leadership and management practices of deasesl
programmesThe PASwas developed in 2004 Gyalan and Bloom to fulfil the need @wok
beyond classroom qualiiyvhen assessing early childhopbgrammesThe reason for this
Is according t¢Arend, 2010, p. 49)

While there are several instruments available to measure the quality of iehdder
interactions and the quality of the classroom instructionattwes, there does not
currently exist a valid and reliable instrument that solely measures the administrative

practices of an early childhood progra

Table 19: ECD quality measurements

Method Source Areas of concern
1. USDE and (Wilkerson, 2017) (1) Student achievement and continuous improvement,
CHEA curriculum, (3) faculty, (4) facilities, equipmeiaind

supplies, (5¥iscal and administrative capacit{6) student
support services, atssionsand information systems.

2. Trinidad and (Wandili, 2015) Mixed set of process inputs: Teachers, pedagogy, intern

Tobago structures.

3. ECD reflection (Excell, 2016) (1) Teaching and learning?) leadership and

tool management3) environment, (4) policand systems
frameworks

4. The framework | (Van Heerden, 2016)| (1) Input (structural)(2) process (3) outcomes

5. The metric (Weinert, 2014) (1) Programmestandards(2) education standards, (3)
quality.

6. Threepoint (DOSD, 2006) () Staff, (2) managemeni3) premises and equipment, (4

scale active learning, and (5) observatioy reviewer

7. Program (Arend, 2010) (1) Human resources developme(), personnel cost and

Administration allocation, (3)centre operations(4) child assessment, (5)

Scale(PAS) fiscal managemen(6) programmeplanning and

evaluation, (7) family partnerships, (8) marketing and
public relations, (9) technology, and (10) staff
qualifications

8. Quality (Harrist, Thompson (1) Communication andapport, (2) caregiver practices, (3
components & Norris, 2007) staff characteristics, (4inances and resourceb)

visibility and involvement, (6) professionalism
9. Early childhood | ( Al Ha s s an (1) Space and furnishing?) personal care routines, (3)
environment & Lansford, 2010) language reasoning, (4) activities, (5) interaction, (6)
rating scale programme structure, (7) pareatrsdstaff.
(ECERS)

4.5 Discussion oSLRresults
One of the biggest impediments to delimgrquality ECD services is effective administrative

and managemeslstemgo operatean ECD centreand this is validated through the SLR as a




classof-problems. The inability tbuild and embed the necessaryd@ventsadministrators

from leadng quality ECD centres.
4.5.1 The classof-problems in ECD

The ECD environment is changing, and there is a need to adapt traditional thinking and
approaches to alighetterwith conceptsthat aremore familiar to leaders in the business
world. The dynamic environment demands a syatec approach to the managemeand
delivery of ECD servicesAdministration has not been recognised aseparateskill area

from teaching in childcare censgeand, as such, has not been allotted sufficient credgntial
recognition or rewards Three variables have a direct impact on building IC competémee

leadership role, administrative competence, and resources.
4.5.2 Solution areas

Solutions to address I@re not a foreign concept, especially in typical business or non
educational domains. In fact, various approaches and solutions existarandell-
documented. In order to address the etafgsroblems in the ECD context, solutions need to
be fused togetheto create an approadhat administrators camadopt anduse to build and
embed IC. The focus on leadershighile adopting asystems approacto descritbing ECD
centres can lead toa better understanding of the impact of change will require an
approa&h for integrationand implementationpurposes.The IC assessment frameworks
provide a perspective on how to assess and make determinatithredenrel of IC, and act as

key input into the development ain ECDA.
4.5.3 Quality measurements

The quality of servies in the ECD environment netd be broader than just the classroom or
education. The quality measurement needs to ensure that both educational ®@icdme
administrative practices are adequately covered. The PAS measurement method ensures that

quality is measured beyond the classroom, thialadministrative performance is included.
4.5.4 Summary

Various components of a solution to address the -dipsoblems exist, but nones
structured in avay thatinforms an approach for administrators to folloBringing all the
parts togetherfigure 16 visually displaysthe core framework&pproachesand thelatest
thinking to help address the development ofi@n ECDC. The core solutions af&) The
social systems modéBloom, 1991) (2) the final social systems mod&upponen, 2005)
(3) the business performance mo(érgin-Seers & Breen, 2002J4) the fivedimensional

framework (Grindle & Hilderbrand, 1995) and (5) a systematicway to assess IC




(Imbaruddin, 2003) while Scheeperg2015) suggests(6) IC elements.Each of these
contributionsnot only shaps and inforns the approach to leading and managing a quality
ECDC, butalsodraws on experience and expertise from-traditional education domains
to address the lack of IC in ECD@sthe South African context as a class-problems. The
combination of allthe elements from these contributors forms the basis oketherprise

capacity development approa(BCDA).

Business performance model
(Bergin-Seers and Breen, 2002)
ECD Social systems model| En 3

(Bloom, 1991)

Important role of director recognised, and expand
social model to include business and leadership
components (Nupponen, 2005)

Five dimensional framework to analyse determinants of IC
(Grindle & Hilderbrand, 1995)

Supported by the Leadership framework
(Nupponen, 2006)

Systematic manner to assess IC, (Imbaruddin, 2003)

Figure 16: Various solutions impacting IC
4.6 Knowledge areas witho applicatiorin ECD

The use of enterprise design afthnge theories and framewoiikspositioned to approach
the ECDC evolutiorthrough the construction of tHeCDA in a systematic manner. Section
4.6.1 presentsenterprise engineering (EE) as a disciplinad reviews its theorieand
fundamentalsthis isfollowed bya description oHoogervorsis approach in sectiof.6.2
The enterprise evolutiogontextualisation modelEECM), explained insection4.6.3 is
discussed tgprovide descriptive guidance for a new enterprise change apprbash
section4.6.4discusses thgenericsystem development procg$3SDP)in light of the using

and provisioning systems.
4.6.1 Enterpriseengineering

Enterprise engineering as a relatively new apprahahaddresses enterprise design and
change in a scientific manner, and is positioned to guide the developmen&@itte The

application ofEE fundametalsand theoriess discussed in more detail in thextsection.




Enterprise engineering as a discipline

Dietz et al. (2013)make a case for a new scientific, intentional approach to aduyess
enterprise change. Criticism is aimed at scientific managemasing ethical questions
abou human capital deploymemind abouthe efficiency and effectiveness of enterprises.
According toDietz et al. (2013)various approaches have bgeoposedover the yearso

address thse criticisms but, based on reviews of these approaches, successes are limited.

Enterpriseengineeringis a new, holistic approach to addiegsenterprise changes of all
sizes and in all kinds of enterpris@ietz et al., 2013)According toMartin cited in(Dietz

et al., 2013) fienterprise engineerings an integrated set of disciplines for building or
changing an enterprise, its processes, and syaté&mnsenterprise is an intentiolya created
cooperative of human beings with a certain societal puy@oskhe intentional character of
enterprise creation requires design activitescording toDietz et al. (2013)for some, the
termdesignin the context of enterprises has uncomfortable connotations, as it is associated
with mechanistic approaches to enterprisesanging them as if theyere machinesindeed,

as emphasised earlier, we consider des@rbe an activity that is based on eetprise
learning through whichenterprise members cope witlhe unexpecte@Dietz et al., 2013)

Dietz et al. (2013jnention that dsign in essence entails clarity and a good understanding of
the enterpris& strategic intentions, and how internal arrangements need to be made to

achieve this outcome.
Enterprise engineering theories

Dietz et al. (2013putlinethetheories that form part of the EE discipline, and state that some
of the theories are matyrethers need development and improvemantnew ones need to

be addedFour classes of thepii (1) ideological, (2) technological, (3) ontological, and (4)
philosophicali areseen as foundational to the discipline of. HEe theories are related
each otherasshownin Figure 17 (Hoogervorst, 2018ajThe theories in the class on the
arrowdsidearebased on a number of theories ondteafbside.

1 Philosophicaltheoriesare thosehat address vgrbasic conceptual matters, and are
evaluated on thie truthfulness in a chosen area

1 Ontologicaltheories address explanatory and/or prediatalationships in observed
phenomena andpecifially, the interestn causeandeffect relationshipin systems.

i Poietical theories address medesid relations between phenomena, and form the

basis for design methods, often called methodetog




9 Ideologicaltheories addreghe goalsthatpeople in society and,specifially in this

study, enterprises want to achieveand this is fuelled by convictions, visioand

beliefs.
Ideological foundation )| Poietical foundation
Convictions for things to make Designing and making things

Ontological foundation
Understanding the nature of things

Philosophical foundation
Ultimate sources for knowledge and truth

Figure 17: Foundations for enterprise governance and engineeringioogervorst,
2018a, p. 69)

Dietz et al. (2013yliscuss the mthodological foundations of EBndspecifially the role of
scientific methodologiesn EE, and the distinction betweematural sciencesand design
sciences Natural sciences are concerned with understanding and explaining observable
phenomena around usxamples of natural sciences #ne physical, biological, social, and
behavioural sciences. Specifically regarding enterprteesocial and behavioural sciences
seek to understand, explaiand predict organisational and human phenomgtevner,
March, Park and Ram (20Q4)ited byDietz et al. (2013) Thereforethe natural sciences

belongin the class of ontological theorieskigure17.

Dietz et al. (2013)tate that dsign science is concerned with devisargefacs or other
intentionally created results. Therefore these sciences belong to the class of technological
theories inFigurel7. To illustratefurtherthe distinction between natural sciences and design
sciencesDietz et al. (2013kite Hevner et al. (2004that one might say thathe natural
sciences are about finding out how things are, whehesdesign sciences are about finding

out what is effectig.




4.6.2 The Hoogervorst approach

The purpose of thisectionis to outlinebriefly Hoogervorsis approach s a foundation for

further discussion when developing and describindetbBA.
Hoogervorsés perspective

Hoogervorst (2009¢riticises the mechanistic, reductionist approt@t isevident in other
enterprise design approachasd suggests an organismic approach to design and gayern
the enterprise. The organismic way of organisingjriscted to adaptation, flexibilityandthe
ability to change irthe light of unforeseen requirement& shift is required from tojlown
control to a bottorup empowermeniHoogervorst, 2009Hoogervorst (200Xeveloped an
approach that is iteti@e, emergent, creatiyand noralgorithmic, and his muHdisciplinary
inquisitive approach starts with the strategic context, defitiiagreliminary design aspects,

which are translated into areas of concern and requirements.
Hoogervorst (2018kaddsthata morphogenidevelopmenis needed

Unlike the mechanistic oobrganismic metaphors, themorphogenic enterprise
conceptual modeknables to address the three essential concepts that fuel and
determine enterprise developments: human agency (especially employee agency),
reflexivity, and reciprocity. Through this model, the epeesent circular
relationship between enterprise membaard their context can be understood (shape

and being shaped), thereby understanding the essential nature of enterprise change

processes.

Hoogervorst (2018bylescribes four main design domaims which the main functional
domain isbusinessand the main constructional domains arganisation, informationand
information technologyFigure 18). In this context, the business domain is classified as the
dlack boxbé (function), while the organisation domain refers to th@vhite boxb

(construction), discussed in sectibi6.1
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Figure 18: Main enterprise design domaingHoogervorst, 2018b, p. 290)

The main enterprise designs are briefly summayisesing Hoogervorst (2018I6) s

classification and definitian

Businessi Refers to the main functional design domain, and concerns the functional

relationships of the enterprise with its environment.

Organisationi Classified as the constructional design domain that is concerned with white
box propertiesandthe internal arrangement and operation of the enterprise that brings the

black-box properties forward.

Informationi Information is a crucial f&or in establising the whitebox constructional
properties. Aspects that plays a role are the type, structure, and quality of information,

management of information, and utilisation of information.

Information technology (IT) Technology is an importamspecin carrying out the material
production activities of transactions. This domain is concethedefor, with the design of

the overall enterprise IT system that provides information services to the enterprise
organisationTechnology supports athe business, organisaticeind information domains

and thusis critical to the enterprise construction. IT is used to support transadtions
specificallythose that arefological and datalogical.

The lack of unity and integratiors identified as thecore reason for failing enterprise
(strategic) change initiative§.o achieveunity and integrationcoherence and consistency

within and between the design domamsequiredHoogervorst, 2018b)




Construction of the environment

Functional relationships need to be explairgden thatan enterprise functions as a system
the enterprises the provisioning systemand the environmenis the using systemas
discussed in sectioh6.2 The whitebox properties for the using systeme shownn Figure

19, with the wants and neexdthat define the functional relationship with the blaock
properties of the enterprisgHoogervorst, 2018b)Hoogervorst (2018b)tates thia the
importance of various whitbox properties is dependent on the type of enterangihe
products and services provided, anthetter classified as thetrategic contextThe strategic
context outlines more specifically the enterpdispurpose, \8ion, mission, goajsand
strategic desirablesvhich areseen as an important input into the constructional design of

the enterprise.
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Figure 19: White-box properties of the environment(Hoogervorst, 2018b, p. 305)
Construction of the business domain

Hoogervorst (2018bjescribeghe design aspects asset of initial and preliminary attention
areas or enterprise desigmhich areformulated on thebasis of thestrategic contextas
explained earlier. Business design aspects, depictédgure 20, concern thefunctional
relationships between the enterprise and its environment, derived from statements

intentions or reasonin@boutthe strategic contexsuch as revenue models or channels.
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Figure 20: Business design aspec(sioogervorst, 2018b, p. 307)

Construction of the organisation domain

Hoogervorst (2018b¥pecifies the organisation design aspdstewn inFigure 21), and
classifes them according to social, behaviouand structuralfunctionalist contexd The
importance of the design aspects is to identify important topics of indirect dasdn
important areas of concersuch as behaviour and motivation, aongtress the importance of

design aspects beyond the traditional structiunattionalist topics.
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Figure 21. Organisation design aspectgéHoogervorst, 2018b, p. 307)

Constructionof the information domain
According toHoogervorst (2018h)the information design aspect concerns the utilisation
and administration of information (data), with a focus on describing tlisation, the

administrationand thefoundation as shownn Figure22.
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Figure 22 Information design aspectgHoogervorst, 2018b, p. 309)

Construction of théT domain
Hoogervorst (2018bglassifiesthe IT design aspects as the use of IT systems and their

infrastructural characteristi¢shown inFigure23).
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Figure 23: IT design aspectyHoogervorst, 2018b, p. 309)
4.6.3 Theenterprise evolution contextualisation model

The enterprise evolution contextualisation model (EECM) is descriptives nature Its
contribution to the development of tR€DA is discussethelow.

EECM

Enterprise engineering (EE) emerged as a new discipline to encourage comprehensive and
consisteh enterprise design. Since EE is multidisciplinary, various researcheestuded
enterprises from different perspectives, whichs resulted in a plethora of applicable
literature and terminology, but withoatshared meanin{Pe Vries et al., 2017De Vries et

al. (2017)furthersuggesthat he emerging EE discipline agto address a broader scope of
design, andthat the need to address knowledge fragmentation is encapsulated in an
enterprise evolution contextualisation model (EECMECM addresses the following
objectives

Objectivel T To provide the setting in terms of a descriptive model to sasve common

reference model to understand and encapsulate the EE knowleddalpase

Objective2 T To contextualise a broader set of enterprise design/alignment/governance
approaches.

Objective3 1 To enable a EE practitioner to describe, understandd compare different

enterprise design/alignment/governance approaches in evolving or changing an enterprise.

De Vries et al. (2017¥tate thatEECM is a descriptive moddtefer to Figure 24 for a
graphical repremntation of the EECM)to contextualise an existing approach atod




contextualise approaches that address a broader scope of enterprise evdlatmomtent of

an existing design/alignmédgbvernance approach typically answers three questions

1 Question 1Why should the enterprise use the proposed approach to evolve?
1 Question 2: What should the enterprise evolve?

1 Question 3: How should the enterprise evolve?

Approach content could be classified according to four main components, which also

answers the tlee questions abo\®e Vries et al., 2017)

1 Component 1:Concept of enterprise angaradigm of creating valueFigure 24,
foundation ellipse) (answering Question 1).

1 Component 2: Three dimensiorfsiqure 24, three panes of the block) to define the
scope of evolution (answering Question 2) in terms of three dimensions: design
domains, concermendconstraints, and enterprise scope.

1 Component 3Supporting mechanisms and practicégre 24, bottom triangle) to
ensure the desired evolution across the three dimensions (partially answering
Question 3).

1 Componen4: Approach classifierd=(gure 24, callout) that influence the selection of
appropriate mechanisms and practices (partially answering Question 3).
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Figure 24: The EECM (version 2) (De Vries et al., 2017, p. 23)
Component I concept oknterprise angbaradigmof creating value

The concept of the enterprise is expressed through anatbgtesreoften used by approh
authors to define the enterpriSéhe paradigm of creating value relates to the philosophical
dimension of a paradigm, providing tiady of the enterprise design/alignment/governance
approach(De Vries et al., 2017)Authors of approachelsasetheir proposed approach on
defendable value propositions or offeringfie author@ways of thinking, paadigns, and

belief systeratypically motivate the development afhapproachn an enterprise context.

The concept of the enterprise might diffigpendingon the approach authisrviewpoints
and beliefs It is important therefoe, to understand the apgach authaks definition of the

enterprise when interpreting or using the specific apprtieshhavedeveloped.
Component 2 dimensions

The lterature reveals many different conceptualisatioindesign domaingDe Vries et al.,

2017) This component represents threenelnsionsthat areneeded for design activities,
displayed on the front, sidand top panelshownin Figure24. Design domainare the areas

that an approach aims taoejdesign,while the concerns and constraintsontain the
functional and constructional requirements that need to be addressed during the design of
one or more design domainThe enterprise scopeeflects the extent of design, alignment

and governance iterms of the internal enterprise structuiiee Vries et al.2017)




Component 3 mechanisms and practices

Mechanisms and practices support specific design/aligngosetrfnance approachtsat are
described by this component. The mechanisms and practices are underpinned by the belief
and paradigm of creatingalue Component 1), as well as the alignment strategyethables
design/alignment/governance across relevant dimeng@osiponent 2 De Vries et al.,
2017) De Vries et al. (201 7¢xtractedcategories of mechanisms and practitces existing

approaches

9 Architecture descriptio, reference modelsand modelling practicedor design
domains

Selection andgneasurement of concerns

Methodologies

Governing principles and standards

Governing bodies and governing practices

Transformation roadmaps

Analyses (e.ggaps/impact)

Maturity models

Skills/learning requirements

= =4 4 -4 -4 -4 -5 -2 -2

Software tools and/or guidance
Component 4 approach classifiers

EECM provides three classifiers to differentiate how they ensure consistent design/
alignment/governancé@efer to Figure 24). Component 1 (beliefs and paradigof value
creation) directly influences the approach, which in turn influen€G®@mponent 3
(mechanisms and practicesyhich isrequired in combination withthe design/alignment/

governance approa¢be Vries et al., @17). Four classifiers are discussed:

Version(s) of evolution Refers to the version of the architecture descriptromhich some
approaches focus on tlesis state with a viewo identifying improvement opportunities,

while others take a forwarbboking to-be state view.

Starting point for carrying out architecture workApproaches will havéheir own starting

points, whether topdown or bottorrup, in designing the domains.

Changing/dynamic nature of thingsEnterprises are dynamic amade subject to constant
change and different means need to be defineddal effectively with these dynamics over
a period of timeThe approach nesdo be cognisant of the nature of things, amdefine

the adequate response.




De Vries et al. (2017inentionthat theEECM allows & approach designéo position an
approachn the broader scope of enterprise desigdto use the contextualisation results to
identify the possible deficiencies of a specific approach. The contextualisation results could
thus lead to extensions of an existing approach ddress shortcomings prior to its
application/implementation in the industrysince EECM is descriptive rather than
prescriptive, additional assistance is required to guide practitioners towards improving their

existing enterprisspecific approach.
Guidelnes for using EECM

The theoretical design/governance/alignment approaches presentéae ititeraturediffer
from those in industrywhich exist as tacit knowledge in the minds of employédse
process for identifying the underlying paradigm of vatueation for an industry approach
requires a different or more complex metl{de Vries et al., 2017)An approach developer
needs to test two conditiorssdefinedby De Vries et al. (2017)

(1) Evaluat the concept of the enterpria@dparadigm of valuereation

o Step 1. Consult the introductorghaptes of the published work to search for
enterprisalefinitionsandanalogieshat are used to define the enterprise.

o Step 2: Consult the introductochaptes of the published work to identify the core
enterprise design/alignment/governance problems that the approach author(s) intend
to address. The apprda author(s) usually argue that existing approaches (or
frameworks, methods, practices, ettonot address the core problems sufficiently.

o Step 3: Evaluate the consistency of the concept of the entegpidsaluecreation
paradigm:

o When approach auth® use multiple contradictory definitions and analogies
to define the enterprisethere isan inconsistent concept of the enterprise.
When approach authors intend to address unrelated or different kinds of

problemsghere isan inconsistent valuereationparadigm.
(2) Evaluating possible design domains

Design domains are those aspects of an enterprise that approach authors deem wnportant
necessary fom design. The following steps are suggested for identifying and evaluating

approachkspecific design doains:

o Step 1: Consulthe content that describgsossible design domairtkat need to be
designed/aligned/governed. Different terminology may be used to indicate the

existence of a design domaire.g, components, facets, items, entities, or systems.




0 Step2: Assess the validity of possible design domains against validity indicators:

o Indicator 17 evident design activities are applied crsssicture: According
to Hoogervorst (2018bYidesign domains are enterprise facets where design
needs to take place, guided by architecture and thereby dealing with
requirementd Thus the approach should elucidagsign activities or phases
for designing each design domain separately or concurrently across enterprise
structuresdepartmentor business units

o Indicator 27 associated concerns (i.eequirements) are defined: Valid
design domains are associatedhwinultiple concerns (functional and ron
functional/constructional) that need to be addressed during enterprise design.
A concern could be addressed by more than one design domain.

o Indicator 31 evident architecture descriptions exist: Design activities fo
valid design domains usually produce architecture descriptions in the form of
graphical representations/models. Content that relates to architecture
description/models adds evidence for the existence of a design domain.

1 Step 3: If possible design domaiase invalid according to the assessment in the
previous step, then a single design domain ekists, the entire object system/entity
that needs to be designed. If, for example, the approach intends to provide guidance
on designing the entire entergias the object system/entity), then the single design

domain is the enterprise.
4.6.4 Generic system developmaibcess

Design aspects a systems context are typicaligvealedn an inquisitive processand for

this reason it is important to discuss Hystem development processd its contributiono

the construction of th&CDA. Design aspects are merely initial and preliminary attention
areas for desigrthey must be formalised fimnctionalandconstructional requirementand

in areas of concernRequirements and areas of concern are addressed in system design
domains through system desigoogervorst, 2018b)

Hoogervorst (2018bdlescibesthe system to be designed as finevisioning systemalso
identified as th@bject systenthe object of desigihe provisioning system has a functional
relationship with its environment, also called theing systemThe using system is
dependenbn a functional relationship with the provisioning systehscussed in section
4.6.1 In order to defingroperlythe functional relationship, the wants and needbeiising

system must be precisely knowrhus, to desigmproperlythe functional relationship with




the provisioning system (bladdox), the construction (whitbox) of the using system must

be known depicted athe genericsystem development procd§sSDP)in Figure25.
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Figure 25: Generic system development procegsloogervorst, 2018b, p. 256)

Hoogervorst (2018bhotes that functional and constructional design is a sequential activity,
but iterative as constructional issues impact functional desad vice versaAfter the
functionaldesign of the provisioning systethg constructional design can be accomplished.
Architecture guides functional and constructional designs, while addressing requirements
and areas of concerin order to comprehenflly the notion of constructigrthe following

key terms are defined Byoogervorst (2018b)

Constructional desigin Aimed to create whitdox properties to enable the use of black

properties in view of the functional relationships.

Constructional decomposition The breakdown othe main constructional domain in a
complete and necessaryset of detailed constructiah design domains that enables

comprehensive constructional design.

Constructional design domain A concrete constructional facet of a system for which

constructional design must take place

4.7  Approach design principles

Enterprise engineering is @merging disciplineand the need tdescribean enterprise in a
holistic manner has led to various studies over the past fredrhavefocused on defining

the EE domain{De Vries, 2016)Prior to constructing a new approach, researchers usually




present evidence of the existence of a phenomenonoéritie inability of existing
approaches to address the pimaenon adequately. Rather than stifling the emergence of
new enterprise design approachbs, Vries (2016)encourageshe enterprise designer to
define his/her own ideologies in respect of enterprise design, adentify thestakeholder
concerns that will be addressed by their approach. This includes the conditional use of the
approachin the specific enterprise context addmarcatedlesign scopeln this study De

Vries (2016)developedapproach desigprinciples(ADPs), andVan der Meulen, De Vries

and Gerber (2017¢valuatel theseADPs using a DEM&based EE methodology guide
approach developers when designing and explicaivgapproaches, thereby improving the

usability of the approacivhile contributing to the EE knowledge base.
Eleven principles are briefly explain@esd based orbe Vries (2016are now introduced.
4.7.1 Principle A: Explicit concept of the enterprise

Statement: A design approach should indicate how an enterprise is perceived or

conceptualised.

Rationale:De Vries et al. (2017¢xplain that different analogiese usedo conceptualise
the enterprise such as machines, biological systems, and psychic prisoiife
conceptualisation of the enterprise has an influence on how an approach author demarcates

design domainswhile it also provides a descriptive representation of the enterprise.

Implications: Provide adescription of the enterprise using analogitxjether withthe

underlying theory fothe particular enterprise contextualisation.

Prerequisites for applyingp an ECDA: It is important to statéhe prerequisites for adopting
the ECDA (Van der Meulen et al., 2017An example of a prerequisite fan ECDA is that
the ECDCmust be functional and operational, asE@&DA is not bestsuitedto a startup or

new operation.
4.7.2 Principle B: Explicit phenomenon

Statement: A design approach should provide evidence for a phenomenon af-class

problemsi that is, similar kinds of problems.

Rationale:As noted byan der Meulen (2017)f a phenomenon is not fully understood, it

cannot be properly addressed and improved.

Implications: Produceudficient evidence that an existing phenomenortlassof-problem

exists, but that it is inadequately addressed by theory or application.




4.7.3 Principle C: Explicit paradigm of creating value

Statement: A design approach should statpaeadigm of valuecreation as a testable

proposition for addressing an existipgenomenoor classof-problems

Rationale:Creatingtestable propositionfr existing and nevapproackscreates a starting
point for the expansion of the enterprise engineering knowledge base

Implications: State the paradigm of valreationi i.e., if the approach is instantiated, it will

achieve the intended value.
4.7.4 Principle D: Explicit meangwvays)of demarcating and representing design scope

Statement: A design approach should cleadyingé and motivate the way to demarcate
design scope (enterprise scope, design domains, and concerns/requirdraergsglevant

to the approach.

Rationale: The demarcation of design scope for a design approach is consmduadill
depend on the int¢ions of theapproach developer

Implications: Define the way to demarcate design domains, as weélleasoncerns per

design domain.
4.7.5 Principle E: Welldemarcated and wellefended design scoped using scope

Statement: A design approach should deéind defend the intended design scope to achieve

the intended valuereation.

Rationale: The approach should have a clear demarcation of the scope to achieve the

intended value creation, and relate to existing theory with a similar scope.

Implications: A clear distinction between insigdbe-boundary complexities versus outside
the-boundary complexities, design domaiasdareas of concern for the intended industry.

4.7.6 Principle F: Representations of design scope

Statement: A design approach should clearlyngednd motivate notation standards that are

used to describe/represent the design sadpguately

Rationale: Multiple language and notation standards already exist to represent different
perspectives of design domains of the enterpN&gation standals are based on thdea
aboutthe nature of theenterpriseand its suksystemsA deviationfrom known standards

may be required as the particular enterprise context change

Implications:Define notations to describe design domains, and motivate any deviation from

thestandard




4.7.7 Principle G: Approach form and function

Statement: A design approach should clearly define the constructs and features of the

approach.

Rationale:Every approach haa definite set of constructs that describe the detail of the
approachDe Vries et al. (2017propose the use of tHeur EECM components as a meta

modelto identify and define the constructs of an approach.

Implications:Define the overall structure and organisation of the appraoagéather with the

mechanismgpracticesand roles.
4.7.8 Principle H: Justificatory knowledge

Statement: A design approach must provide explanatory knowledge that lirpasraokgm

of valuecreationwith its constructional components.

Rationale:Provides anxplanation of why an artefact is constructed the way it is, and why it
works,while providing pointers to researchers for kernel theories or future research.

Implications: Define kernel theories on which the approach is based.
4.7.9 Principle I: Approachmutability

Statement: A design approach should clearly stepossibilities for tailoring the approach
within the predefined design scope.

Rationale:lt is not always possible to develop or design multiple instances of an apjproach
in this instancethe ECDA. It is important for the approach developer to identife
possibilities for tailoring the approach, especiallgs enterprises are dynamic and ever

changing.

Implications: Define iterations or versions of the approache. constructs that could

change.
4.7.10 Principle J: Principles of implementation (conditional)
Statement: A design approach may incorporate guidance for implementing the approach.

Rationale:This principle iscondtional, and the approach developer needs to decide whether
additionaladvice will add valué e.g, for howtheapproachwill be used ina differentsector

from the intendeane

Implications:Define tailoring advice and advice for introduction into igal settings.




4.7.11 Principle K: Expository instantiation (optional)
Statenent: A design approach may incorporate an instantiation.

Rationale:This principle is optionalthe realistic implementation of an approach can aid in
identifying problems in the approaghdesignand can also be a concrete demonstration of
the value of the approachmplementation results do not necessarily form part of the

construction of the design approach.

The principles outlineébovewill be usefulwhenapproacing developers in guiding tine
during the development and construction of the mevadapted approach. Currentiye
principles only provide guidelines for the construction of a neadapted enterprise design
approachand it is believedhat, throughaction design researcfADR), furtherguidance on

the evaluation of the design will lebtained(De Vries et al., 2017)
4.8 Method engineering applied to enterprise approach development

Method engineering and situational method engineering focus on fangathe use of
methods for systems developméHendersorSellers & Ralyte, 2010, p. 424ven though

method engineering and situational method engineering focdsromalisng methods for
systems development, we believe that their concepts are also applicable to the development
of an enterprise gpoach andmore specificallypf anECDA. Formal techniques have been
incorporated into situational method engineeiing particular metamodeling approaches

at various scales from full-method to singldragment descriptionfHendersorSellers &

Ralyte, 2010) Multiple dimensions of modelling exisin particulay models can be stacked

in terms of their abstraction level. Meataodels provide way todefine the rules at a higher

level of abstractionand this in essenceacts as an introduction to the abstraction levels

adopted in this particular study.
EECM as a metamodel

Thegeneral conceptual modelling framewgnovided byDietz and Mulder (20203ssists in
explaining how the ECDA was constructaad elaborated on in a paperbg Boer and De
Vries (2021)
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With reference td-igure26, we believethat the enterprise evolution contextualisation model
(EECM) is a metanodel for enterprise design approacheace EECM was developed
inductively and elaborated on isection4.6.3 Both Hoogervorgs approach, discussed in
section 4.6.2 and the IC development approaches, intoogéd in section4.3 are

instantiations of EECM.
4.9 Chaptersummary

This chapterhas addresse the problem formulation ofhe ADR methodology and more
specificallyhasaddresse RQ2, RQ3andRQ4 asmarked in dark grey rowis Table20.

In response to RQhe main research questiand in addressinghich enterprise capacity
development approactwvould improve the quality of services a plethora ofsolutionsand
approachesdoes exist but none of them specifially addreses enterprise capacity
developmeni(section4.5 and Figure 16). The identified approachesvere listed as: (lthe

social systems modéBloom, 1991) (2) the final social systems mod&upponen, 2005)




(3) the business performance mo(¢rginSeers & Breen, 2002§4) the fivedimensional
framework (Grindle & Hilderbrand, 1995)and (5) the systemat way to assess IC
(Imbaruddin, 2003) together with (6) Scheepers(2015) who suggests IC elements.
Addressing enterprise capacity development holistieallyremain a challengen its current

fragmented form.

In order toaddress and satisfiRQ1, knowledge areas with no applicationthe ECD
environment(section4.6) were researched. As an example, enterprise enginessiagnew
scientific andholistic approach tenterprise desigwas positioned and substantiateshdis
positionedto inform and guide the response to R®0Uirther to enterprise engineeririge
descriptive nature of EECM, combined with the prescriptive guidance of Aib®ddedthe
necessarylesignguidancein developing arECDA thatwould focus on a key paradigm of

valuecreationi i.e., to improvethequality of servicesn the ECDarena.

In response to RQandasdiscussed in sectiohl, IC was defined aghe administratie and
managerialfunctions that cover elements ranging from leaderstophuman resources,
infrastructure such as physical facilitiggrogrammeand process/procedure management

andforming interinstitutional linkages.

In response to RQ3 and RQ4, thhagmented manner in which solutioasd mechanisms
and practicesim to address I@asreflected inFigure 16. Each of thdisted contributions
(approaches)nfluenced the evolutionof the enterprise capacity development approach
(ECDA), andwerediscussedurtherand demonstrateith Chapter6. It was noted thathere

is little evidence ofactual implementatignmaking the comparable effect on IC extremely
difficult, butwhich this study aims to address.

Extracting knowledge fronthe existing literature to guidehé designof an ECDA, and in
response to RQ%he prescriptve guidance of the ADPs (sectidrv), together withmethod
engineeringwasdiscussedAn ECDA as an instantiation of EECNMnd EECMas the meta
mode| provideda mmmon frame of referender thedevelopnent ofanECDA, enriched by
Hoogervorsis approachand by existing IC development approache$he actual

development oAnECDA to address RQ5 is presented in Chapter 5.

This chaptehasvalidated institutional capacity as having a direct impact on the quality of
the services delivered in ECDCs, and tligvelopinglC in ECDCs remains a challenge
Knowledge areas from outside of the ECD aresich as enterprise engineetingere

researche to guide the developmeand evolutiorof the ECDA.
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Chapter 5: Construction of  the ECDA

Building onHoogervorgis approach, as well as existing IC development approaches, this
chapterpresents the function (in sectidnl) and form (in sectiorb.2) of the ECDA,
following guidance from the approach design princiglssussedn sectiord.7. Approach
tailoring is discussed igection5.3, while interview feedback from both an independent
appoach developeand theECDAG snain userare presented isection5.4. Section5.5

validateshe ECDAG6 somprehensivenes®llowed bythe summary in sectioh6.
5.1 ECDA ntroduction (function)

The ECDA adopts the morphogenic enterprise paradigm fiéoogervorst (2018b}o

address the three essential concepts that fuel and determine enterprise developments: human
agency (especially employee agency), reflexivity, and reciproditye ECDA dso
acknowledges that the ECDC is a social system, in accordancBlaatm (1991)

Objectives andintended value
According to EECM(De Vries et al., 2017)an enterprise design approach has to answer

three questiond'he ECDA answers the three questions as follows:

Why should the ECDC use the ECDA to evolVk& ECDA should provide constructional
guidancefor the evolution of South African ECDCs, imprag the administrative and
management functioassociated witlthe enterprise functiongo increasethe quality of
service deliveryThe ECDA is comprehensivenoughfor the early childhood development
context, since it synthessis knowledge from existin@lapproacheand froman existing EE

approach i.e., that ofHoogervorst.

What should the ECDC evolv@he ECDA focuses on developine insidethe-boundary
complexities of an ECDC (as the provisioning system) for the environment (as the using
system). Four main design domains are included: (1) organisation; (2) information,
communication and technology (ICT); (3nfrastructure (i.e.facilities); and (4) human
skills andknow-how. The ECDA also acknowledges the existencetbfer facetghat evolve

atan enterprise, bubhatcannot be designed via a system development process.

How should the ECDC evolveThe ECDC will evolve by applying the ECDA,

implementing a key mechanisrmamely a heuristic

Scope
Hoogervorst (2018b)calls the system to be designed thpgovisioning system The

provisioning systerhas a functional relationship with its environment, also calledisivey




system Using thegeneric system development procé€SSDP),the ECDA facilitatesthe

constructional design of the provisioning system, as indidaté&dgure27.
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| | | |
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|| Using system | ! | | g9 |
: : : | system ”
| [ | : I
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\ Black box functions are used as an input /

~N e e e e

Figure 27: The ECDA design scopéased onHoogervorst (2018b)

In order to define the functional relationsipiperly, the wants and need®inctiong of the
using systermust be precisely known. In addition, the construction (wiabe model) of the
using system (i.ethe environment) must be knowdoogervorst (2018kdefinesfunctionas

a relationship (R) and nasa system property, whereas construction is a system property.
UsingHoogervorst (2018h)we provide two examplas the ECDC context:

F (function): Using system (need, purposgxé&visioning system (properties)

F (child caregiving): Child (need, purpose) R ECDC (properties)

F (child caregiving): Parent (need, purpose) R ECDC (properties)

Child caregiving as thiunctionin the two examiges refers tdhe operating function of child
caregiving, as well as its managemenhich should be enabled through various design

domainsin the ECDC, delivering on various stakeholderseds and purposes.
Roleplayers and users

The ECDA will be useful to both enterprise engineerand design teams. ECDC
administrators will findhe ECDA useful to develop IC in order to improthe quality ofthe
services delivered. The main usertbé ECDA will be the early childhood development

director/administrator typically the role accountable ftne quality of the ECDC operation.




Prerequisites forusing the ECDA

The following are identified as prerequisites for using the ECDA:'tl{&) xistence of a
problem/deficiency related to tteministration and managemeaoit one or more functions

at the ECDC,; (2}he reed and desire for changeclearly established; (uy-in from the
director; (4)the ECDC functions have already been determined from the environmental
(using system) context; and (5) the director is adynwith the ECDAG concept of the
enterprisd i.e., the morphogenic paradigm defined bipogervorst (2018band thesocial

system paradigm presentedBipom (1991)

5.2 ECDA mechanisms angractices (form)

The ECDA adopts a heuristiasindicatedin Figure 28, using multiple enterprise functions

(f 1, f thénfain hputacsperform four main activities via multiple cycles.

A function is defined as the utilityr capability that must be addressed via enterprise design.
Conversely, the enterprisndits design domains or constructs must operatiemane or
more functiongDe Vries, 2020) The function should be specified using adjective(s) + noun,
also associating the function with the entire enterprisgithra particular design domain or

construct, indicating how an input shoulel toransformed into an outp(ide Vries, 2020)

Next, we present the heurisBcfour activities in more detail. We used lettefshe alphabet

as a quick reference to the activities, but the alphabetic sequermeais imdication othe
execution sequence. Ontlee enterprise functions have been identified, the heuristic may
start witheitherA or B. As indicated irFigure 28, representations of constructional design
exist for current designs as well &8 future designs. Activities that are associated with
future design are greshaded.

It is also noted thatifferent role players or skill sets may be requitedupport thedesign
domain(sp sonstruction As an example, a system analyst will be required to assist with
system specificationwhen constructing the ICT domaiwhile a civil engineer might be
neededin support of buildings as part @fe infrastructuredomain Similarly, a human
resource practitioner might be required when reviewirnlge people capabilities and

competencies in support of the human skilislknow-how domain.

A: Execute construction design cycles for selected design domains
Design domaingre thos aspects of an enterprise that approach authors deem important
necessary for desig(De Vries et al., 2017)De Vries et al. (2017¥%uggest that design

domains are demarcated in a consistent way, using the generic system development process.




The ECDA adopts the design domains as describeDdyries et al. (20173s a means to

represent an ECDO& constructional design.

As discussed ibe Vries et al. (2017)design domains cannatl be classified as systems.
Using the definition provided bRietz and Mulder (2020)a homogeneous system consists

of elements that are of a similar kind. When human beings are considered to be social
elements, then aorganistion systerés construction can be defined by its kernel elements,
boundary elements, environmental elemgeatsl structural bonds between elemditetz

& Mulder, 2020) Depending on the analystpurposeful demarcation of a system boundary
(Giachetti, 201Q)anorganistion system includes human beings as kernel elements (within
the boundary), boundary elements (on the boundang environmental elements (outside

the boundary)Humanswho form part of anorganistionts construction have structural
bonds, since they collaborate to produce new production facts. Likewise, other systems also
existin the enterprise, but their elements are of a different KihdICT is constructedrom
hardware and software elements, whereas infrastructurefdcaities) is constructed from
building-construction elements. The enterprise thus consists of multipleystéms, each of
which need to be designed using trhgeneric system developmemocess(GSDP). The
GSDP that was also illustrated igure 27 starts with the construction ofusing systento

derive blackbox functions for grovisioning system
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Figure 28: ECDAGs heuristicin the GSDP based omdoogervorst (2018b)

Figure29 providesa simplified view(De Vries, 2017}o illustrate how the GSDP was used,
starting from theusing systenti.e., the environmental contgxto design the provisioning
system(i.e., theenterpris@. The GSDP is also used to illustrate how multiple enterprise sub
systems are developed concurrently. Esgbportarrow in Figure 29 representsraiterative

GSDP that exists between a using system and a provisioning system.

Figure 29 illustrates two of thesupportarrows, highlighted in black, with the followgn
interpretation: (1jhe enterprise(as provisioning system) suppotte environmental context
(as using system); and (2he ICT subsystem(as provisioning system) supports the
organisation subsysten{as using system}.o explain the lasimentionedsupportéarrow in
terms of the GSDP, illustrated right next to teupport® arrow in Figure 29, the
construction of theorganisation subsystemis used as a startingoint to performthe
functional desigrof the ICT subsystem Then thefunctionsof the ICT subsystemare used

as input to perfornthe constructional designf thelCT subsystem




As indicated inDe Vries (2017)the notion ofsystemalone is not sufficient to describe the
enterprise, its constructipand itsbehaviouracomplexities. An entgrise consists of many

facets such as human skills and kndww, culture, relationships, poweand leadership
(Hoogervorst, 2018b)Figure 29 representdacetswith cloud constructs. We believe that
some of these facets may also be classified as design domains when it is possible to follow
the GSDP to design a future version of fheet Thuswe believe thabhuman skillsand
knowhow need to support therganisation subsystemand should therefore be designable.

Yet we acknowledge that the GSDP is less useful when other facets, such as culture and

power, need to beédesigned
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Figure 29: The main EE domains, based obe Vries (2017)

Figure29includes segral greyshaded constructs to indicate the envisaged design scope for
the ECDA, such asorganisation, ICT, infrastructure, human skibsdknow-how, and other
facets.Next, we providehe ECDAGs interpretation anthe way torepresent the four design

domains




Organisation domain

Dietz and Mulder (2020)lefine theorganisation of an enterprise as social systeni i.e.,

actor roles, implemented by human beings, form relationshipsigh theircollaboration to
produce production factén this contextDietz and Mulder (2020glescribethe design and
engineering methodology for organisatigpEMO) i that itproduces thessential model of

an enterprise, oin generalof ascope of interegiwhich may cover part of one enterprise or

of a network of enterprisedDEMO comprises avay of thinking(WoT), away of modelling

(WoM), and away of working (WoW). The ECDA adoptsfour aspect modelDietz &

Mulder, 2020)to represent the essence of enterprise operation in a coherent, comprehensive,

consistentand concise wayThe four aspect models are showTable21.

Table 21: The DEMO aspect modelgDietz & Mulder, 2020)

Aspect model Description

Thecooperation mod€glCM) The CM of the organisation is a model ofdtmstructioni that is

of the transactor roles (the elements) and the coordination struct
(the influencing relationships) between them.

Theaction model(AM) The AM of an organisation is a model of digerationi that is the
manifestation of the constructiaverthe course of time.

Theprocess modglPM) The PM of an organisation is a model of the (businesg)esses
that take place as the effect of acts by actors.

Thefact mode(FM) The FM of an organisation ismaodel of theproductsof the
organisation.

The relationship between the four models are depictedFigure 30, illustrated by a
triangular shapehat isdivided into the four aspect models. The CM and AM cover both
coordination and productionyhile PM coversonly coordination and FM only production.
The PM connects the CM and AM as far as the coordination between iaatorscerned,
while the FM connects the CM and AM as far as production is concébDiett & Mulder,
2020)
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Figure 30: The integrated DEMO aspect modelgDietz & Mulder, 2020, p. 267)

Since the ECDA will only represent the organisation domain, using the cooperation model,

we explain the basic construetsdunderlyingtheoryof the CM.

The CM of a scope of interest is the ontological model of its construcimthusalsothe
identified transactor roles and the coordination structures among (Detz & Mulder,
2020) Dietz and Mulder (2020%tate that etor rolesin the focus organis@n are called
dnternab i i.e. the kinds of transaction of which both the initiator and the executor are
internal actor roles are callgihternab In case one of the actor roles is not internal, the
transaction kinds are calledborder transaction kdsd and the nofinternal actor role is
called ¢environmenta@d Three coordination structures amortige transactor roles are
identified as (1) the interaction structure, (2) the interimpedt structure, and (3he
interstriction structuréDietz & Mulder, 2020)

The interaction structureThis structure ensists of initiator links betweetine transactor
roles andhe transaction king (Note thatthe executor links are implicitly specified by the
notion of transactor rolg Through this structure, trees of transactor roles em@uz &
Mulder, 2020, p. 269)

The interimpedimentstructure This stucture consists of wait links fromc@r roles to
transaction kinds. A wait linkndicatesthat actors in the connected actor role have to wait




for a specific progress in transactions of the connected transaction kind before they can
proceed with their work op their own transactions). In fer words, the initiators or
executors of these transactions impede actors in the connected acfor eddong as the

wait condition (i.e.a particular progress) holds. A wait link is expressed by a dashed arrow
from a transaction kind to the impedactor role(Dietz & Mulder, 2020, p. 269)

The interstriction structureThis structure consists of accefisks from actor roles to
transaction kinds, which are now concei#a@s transaction banks. An access lm#icates

that actors in the connected actor role have reading access to the contents of the transaction
bank Access links are represented byl lines between actor roles and transactionskind
(Dietz & Mulder, 2020, p. 269)

The CM of an organisain is expressed in aoordination structure diagraffCSD),
supplemented by #&ansactor product tabléTPT) and abank contents tabl€BCT), as
depicted inFigure 31. Dietz and Mulder (2020, p. 26%}ate thafithe TPT is a list of the
identified internal and border transaction kinds, their product kinds and their executgy roles
while the ABCT of an organisation is a list of thefétt types, both independent and
dependent, whose instances arete or used by the initiators and executors in transactions

of the identiied transaction kinds

N
0/ elementary self-activating composite
. transactor role TAR/ @ transactor role TARj K transactor role CTARk
TARi consists of actor role ARj TARI consists of actor role ARj a CTAR comprises a network
and transaction kind TKj; and transaction kind TKj; of interlinked transactor roles
actors ARj are executor actors ARj are initiator and
of transactions TKj executor of transactions TKj @ mufliple transaction kind MTK:

a MTK comprises a set
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@ ® Q
N~ N7} N\,
initiator fink Y dccess link Y wait fink
k..n | :
actors ARO1 are initiator | actors ARO1 have (reading) : actors AR02 impede actors ARO1;
2N of transactions TK02 ; k..n PN access to transaction bank TK02; /Xy  actors AR01 have to wait for a
NG/ indicates that there are @ the access right comprises both @ specific progress in transactions
minimal & and maximum n C-facts and P-facts TKO02 before being able to
transactions TK02 within one continue transactions TKO1
TKO1; the default value is 1..1

Figure 31: Legend of the coordination structure diagram(Dietz & Mulder, 2020, p. 270)

As previously outlined, &ransaction is carried out by actors in two roles: the initiator and the
executor. The executor brings about the producthef transaction to the benefif the
initiator (Dietz & Mulder, 2020) Because of the inherent connection between an actor role
andthe transaction kindof which thefiller are the executor, the combination of the two is

calledt h teanséctor rol@ The time attributes dhe coordination facts are thereation time




and theevent time defined as the time at which the fact comes mtstence(Dietz &
Mulder, 2020)

Dietz and Mulder (2020¥lefine the general ontology specification languaf@OSL) as a
first-order logic language for specifying the state space and the transition space of,a world
therefor GOSL is a symbolic formalisnfor expressing conceptual schemas and meta
schemaslt is noted that theevent typds typically associated witkevent timeand should
typically be included and reflected in the TPT for completenBsis. observation is marked

with a red circle irFigure32.
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Figure 32 The GOSL metaschema(Dietz & Mulder, 2020, p. 89)

With reference tothe case libraryexercise Dietz and Mulder (2020%pecily multiple
variables for a particular or unique instance of a production &finevent typei namely
annual fee paymeiiseeFigure33).
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Figure 33: lllustration of an object fact diagram (Dietz & Mulder, 2020, p. 354)
ICT domain

Software applications, databasasd ICT hardware are includéBietz & Mulder, 2020)
ICT can be designed in the context of different using systems, sticha@sstruction of the
organisation orof the environmentHoogervorst (2018bjlescribes IT design aspects as the

use of IT systems and their infrastructural characteristics.

The antity relationship tcagram(ERD) is the most widely used technique for datadelling

It starts with the designerapturing entities, their attributes, attte binary relationships
betweerthe entities(Hingorani, Gittens & Edwards, 2017he ERDis alsoone of the most
popular approaches for conceptual modelliBRDs have aayered approach to organising
information in accordancavith entities, attributes, and relationshipghich can only be
structuredn certain waygAmran, Mohamed & Bahry, 2018lt is not thegoal of this study

to explain the detaibf using ERD, but ratherto note that it isa useful tool when
communicang the concept design of the databasetfa ICT design domainSimilarly,

Van der Meulen (2017¢mphasises that the ERD may not be the only model needed when
designing or informing ICTThe ECDA is not prescriptivén suggesting masto represent

ICT constructs.




Infrastructure domain

Facilities and other nelCT technologies that support actor roles and their production acts
are includedn this design domainEnterprisesn different industries may require different
representations dhe infrastructure, based on the type of production acts that should be
supportedDe Vries, 2017)The ECDA is not prescriptivén suggesting modets represent

infrastructure constructs.
Human skills and knoswowdomain

Human skillsandknow-howorelates to théauman abilities and skilhat arerequired when
executing production actnd coordination act§De Vries, 2017) Based on the idéified
functions, the enterprise design team needs to devise specificatiortbefoequired
contextual knowledge, experience, skilend working styles (e.gperseverance, stress
resistanceand selfcontrol) to perform coordination acts and productets. The threvel
capacity development approach lofbaruddin (2003)dentifies the individual (level 3) as
the skills, experiengeand knowledge that allow each pen to perform. Some of these are
acquired formally through education and training, whereas others come informally through
doing and observingBloom (1991)refers to the people component as a psychosocial
subsystem, meaning the interrelation of social factors and individual thoughehadour

The description of this component includes elements suchheasvalues, attitudes,

motivation, morale, and persori@haviourof each individual.
B: Identify performance areas (areas of concern)

Areas of concern arthe generic characteristics that thiadk-box or whitebox enterprise
properties must manifegHoogervorst, 2018b)De Vries (2020)states thatbecause othe
negative connotati@of thew o r abncern§ gerformance areéshould be usethstead In

this context, a performance area is a generic characteristic of an enterprise that must be
addressed via enterprise design. A design domain rmpstationalie one or more
performance areas. The performance area must be stated in terms of a variable that can
increase (improve) or decrease (deterioré® Vries, 2020)In this step, in consultation

with the ECDAG main ser, performance areas or concersisch asinternal efficiency,

fiscal viability, orthe quality of caregivingare documented
C: Identify constructional requirements and specifications

The constructional requirements express certain wants and needsthéhasystem
construction must fulfil in view of the intended blals&x propertiesandthe performance

areagHoogervorst, 2018b)




As indicated byDe Vries (2020) it is difficult to distinguish between constructional
requirements and design principles (used in the next aciivagtivity D). Both provide
guidance on howthe design of design donmas or their embedded constructs mibst
developedUsually a constructional requirement is defined for a narrow design sdapge
designing one particular construct, such as a software application. If a constructional
requirement is generic in naturedds applicable to a larger design scope, such as the entire
ICT domain, the constructional requirement is transformed into a design principle, as

indicated in activity D.

Constructional requirements will be defined i ECDAG main user. The requiremntsn
have to be associated with the performance areas that were identified and effected through

design cycles when (¥glesigning the design domains.

Constructional requirements need to be stated in a prescriptive format, using words/phrases
such asshouldy dmusH or dmay not The phrasémust béis useful to indicate that the

prescription needs to be verifial{ee Vries, 2020)
D: Extract design principles

White-box system properties result from the syskemgonstruction. Guidance fahe
constructional design is informed Ibiye constructional architecture, also callidgek design

principles(Hoogervorst, 2018b)

Existing constructional requirements, identified in activity C, will be used during activity D

to identify the requirements that are generic and useful to gthdduture developmenof
applicable design domains. We believe that general design principles may also be extracted
fromthelC literature.

5.3  Approach tailoring

As noted in sectiod.7.9 the ECDA should clearly statéhe possibilities for tailoring the
approachin the predefined design scop&uch mssibilities have been considerédgether
with possibilities for extending thECDA. Thethreelevers that requir€CDA tailoring are

summariedin Table22.




Table 22 ECDA tailoring

1. TheECDA may be applied to a different sector, industryor operational contextfrom that of an
ECDC.

Thechange of a sector, industir operational context will have an impact on ¢bestruction of the using
systemGiven thathe construction of the using systénthe starting pointor the design thiswill result in
the ECDA design cycle hiag repeatedor this particulainstance

2. The essence of the enterprise or belief might drastically change, requiring a restatement of the
paradigm of valuecreation, impacting the enterprise design, requirementsand possiblythe
architecture.

This lever could impact both the using ahdprovisional system context. Keep in mitét in (1) above
the using systetn Bnpact was discussgthefocus is now placed on the provisioning system. If the
enterprise belief of value creatichangs, it is anticipated that the areas of concernther@ssociated
requirements will change. This will leadttte (re)desigror manifestation of new design domaihatt
impactsystem propertieandtheir realisation In essence, tHECDA heuristicneeds to be repeatealigned
with this new belief.

3. The ECDA may need to include the functional system (blackox) perspective in its scope, meaning
that the business domain functions will be considered for (re)design.

The ECDA is currently not aiming to (re)design the business doiinaa, to open up new markets,
customers, channelsr products and services. If the focus €ufo include this aspect, the design of the
business domaiandits functional relationship with thenvironmentvould need to be incorporated into the
ECDAbS scope. The whitdox perspective of the EGDwould nowchange to bring the bladkox model
properties to thedire

5.4 Interviewfeedbackandconstructiorrefinement

An interview with the ECDA main user (MU) and theinputs and feedbackirom an
independent approach develogD) werereviewed, discussea@ndincorporategaligned
with the ADPs as described in secti@gh?7. The inputs from the Mlnd thelAD at this stage
of the ECDAconstruction provided mueheedednformationto refine the approadurther.

The detailed transcripts and inputs from both sourcegiee@in sectionl1.12 andextracts

aresummarised imable23 below.

Table 23; ECDA interview feedback

Principle A: Explicit concept of the enterprise

MU: The ECDC is a living organisation consisting of staff, childegr parents. This meatistthere is
always change and that it is a dynamic organisatimogervorsts desciption ofenterprisess organised
complexitiesi i.e.. fithey are highly complex, as well as highly organisets accepted by the MU. The MU
states thatrmECDC is a very complex busineasdbecause peopkre involvedit camotbetoo
mechanisticTherearedifferences irpeoplé principles or evetheir definition ofquality oroutputs
depending orthe task at handind this makethe ECDCvery complex

IAD: The conceptualiationof the ECDGis clear angthe IAD understangthe perception othe enterprise
andthatit aligns with Hoogervorés point of view The IAD suggestthatthe enterprisebe strengtheadfrom
amorphogenic perspectivand approactsuch as Holacracy.he conceptualisation of the enterprise has an
influence on how an approach author demaraatedesign domaindutthe IAD is struggling to understand
howthis has helped with the demarcatiortted currentdesign domains.

The IAD views an enterprise as an organism in a larger ecosyateamy organism must perform a certain
action in its enviroment to remairsustainablén that environment, even if this action is to be a parasite. If
function that the organisnegorms is not necessary in the environmenif tiere is another organism that
performs this function better more efficienly, then it will not survive (this is whgtartupsfail). Thusan
ECDC performs a function in the social justice space so that large enterprises/individuals/government (
have to perform this actipandit gives money in the form of grants or charitiius justifying its position in
the ecosystem.

Design implicationsThe ECDC is perceived associal systemit is alsoperceived as a living organisas
definedin a morphogenic paradig(seesectiond.6.2. The ECDA does not aim to be prescriptive, but inputs
from therespondents suggest other toolspproaches to strengthen the enterpriseragrphogenicsystem
The ECDA does not demarcatew domainsbut rather reuses the consistent set of main domains presents




by De Vries (2017)

Principle B: Explicit phenomenon

MU: No responses recorded for this principle.

IAD: The IAD feltthe ECDA washovering between creatirfd) anECDC design toohnd(2) anenterprise
design toodemonstrated at an ECDBased on thexplicit phenomenosodescribé, the ECDA is hot
limited to ECDG, asmost nonprofits and small businesses struggle with these prolftemarious reasons.
The IAD suggestd changingthetitle to AANn enterprise capacity development approdemonstrated at an
early childhood development ceriirandto use thigo find theliterature that indicates common themes of
problems.

Design mplications:First, an explicit phenomenoim ECD is validated byAtmore et al. (2012)wvho state
that various challenges existthe early childhood sector, amowhich are ICbeingidentified as a classf-
problemg(referto section4.5). Second, the title of this dissertation was charfgdwing thelAD6 s
suggestiongiven that theeCDA is an enterprise design approgithfiAn approach to develognterprise
capacityat an early childhood development ceatre

Principle C: Explicit paradigm of value creation

MU: The ECDA will impact children, parentsind the community. e effective staff wilkresult inmore

time beng spent on carinfpr childrenand theirdevelopmentwhile parents will see how mudittentionis
given to their bildren which will bevisible inhow theydevelop over timeThe ECDCwill establish a
reputationfor deliveringquality servicesand so willhawe a positive effect on the communiydon broader
society which will knowthatthere is a quality centre where children are cared for and looked after
When developinghe ECDA, factors need to be considered to ensluagvalue creation is realised. The MU
suggestdthatthe factors to be considered inclddew many stafihe ECDChas, the sizesof classesand the
environmental contexif thecommunity it serves~or example sthe ECDC located in a low income area, 0
in a very wealthy communyjitwith access to resourcganother aspect is hotheimplementation will be
approachedvhile normalwork still needs to be donAnother qiestionis aboutwhenthe ECDA will be
implementedafteror duringschooP Will it use one clasand stagger thenplemenatior? Or do you upset
everyone or the wholechooP These arg¢he main factors to consider

IAD: The IAD6 anderstandings that theECDA aimsto provide something to the peojitean ECDC to help
them get clarity on what they need to do in order to add IC into their enterprise, by guiding theyh theo
process of gathering functional requirements and turning them into constructional designs that they car
implement

According to the IADthefactor to consider when implementitige ECDA is how to deakffectivelywith
complexity: ifoneexpecs the ECDCO administrators to go through the process on their own without
guidance from a consultant or someone in a similar role, the proeeds to batelligible to someone who
has not studied the field of EE. This can be donproviding auser guideor training or similarsupport,
depending on the complexity depthof the process

Design mplications:Define the type of ECDC in terms of size, complexdryd markettypical blackbox
model), followed by an implementation approdchorder to dealvith complexity, a user guide or training
needs to be incorporatetihe training aspect will be addressed through a demonst(disoussed ilChapter
6). The development of a training manual can be explored for further developuiesbutside of the scope
of this study.

Design action: Paradigm of value creation needs todassessed for every new instance of implementatiol
eg.,if the instance of implementation change from an E@b&h affluent environmend one inaresource
constrainecenvironmentThe ECDA, through a heuristic, enables ECD directonsansition effectively from
functional requirements to constructionalsin in order to develop IC.

Principle D: Explicit means (ways) oflemarcating and representing design scope

MU: The admin of the school, meaniitgdaily tasks and legal (regulatory) things that need to be slte
asattendance registers, medicine filaadthe management of the school behind the scanast form part of
the scopeThe MU confirmedhatthe organisational domain as describeddntion4.6.3is adequate and
complete.

When considering and discussithg areas of concenr performance aregsutlined n sectiord.5), theMU
mentionsBloomds to becomprehensivenore completeand broaderThe MUnotes that theorms and

values of the ECDGmployee involvement, teamwgindthecleanliness of the ECDg&houldreceive more
attention Knowledge sharing, as well as the processes that needatta sgecific standard and quality

also a critical area of concerm general, more focus must be placed on workiitlg and managinghe
employees tonakethe centre more manageable.

The MUwishes to add emotional health under the product classification and management effectivenesy
specific areas of concerBeyondthis, Bloonts areas of concern are deemed appropriate to methsure
quality of ECDCs.

IAD: Clarity is requiredaboutwhether an approadh developedor a generic enterprise or for an ECDC. If it
is specifically foranECDC, then th@rganistion design domain doest need to be part of the approaah,
the DEMO construction model for multiple ECB®iill end upbeingan (at least nea) identical modelThe
implementation of the orgasgition design domain will diffeaccording to thavailable technologythe scale




of the operatiopetc.If the latter is engaged effort might bebetter spent creating a good piece of ECDC
software and implementing that to help ECDCs with IC.

On the other hand, if an approdgoh multiple different types of enterprises in this ecosystedeveloped,
onedefinitely needto dartwith the environment for functional requiremeraad use that to determine the
functional and constructional neddghe enterprise for the other design domadiihe latter holds true, the
IAD agresthat the design domaimatlinedin sectiord.7.4provide acomprehensive approach.

Design mplications:The ECDA aims to be generic enough to be applied to various enterfmiséiple
instance}, butwill only betestedatasingleECDCinstancen this study If the business contexhange
(e.g, additional services, such as batpre trainingare now offered to parents at the ECD@w DEMO
aspect models need to be createdt] therefagthe aim is not to create a comprehensive set of aspect mod
that will cover al ECDC instancedt is confirmed thaBloom& areas of concern, barring the addition of
emotional health and management practicdésrm theareas of concerrand act as valation during the
design cycle.

Design actionThe ECDA adoptghedesignh domaindescribed in sectiob.2 aswaysto represenan
ECDGSs constructional design (activity A ¢fie ECDAG heuristic).

Principle E: Well-demarcated and welldefended design scope and using scope

MU: The ECDA must focus on thimsideof the ECDC because perceptisof the ECDC can only be
changed by focusing on insidlee-boundary elementsvhere onereats a culture and a work ethithe MU
suggestshat itsscopeshouldbe the managemeat organisatiorside of managing staff, regulations and
processesandprotocols.The MU recommendthatthe ECDA be targeted attakeholdersuch aghe
managers, owneyrsr even princigls of ECDCs.

IAD: The IAD validates that it is more apparent what is desigmegever aclarification d thescopeis still
required If the scope i®nly for ECDCsthen the design scopan besmaller e.g, theuserwould not need to
gather the requirements every titheystart a new ECDQyut make the set of standard requirements part o
theapproach. But itheintertion isto use this in different environmenthe boundariethat aredescribedas
part ofthis principleare well placed.

Design mplications:The ECDA used thgeneric systemsegtelopment proce$&SDP) to facilitate
constructional design of the provisioning systeeferto Figure27).

Principle F: Representations of design scope

MU: The MU states that no particular notation standard or modelling language is used in the ECDC, ani
it seems very technical for thesivironment. The MU nosghat there is éack of notationstandardand
modellingin ECDCs regulationsareprovided by the Department of Social Development (DSD), but it take
years for a school to put th@rocesseandprocedures in place. There itaak ofthese disciplines in

ECDCs andthe MUwould like to use more engineeringpired tools and practices in this environment.
IAD: The IAD notes that notationgreusedmerelyto convey the feasibility of the design processdthat
more detaiimight be requiredlepending on who will develop the actual solutidie notation should actually,
be understandable/useable to the person who has to implement it.

Design mplications:lt is noted thatat the time of obtaining feedback from bétle MU andthelAD, certain
assumptions were madboutdesign domain representatioiifie ECDA, owing to its naturedoes not aim to
be prescriptive in ansespectandthereforegapsare leftfor further explorationThe use of DEMO aspect
models for the organisati, floor plan layouts for infrastructyr@nd CVs for human skillandknow-how
wereadopted for this study.

Principle G: Approach form and function

MU: Each of the fiveeCDA stepsis discussed, antthe MU suggestthe use of a user manual as well as
training to guide the user throughout the appro@ble.training must be practical, needs to have ample
examplesandshould bdilled with case studiem order to convey the messagea simpler manner for staff
to rdateto and understandin example couldbe acase studypf how youwould handle the principles and
apply it to the test casspensuring everything in the ECDC aligwih being practical.

IAD: The IAD suggests the use of examples to understand ekagtlyhese steps wille executedas shown
in Figure28. In theorythe ECDA stepsnake sense, but it is difficult to maktemtangible without seeingna
example.

The IAD require furtherclarificationabouthow the usewould go through the design press between design
domainsThe IAD highlight astrong dependenay knowing the construction of one domain before really
being able to design the next. Design is always iterative, but there needs to be a logical flow, otherwise
aresimultaneouslyollecting requirements for a lot of domains and trying to design them.

Design mplications:The ECDAS function is described in sectiérl, and its form (i.e.a heuristic) is
presented in sectidn2.

Principle H: Justificatory knowledge

MU: The MU states that theECDA aimsto createandor improvequality in an ECDCresulting in better
caraiving for children.The MU alsomentions that most ECDdirectors, ownersor principals come from an
educational background bave dgoundation phase education degree, with no background in running or
managing a business (processes and prototiolls ECDA were toact agheguideline from the beginning
it would make it a lot easier to start and manage ECDCs froruiiset.




The MU believesthatthe ECDA couldwork if it wereimplemented effectivelybecauseall theemployees
would know whatwas expected from themahile the managewould know what to look forand everyone
would be on the same pagéhe MU stronglybelieves thatthe ECDA will support a culture of quality in the
ECDC.

IAD: No responses recorded.

Design implicationsAs indicatedn Figure26, the ECDA is a theonjingrainedartefactthat isguided by
approach design principles (discussed in seeti@n andinformed by Hoogervoré approach (presented in
sectiond.6.2 andby existing IC development approachearfimarised ifrigurel6).

Principle I: Approach mutability

MU: The MU mentions that the structure of 8 DA won& changebutthatthe context in which it is
implemented might be differentfor examplejf the ECD® eperatiors wereaffected andit could notfulfil
its duty towards childrenr the communityi.e., it werenolongeran ECDC). COVIB19was usedsan
examplethe quality and servisaleliveredhistorically on the premiseshanged dramaticallyp more virtual
or distance learningrhe ECDC camoat offer servicethat arealignedwith the normabperating modelwhich
couldnecessitata newECDA design cycle

IAD: The IAD expressed the points previously that the apprdaCbA4) is not focused on a sector, lsit
demonstrated in an ECDCTherefoe, having the sector aautabledoesiit really make sensén essence, a
different sectomears different requirements, but the process @ahange.

Design implicationsThe ECDA focuses on developing i@ an ECDG and makes use dfieliterature from
within the ECD sector. Application to a different se@penterprisavould necessitate solicitg new
reguirementshat wereapplicable to that sector or entdaspr

Principle J: Principles of implementation

MU: Advice will be requiredor the practical application of tHeCDA. It will be important to creatand
developthisin ways that includall staff, because the ECDdbesnot have a big hierarchy

The tools needed to implement tBEDA will be atraining course and &acilitator who knows an ECDC,
andeitherhasworked in an ECDC or has experience in the induEimyphasis is placed on seone coming
from the industrywho isfamiliar with situations that can changeexpectedlyA usermanualwill be
requiredfor reference, enabling people to go béxkt when neededuring the implementation process.
It will be important to incorporate feedback loops dutimgimplementation, in order tgo back to the
drawing board and assemsy challengethat areexperienced. The aim has to be to becamee time
effective(efficient in implementation)

IAD: The pactitioner should provide guidanor how to move between design domadmhe form of user
manuals and examples.

Design implicationsThe demonstration discusseddhapter6 addresesthe need for a user manual.

5.5 Validating ECDASs comprehensiveness

The SLRpresented bype Boer and Dé&/ries (2019)indicated that numerou€ development
approachegxist, each focusing on differeperformance areas and functiansa disparate
way, as noted irsection4.3. We include these learnings and contributiomghe ECDA.
Table24 depictsa different representation tife ECDAGs heuristic, indicétg howthe ECDA

incorporats existing IC development approaches. The construction design cycle (activity A)

adopts anteraive process of suggesting the-joesign of constructs. This step encapsulates

various elements othe IC approaches, demonstratinije ECDAG comprehensiveness.
During the ECDAG further development and refinemetite existing IC literaturewill be
usetlll to shapehe ECDA further.

Table 24: ECDAG heuristic, synthesisng existing IC approaches

ICDA EE main design IC in ECD* Other IC approaches*
domains A B C D E F

Activity A Execute construction design cycles $etected design domains




EE main design IC in ECD* Other IC approaches*
domains A B C D E F

x
x
x

Environment X X

Enterprise X
boundary
Organisation sub X X X X
system(Operations)
Organisation sub X X
system(Financial
support)
Organisation sub- X X
system(Skills
support)
Organisation sub- X X
system(Human
support)
Organisation sub- X
system
(Maintenance)
ICT sub-system X X
Human skills and X X X X
know-how sub-
system
Infrastructure sub- X X
system

(*A=Bloom (1991) B=Bergin-Seers and Breen (200Z}=Nupponen (2006)D=Imbaruddin
(2003) E=Grindle and Hilderbrand (1995F=Scheepers (201p)

We also validate the comprehensivenesgshefECDA as an enterprise design approach,
indicating thatthe ECDA addresses the elevapproach design principleom De Vries
(2016) Section7.3 presents the validation tdie ECDA against the ADPs.

5.6  Chapter summary

Chapter5 presented the construction thie ECDA in accordance wit the approach design
principles (De Vries, 2016) The first part preseatl the introductory knowledge ahe
ECDA (function), followed bythe ECDASs construction in further detafform), therein
addrestng RQ5, RQ6 and RQ9as shown in the dark grey row Table25.
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In response tRQJ, themorphogenienterprisanodelin a social systernontextwas used to
conceptualise thenterpriseand used ashe premise for the construction of tHeCDA.
EECM was usedduring the construction of th&CDA in order to satisfy four main
objectives (1) act as alescriptive model tintegratethe EE andIC literatureto address the
classof-problem, (2) incorporata broader saif domain knowledge, (3) enable tBEDAS s
main user to develolfC to improvethe quality ofthe enterpriseand (4)adoptthe ECDA as
an enterprise design todlthe generic system development processused aghe basis to
inform and commuicatethe ECDAS scope, mostly focused on tleenstructional design

facet of the system development process.

In response t&RQ5 the ECDA adopts a heuristi@sindicated inFigure 28, using multiple
enterprise f unc tthe mainsinpyt tolperforin 2oérf nmain actviies via
multiple cycles.The ECDA consiss of five activities and thesalign with the descriptie
guidance provided by EECKInd byHoogervorsis enterprise engineering fundamentaisl
practices, together with IC determinaatsd solutions. Theactivitiesconsist of(A) execute
construction design cycles for selected design domains, (B) identify performance areas, (C)




identify constructional requirements and specificati@mg] (D) extract design principles to

guide further design.

Interview feedback from both the MU atite IAD suggestedhe use of training manuals,
user manualsaand or case stigsto demonstrate how tHeCDA must be implementednd

in response tRQ{G will use a demonstration in a re#e setting to fulfil these requirements.

The development of thnew approach, calletie ECDA, is influenced by the descriptive
guidance of the EECM developed D Vries et al. (2017gand bythe eleven ADPs defined
by De Vries (2016)and expanded on byan der Meulen et al. (2017The ADPs provide
prescriptive guidance to approach developers in the developheetv enterprise design
approacheslhe IAD interview feedback was further used to refine and improvE@i2Ad s

construction, thereby addressiR@9in improving thealignmentwith the ADPs

Next, Chapter 6 demonstrags the se of the ECDA at an ECDC, addressing the final

construction principleexpository instantiation




Chapter 6: Demonstration of ECDA

Chapter6 providesa demonstration of hothe ECDA is applied in a reakorld setting by:

(1) applyingthe ECDA in an ECDC, and (2) discusginhow the ECDA heuristic informs
and guides enterprise capacity developm&he content of this chapter is based on our
work, published asSpringer Lecture NotegDe Boer & De Vries, 2021)Chapter6 is
subdividedinto the following sections (as indicated kigure 34). Section6.1 presents the
first ECDA heuristic iterationmoving through activies A, B, C, and Dfor the preselected
functionas partof the demonstratiorSection6.2 discusseshe construction design cyclef

the ICT design domairfpart of activity A) in order to improvethe performance area
identifiedin activity B. The construction design cycle wiliform the future design construct
for the ECDC.Section6.3 discusss the ECDA demonstrationand its limitations, while

section6.4 summarisethe ECDA demonstration
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Figure 34: Graphical illustration of the ECDA heuristic as discussed irChapter 5




Ideally, holistic design requireshe identification of multiple functionsand multiple
performance areas that need to be identified for the entire enterprise and all its design
domains and feets(Hoogervorst, 2018b)in addition, design principles need to guide the
design of the entire enterprigeloogervorst, 2018b)The ECDAG heuristic supports a
holistic approachbut, for the purpose of this study, we only focus on a single funatiaig
caregiving to demonstrate a singieeration of ECDAG heuristic.Further to this, only the
organisationand ICT design domamare focused on as part of the ECDA heurisfihie

infrastructure and human skills and knbwaw domainsareexcluded.
6.1  First ECDA heuristiciteration

The ECDA heuristic may start withither activity A or activity B as this is not meant to

indicate a sequence of activities. This demonstration thereéginswith activity B.
B: Identify performance areas (areas of concern)

One performance area alignedth the child caregiving functions selectedi namely

quality of caregivingThis particular performancareais importan, asit relates directly to

the primary research question noted in sectibf3.1 Section 4.4 discussedvarious

approaches anctiteria to measure the quality of an ECEHDd as summarisesh Table 19,

the Program Administration Scal@rend, 2010)and components of the ECDC system

(Bloom, 1991)arechosen todeterminethegu al i ty i mpr ov éefieedand i mp a c |
Gafterd Various other frameworkare identified in the SLR that could be used to measure

quality, and the two chosen frameworks do not explicitly exclude or discard these

frameworks.

It is noted that only through the redesign of the ECDC design domains will actinma
performance area be realisé@T is poorly representednd does not supportthe ECDC
organisation well enough, asnfirmed in the survey compiled and discusseskeiction3.2
Further,in an ideal settingthe holistic design of allof the ECDC functionsas well as
multiple performance areashould be taken through the ECDA heuristiout they are

excluded fothe purposes of this demonstratiowing to practicalandtime limitations

Performance areas from tladovementioned approaches were adapted to focus purely on
those elements wheeICT redesignwould have a direct impacand are summarised in
Table26.

Table 26: ECDC performance areas impactedy ICT redesign

Element Sub-element (performance areampacted by ICT)

Improve facilities management
Reduce riskelated incidents

Centreoperations




Element Sub-element (performance areampacted by ICT)

Improve internal communications

Enhancescreening and identification of special needs

Child assessments - :
Improveassessment in support of learning

Programmeplanning and evaluation Improveprogrammeevaluation

Improve family communications

Family partnerships Enhancedmily support and involvement

Improve eternal communications
Increase ommunity outreach

Marketing and public relations

Adoption of echnology resources

Technology Increase sageof technology

Improve nternal efficiency
Organisation Enhanceeputation of ECDC
Increase wfessional orientation

Improve ®cial competence
Children Improve @gnitive competence
Improve overall health

Increase atisfaction with ECDC

Parents - -
Improve gerception of support given

A: Execute construction design cycles for selected design domains

The organisation domaiis the starting point for this stage of the ECEahd aligned with
the aspect modethe CM will be included as part of this demonstratibis also envisaged
that the ICT domain will be included as part of the demonstra®pperations am@irrently
not wellsupportedby ICT. For the purposes of this demonstration, the infrastrietand

human skillandknow-how domainareexcluded andarenot dealt with in further detail.
Organisation domain

A typical ECDC organisation domain the context of being a provisioning system (reger
section5.2) will be required to support various functions as required from the external
environment. These functions could include, argnot limited tq the administration and
enrolment of new parents and children, financial administrafimmdraising and social
connects or community outregdie name a fewAs notedearlier,a single functionchild
caregiving was selected faihe purposes of this deomstration, andt is unpacked in further

detail in subsequent sections.

The CM of the organisation is a model of its constructitimat is of thetransaatr roles (the
elemeits) and the coordination structures (the influencing relationships) betweenas
discussed irsection5.2 and refered to in Figure 30. The cooperation model demonstrates
the essence of the ECDC operationthat it represents the receiving of a chittig start of

the process), followed by caregiving and nurturing up to the moment when the child is
collectedby a parentVarious transaction kinds take place during the normal course of the

day, including the admistration of medication.




The child caregivingunctionis complex ard it is important to understand and define the
essence of the organisationtlas provisioning system. The Cid constructedn the basis of
the chrondogical flow of the ECDC proceseepresented in a typical dag-day scenario

The descriptioaof each of the transaction kinds gresentedn Table27.

Table 27: ECDC organisation transaction description

TKO1: Child reception

Upon arrival at the ECD(arents are met by the ECDC administrative personnel and complete an ini
screening questionnaijrasrequiredby the DOH. The questionnaire is completeanuallyand placed on
file for each child by class as well as date. The appropriate carégnatified to receive the child arid
escort the child to class.

TKO2: Childcaring

Childcaring consists of various stitansactions to be performed throughout the, ddigned with an
overall programmeschema and outline. The childcaring function has a mixture of administeative
educational transactickinds outlined in TKO3 to TK11. Th@bovementioned sultransactiorkinds are
all recorded manually on @aily progress repor{referto section11.13, and a photo is taken and sent 1
parents via WhatsApp on a daily basi$is is an extremely timeonsumingtask, and des lead to
instances whethe photo is not cleaor is notdelivered or a child isleft outowingto human error.

TKO03: Feeding

Feeding facts need to be meticulously noted for each and every child, ranging from solids tofbottl
babies)including the volume anthetime whenit was consumediepenéhg on the age of the child. Thig
is recorded manually on the daily progress report by the caregiver, which is attachedrtmt of the
classroom.

TKO4: Providing fluids

Fluid intake and volumes are recorded on the daily progress report for older chitiéreby ensurintghat
accurate recoshrekeptand thathydration levels are maintainetidmonitored.

TKO5: Nappy changing
The number of diapers or napp provides an iication of the chil& healthandwell-being and this is
recorded in terms of the type of nappy as well as time of occurrence.

TKO6: Bathroom assisting
Older childrenwho are able to use bathroom faciliti@serecorded and monitored in a similaay aswith
nappes, ands similarly recorded manually on the daily progress report.

TKO7: Nap attending

Nap routines are monitored closely based on the age of the child, and generally happen after the
educationaprogrammeor toddlers while babies will follow either a twdnourly orafour-hourly pattern
dependeding on their age. The nap time and duration will be recorded on the daily reports, and agai
provide a holistic picture to parents of how the day progressed and @ttieatveralwell-being of their
child.

TKO08: Temperature measurement

Each childs temperature is taken throughout the day and the reading recorded on the daily progress
The transfer from the thermometer to the daily progress report is mandadt timesdads to errors or
incorrect readingbeingwritten down.

TKO09: Structured skill -development

Apart from following a weekly educationpfogrammecontinuous child assessments are done in order
compile an enaf-term report. The assessment data is kept manually, and report compilation is done
electronically using MS Word / Excel templafesferto section11.14.

TK10: Medication administering

Medication administering follows a very controlled and governed progasants email or send a
WhatsApp message to inform the ECDGlaf medication requirements. The request is captured in a
medicine book, which is signed by both the paegmthe ECDCdirector. No medicinés administered
without written consent from the parents. Aligrnveith the ECDC policy and rulesertain medicine i

not be administereeven with parentsconsent or instructian

TK11: Go-home preparation

Before a child is collectedhe or shes cleanedtheir clothesarechanged if requirgdandafinal round of
bathroom dutiess taken care of. A photo of the daily rep@rtaken and sent to both parents using the
schoofs WhatsAppaccount It is noted that only one mobile device is used, and this device is then




circulatedamongall the classes for sending daily reports to parents

TK12: Child collection
The ECDC neesito ensure that the approved and recognised child collector collects the child. This wi

happen in the event that neither of the pariritsa position to collect their child. The necessary details
the child collector are received and stored on file, sutheksnameandsurnameanda copy of the
identity document. In emergers, special arrangements need to be made with the ECDC iattatior to
ensureghatprotocols are followed. This is a manaaldvery time-consuming process, agiventhe
importance of thisgovernance might require stronger controls and or even make use of technology fc

streamlined process.
In accordancevith the guidance provided igection5.2 on how the organisation domain

may be representednd adopting the legend foiGSD Figure31), the ECDC coordination

structure diagrars constructed ashownin Figure35.
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Figure 35. The ECDCG cooperation mode] represented by thecoordination structure
diagram

As shown inTable 28, the TPTandinstancef transaction kindsre includedto provide
clarity about thevariablesthat areassociated with &h transactiokind. As an example, for
TKO1 (child reception) it cdd be assumed thamultiple childrenwith uniquely assigned

valuescould be receivedn multiple dates




Table 28: Instances of the ECDC product kind

Tlrjansactlon transaction kind :JEr)oduct product kind someinstancesof the product kind :egecutor executor role
[child with value =Pieter] on [datewith value=1 May

TKO1 child reception | PKO1 [child] on [date€] isreceived 2021] isreceived {timeisadefault attributefor event ARD1 child receiver
types}

TKO2 child caring PKO2 child caringfor [date] isdone | child caringfor [datewith value=1 May 2021] isdone ARD2 child carer

the feedingwith value =breakfast for [child with value=
the feedingfor [child] on [time] Pieter] on [timewith value=1 May 2021 8:00] isdone;

TKO3 feedi PKO3 ARO3 hild feed
'ng isdone thefeedingwith value=lunch for [child with value= chiidteeder
Pieter] on [timewith value=1 May 2021 13:00] isdone
TKO4 providingfluids | PKO4 thef!wdfor [child] on [time]is thef!wdw.lthvalue:mkaor [ch|IdW|th value_:Reter] ARD4 chﬂdflwd-
provided on [timewith value=1 May 2021 9:00] isprovided provider
] [child] on [time] isnappy- [child with value =Pieter] on [timewith value=1 May child nappy
TKO5 h PKO5 ARO5
neppy changing changed 2021 9:30] isnappy-changed changer
TKO6 bat'hrf)om PKOG [ch.|ld] on [time] isbathroom- [chlIdW|thyaIue:Tst10I0] qn [timewith value=1 May ARDG chlild bathroom
asssting asssted 2021 9:30] isbathroom-assisted assstant
. . [child with value =Pieter] on [datewith value=1 May .
TKO7 nap attending | PKO7 E;T"dég; [date] isnap- 2021] isnap-attended; [child with value=Pieter] on [date ARD7 ;?t"dgapt
en with value=2 May 2021] isnap-attended endan
t a thet aturef hild the temperaturewith value=37 for [child with value= child
KO8 emperalure by g thetemperatureforfehild]on | o o, timewith value =1 May 2021 9:30] i ARD8  |temperature
measuring [time] ismeasured
measured measurer
. . . ) the skill of [child with value=Alida] on [datewith value= s
K09 structured skill- oy g theskill of [childjon[datelis )\ 5021) isdeveloped {timeisadefault atributefor | ARog  Ciid skl
development developed developer
event types}
L - . the medication with value =Panado for [child with value —
TKLO medication gy themedicationforfehildlon | oo Himewith value=1 May 2021 10:30]is ARlg  Mmedication
administering [time] isadministered - administrator
administered
TKI1 go—home_ PK11 [child] on [dat€] isprepared to [chlldw|thvalue:Reter] on [datewith value=1 May ARIL go-home
preparation go 2021] isprepared to go preparer
L2 childcollection PKI2 [child]on [date]iscollected | LCH1dWith value=Pieterjon[datewithvalue=1May oo i collector

2021]iscollected

The ECD® srganisationof child caregivingis well-designed, conforming to all regulatory
and legislative guidelingsand iswell-understood by the ECDirector. The organisation is
deemed adequater delivering quality caregiving services, batnot well supported by the
ICT organisation. It is thereferdecidedthat the organisatiodomainwill not be redesigned

as part of this ECDA iteration.
ICT domain

Technology is an important aspect for carrying out the material production activities of
transactiorkinds asdiscussedn section4.6.2 The ICT domainthereforeis concerned with

the design of the overall enterprise IT system that providigsmation services to the
enterprise organisation. IT is used to supploetoperationaltransactionf the enterprise
Typically, information, communicatigrand technology (ICTis constructed fronhardware

and software elements,while in the ECD literaturethe technology environmenis best
describedas, but not limited to payroll, accountingand fiscal management systerihe

ICT domain is currently undeepresentedn the ECDC and it does not support the
organistion domain this hasa negativeeffect on he quality of caregivingas described
earlier. The caregiving functioris not adequately supported from either an informatioa

technology perspectiyeandit is evident that the current design leans towards a manual




process in various instancddanual processes aponeto human erroor mistakes that
have a detrimental effect on the quality tife services deliveredand impact the

professionalisnandreputation of the ECDC

Given the essential design of the child caregiving functtas,thereforeconcluded thathe

following functionsandfeaturesare needed from ICT:

i Fact maintenancé i.e. creating, reading, updatingnd deleting facts associated with
child reception, feeding, providing fluids, nappy changing, bathroom assisting, nap
attending, temperature measuring, structured -dkWlelopment, and goeome
preparation.

1 Rolebased access to functions and datae., not all users should have full access to

creaing/readng/updaing/deleing all facts.

1 Workflow approvalsand record-keepingfor medication administratn protocols and
approvalsThere is wo-way originationi e.g, originatedby the school and dvy parents
in the case of medication or child collector changes. Communication and workflow
triggers should take place viaan app or other systenand notifications via email
generated promptsThe workflow processneedsto conduct roctause analys and
problemsolving. Workflowinitiated protocolsieedto ensure adequate respaigedthe
closure of any event or incident within strict ttaround time standards.

1 Onttime reportingto the director, highlighting problenise.g, push notifications where
needed Push notificationsare neededo device and viathe channel of choice when a
deviationfrom the standard is noted or observed (eatemperature above 3&grees
Celsius).A resporseneeds to happena a deviceaboutdecisions anfr instructionsard
to trigger appropriate corrective action and measures of control.

9 Daily electronicreporting and communication(proactive)to parentsAsingle platform
needsto be used for reports and communication to pardhtmust be the primary
communication mechanism between the ECDC and parents. Reporting or communication

preferenceseedto be selected by users (especially parents).
1 Incidentmanagement and resolution

1 Recordkeeping Metadata needsto be constructed to ensutbe lowest level of
resolution for data storage purposes. Datadsto be keptin alignment withthe POPI

Act andthelegislation applicable to the ECDC sector.




C: Identify constructional requirements and specifications

Constructional requiremesare typicallydefined for a narrow design scopée., designing

one particular construct, such as a software application. If a constructional requirement is
generic in nature ang applicable to a larger design scope, sucthasentire ICT domain,

the constructional requirement is transformed into a design principle, as indicated in activity
D.

Organisation domain

Since the currendrganistional design fochild caregivingis sufficient, there is no need to
identify construdabnal requirements for the future design of the organisation.

ICT domain

In developing the requirements and specifications for the ICT doraajuestionnaire was
used to solicit inputs and suggestions from the ECD direator theadministrator(see
section11.19. Similary to how agile software requirements are soligitedpondents were
asked to identify fivehigh-priority nonfunctional requirements (NFR}he responsesare

givenin Table29.

Table 29: Agile software requirements (Leffingwell, 2011)

Accessibility X Extensibility Quality
Audit andcontrol Failure management Recovery
Availability Legal and licensing Reliability X
issues
Backup Interoperability Resilience
Capacity:current and Maintainability Resource
forecast constraints
Modifiability X Response time
Certification Open source Robustness
Compatibility X Operability Scalability
compliance
Configuration Patentinfringement Security X
management avoidability
Dependeneon other Performance / response Software, tools,
parties time standards
Documentation Platform compatibility Stability X
Disaster recovery Price Safety
Efficiency xx | Privacy Supportability
Effectiveness Portability Testability X
Escrow Usability X




The identified noffunctional requirements acted #e input andprovided clarityaboutthe

wants and needs when redesigning the ICT doraasummarised iTable30.

Table 30: ICT non-functional and constructional requirements

Non-functional requirements
Must be accessibla single sigron using fingerprintdentification
Must be compatiblgvith the current environment and ecosystem
Should be efficientas caregive@and administratofdime is limited
Must be modifiable to adjust or adapthe ECDC environment
Must be available 100% of the time, accessibleooroff-line.
Must be updated frequentlin the event of being offine, datamustbe uploaded as soon as
connectivity is retored.
1 Must be easily accessildy the primary caregiver, such agth a handheld device Must be
accessible to multiple users in real tilme.g, parents, the directpcaregives.
1 Must be clouebasedand enabl¢he security and privacy of data amformation
1 Must be asy to us€usability) and intuitiveto navigateleading to a good user experience
1 Must be able to create a test environment bdfenegrolledout to parents
It is noted that the human skills and krtbew andinfrastructure domainare not included

for thisinstance othedemonstration of the EDA.

= =4 -8 8 8 9

D: Extract design principles to guide future design

As discussed in sectiob.2, guidelines are given fothe governing principles for (1)he
statementof the principle, (2)the rationale for the principle, (3he implications of the
principle, and (4) key actions/pokk initiatives giving effect tothe principle.For the
purposes of this studthe prescriptors as defined bye Vries (2020prelistedin Table31.

Table 31: ICT designprescriptors

Prescriptor 1: Cloud

1  PrescriptorstatementICT solutiors must becloud-based
1 Prescriptorrationale: The reason fobeingcloud-baseds to have the most recent software
update available for all users

Prescriptor 2: Software as aservice

1 PrescriptorstatementICT software additionshould bealigned to software as a service (SaaS)
9 Prescriptorrationale: SaasS is opted fosince this allows for fast deployment and implementati
across all operational areas
Prescriptor 3: Intuitive navigation
1 Prescriptor statementCT softwaremust bantuitive regardingnavigation and ease of use for all
users
9 Prescriptor rationale Intuitive navigation will lead to faster adopti@mince ease of uskives
adoption rateamongstaff.
Prescriptor 4: One communication platform

1 Prescriptor statemenf single platformshould benitiated betweeithe ECDC andhe parents
1 Prescriptorrationale Since various manual and electronic communication channels and
mechanisms exish single platform/channelustlead to ortime and near redime updates to
parents.
Prescriptor 5: Notification-enabled triggersfor set parameters

1 PrescriptorstatementICT softwareshouldenablenctifications based on predefined user
parameters

1 Prescriptor rationale Escalations viaysh notifications will be the reason for faster decision
making andoetterincident management




The ECDAS first iterationwill typically end with activity Aafter completing activiesB, C,
and D. Activity A in this instancewill endwith a future design of thECDCICT domain
Given thatthe ECDC organisation domain is wethnstructedno further redesign of the
organsation domain is requirednstead,that focus will be placed on the supporting ICT
design domain that is undegpresented and deemed inadequate.

In instances wheit is deemed that the organisation domain is inadequate or refuriteer
redesign, th logical starting point for this secoitdrationwould beto identify performance
areas that are problematic with tt@rentorganisation design (Bdo identify constructional
requirements for an improved organisation domain &4yl toextract design principles to
guidethefuture design of the organisation domain (D) and the impréwede desigrof the
organisation domain. Since the ICT domain has to support the organisation dosegiona
iteration of the heuristievould be neededo design the future ICT domain (or the part that
needs to support the enhanced organisation dopaaifyiefly outlined in theextsection

6.2  Construction of ICT domain

The ECDA is not prescriptiveaboutrepresentatiosimodels to depict the current arture
designs of the ICT domain. Additional expertise would be reguvbdn a systems analyst
needs to select appropriate software to support an existing organisation domain. Although
the selectiorstrategy part falls outsidine ECDAG scopethe reseacher acted as systems
analyst to demonstrate such a selection proddssrnative constructsvould be compared
against the required functions and constructional requirenfegfisr to Table 32). It is

possible thathere areexisting software solutions thebuldbe bought ofthe-shelf.
Software selection

Software selection is an importatécision for companiessa wrong choicecanlead to
financial losses or learning cogfBorado, GynezMoreno, Torreslimepiez & LopezAlba,

2014) Jadhav and Sonarited byDorado et al. (2014have reviewed methods that suggest
criteria and methodologies for software selection, software evaluation techniques and
systems and tools to assist in software decisimaking. Although there aredifferent
strategies to select softwarn@, general the following steps are comryofollowed to deal

the selection problenas described biporado et al. (2014)

Step 1:Define a problenfior whicha software application is required

Step 2:Prepare a list of software candidates

Step 3:Evaluate candidatesvhichoftenleadsto a multicriteria decision problem

Step 4:Testthe softwaré for exampleusing a trial version




According to Dorado et al. (2014)selection methods mainly differ wheevaluating
candidateseither in the form of an opinion survey or by usimgmulti-criteria decision
making (MCDM) method An MCDM consiss$ of various algorithmssuch aghe analytic
hierarchy process (AHP),FuzzyAHP, and weighted scoring based on decision theory
(Dorado et al., 2014)

Taking into accounthe opinions of students and teacheet the Machine Engineering
Division of the Universidad Poétnica deMadrid, a multidisciplinary approadbased on
the use of three different CAIRAE softwarepackageswas used(Daz Lantada, Lafont
Morgado, MunozGuijosa, Echvarri Otero & Muoz Sanz, 2013) is further noted that
studies similar tahe one conducted Hyaz Lantada et al. (2018)ould aid inassessingnd

choosingtheappropride software.

Considering the aim and objectives@iapter6, which is tofocus on thedemorstration of

the ECDA in the ECDC environmenfurther and deeper exploration into a more technical
concept such as MCDM will not be considerddwever,within the constraints of this study

it is feasibleto make use of opinions and inputs from the EGIxActorand fromcaregivers

in selecting themost appropriate softwartd support the ECDC organisation domain.
Aligned with the guidance set out borado et al. (2014)a structured approach was
followed to review andelect the most appropriate software.

Step 1.Define a problem where a software application is required

The first step requires the definition of a problemhich was adequately discussed and
demonstratecas an outcome of the first ECDA heuris{gection6.1). The ICT design
domain was found to be undeapresented in supporg the organisation design domaand
sowarrantsaredesign in order to improule quality of caregiving

Step 2:Prepare a list of software candidates

The second step entaib searchfor and review of available software applications that
closely match the constructional requirements and prescriptors setTalleB0 andTable

31 respectively A more detailed descripticof the shortlisted software applicat®(section
11.19 expands onhe deploymentfeaturesandsupportof each softwarapplication(Table

32). The featuresof both software applicationwill be closely matched and tested for
alignment with the constructional requiremems part of this demonstratiothe software
applications wil be denoted as Software A & &d descriptions and features of each were

extracted from product brochures as well as its websites




Table 32: Shortlisted software applications

Software name Brief description of features and reason for selection

Software Aprovides a comprehensive system with grades, communication tools,
conference signups, report cards, forums, attengdandeelectronic assignments.
This cloud-based school information system is ariratlusive solution for managing
independent schools. The range of products and consulting service®mefke
school internal processes more efficient, increttse quantity and quality of
applicants andonors, improvetheschoob enline presencendstrengthes
valuable relationships between staff and constituérissnoted thaSoftware Adoes
not provide a free version, but only a trial period after whitswill be incurred.

Software B is a fun and easy-use application for child care and early learning
programmeshat are tired of the same old paperwork. It provides a quick and simy
way to document and share childigactivitiesi everything from funny moments to
developnental achievemenisto involve parentsandto improve learning outcomes
for children.

The software was designed based on extensive consultatioreanitithildhood
educators, supervisgrand director®f child care and early learnimgogrammesAs

a result, the app, which is used on tablets by educators in the classrooms, is bott
intuitive to useandcomprehensive in the features that it offers. The software furthg
supports with documentation, recording meals, naps, behaviour, and actiities w
the ability to add photos and videos. For parent engagement, the software allows
reattime parent communications, digital daily reppaisd instant messaginig.
furtherprovides attendance reports, child portfolios, and development assessmel
childrerts developmental progress.

Step 3:Evaluate candidates

The shortlisted software application$gble 33) wereevaluatedoy making use of opinions

as described bpaz Lantada et al. (2013)he structure and format of tlegaluation aliga

with Dorado et al. (2014)n which the goal and th&unctionalrequirements are assigned a
rating of satisfactionbased on inputs received from the ECMICector. Each of the
requirementswas assisgned a sconmanging from(0) (disgppointing) to (10) (extremely
satisfied) as shownn Table 33. It is important tonotethat the softwareedection process
only considered the functional requirements for rating the softwarkthat weredeemed
appropriate forthe purposes of this study. The constructional requiremestiough
important would require more tehnical resources to assist in defining and clarifying key
conceptsvhen comparing both software platforrasdthis wasneitherpractical nor feasible

for thisstudy.




Table 33: Software comparison scale aligned to Daz Lantada et al. (2013)

Goal Functional requirements So;tware application ralt?:ng
Must be able to create, read, updated 2 4
_Select software | yajepfacts
:ré_?u dpepsoirtnof the Should enable workflow approvals 1 2
domain 9 Must have recor@eeping functionality 5 8
redesignto Should_enable ofime reporting and 4 8
support’the esgalatlon tp ECDdirector _
ECDC Daily reportingto and communicatiowith 7 9
organisation parentsshould be enabled
domainbetter Must QO incident management and 4 5
reporting
Total 23 36

Step 4 Testthesoftwarel for exampleby using a trial version

Based on the ratings as part of stefdtware Bwas selectednd usedo conduct arial in
the ECDC environmén The trial was structuredsuch thata predetermined clasand
caregiver and theparents ofall the children irthe selected claswere invitedto participate

in it. The trialis discussed in more detail in thextsection
Trial overview

Software B wassecuredfor this trial andused for a period ofwo weeks.One class was
selected for this trialconsisting of 15 childreand parentsof whom four opted not to
participate.The goalwas to support the ICT design domain rededigrusing appropriate
softwareto support the ECDC organisatibetter The selectedtlass and alihe participating
children were transferred da the softwargwhich, for the duration of the trialvas used as
themain engagement channel between the ECDGlaphrentsin practice this meant that
for the duration of the triaall relevant observations, daily reportjmsndor monitoring were
done using this software in order to assess ihompacted and or improved support to the

organisation domain.

The screen shotbelow provide an indication of the user interfaeed a view of the
functionalitiesthat the software has to offer. As noted Higure 36, the director and the
administrator hd access to mECDC dashboardhat provided key statistics and insights

with easy navigation to drill deeper into any reporumictiorality as required
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Figure 36. Software B dashboard

The software enables the uplaagland registration of a child file in the cloud, and becomes a
central repository for all child activities, datancluding parerg Gontact details and

assessment informatipto name a fewseeFigure37).
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Figure 37: Child details

Attendance capturingnd child collection for both the child atite caregivens made simple
and easyandin realtime allows child reception (TKO1gnd child collection (TK12jo be
recorded and stored electronically. Automatic alerts or updates are sent to, pehestts

seemed very usefillespecially whesomeone else brougbt collectedhe child.
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Figure 38 Attendance capturing

With the click of a button an automated report for the entire class is generatedrtbat
stored and archived accordinghoted inFigure39.

Midstream Ridge Baby House: Class 1

Attendance
May 22, 2021 | = | May 26, 2021 I = - - ﬂ
Highlight: Unscheduled hours Absences Room transitions Staff
(o] Total Mon (May 24) Tue (May 25) Wed (May 26)
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1
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Figure 39: Attendance report

Detailed capturing of the childcaritgansaction (TK02) is enabled usiSgftware B extracts
from which are displayed ifrigure 40 and Figure41. Throughout the chil@ day activities
and events arescorded directly on Software B, which inclsdbutis not limited to) feeding
(TKO3), fluids (TKO4), nappy changing (TKO5pr bathroom assisting (TKO06)and




temperature measag (TK08). Althoughthe software allows for and enables nap attending
(TKO7), dructured skitdevelopment (TK09)and medication administering (TK10}jhese

were excludedrom this trial.

Food report
Class 1

Week of Jun. 7, 2021

Legend

0 Breaktast

L Lunch

AS: Aftemoon Snack
D: Dinner

ES: Evening Snack
F: Fluids

Figure 40: Food report




Toilet report
Class 1

Week of Jun. 7, 2021

1516 D-wW! 15:02 D-W? 1446 D-W3 1520 D-w4
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1516 D-WB2 1502 D-WB26 1446 D-W27 15220 D-w28
15:16 D-WB2 1502 D-w0 13:55 D-w3!
13:57 D-W% 1520 D-wW3

Figure 41: Toilet report

Software B proved during this trial that it has the capab#gitiequatelyto support the
organisation domain to deliver on tbaregiving functiorrequirementsThe software enables
the transition from gredominantlymanual process to one that is techggienabled and
automatedlt is furthervalidatedthat Software Boould assist in eliminatindiuman errcs or
mistakesthat hawe a direct impact on the quality afe services delivered, improvinthe

E C D Cpbogessionalisnandreputation.
6.3 Discussiomf demonstrationandlimitations

One ECDA heuristiciteration was demonstrated in order to demonstrate husvECDA

could be used tdevelop enterprise capacitis indicated inFigure 28, ECDAG heuristic
requires the main user to select a functionttesmain input to perform the four main
activitiesas part of the heuristidhe functionchild caregivingwas selected to demonstrate
the heuristic, since its management and administration is currently inadégeaigse of
inefficient ICT support in providing timeous feedback to management when new production




facts come into existence. Inadequate managehesta detrimental effect on one of the
performance areas i.e., the quality of the caregiving.Table 34 shows asummary ofthe

ECDAG heuristic on the lefhand sideand its application at a reatorld ECDC on the

right-hand sidggrey shaded parts).

Table 34: Scope of demonstrating ECDA&s heuristic

ECDAG heuristict
holistic scope

ECDAG application at ECDC

Functions (f f-é f,) as
input.

Single function (f): child caregiving

B. Identify performance
areas (areas of
concern).

Single performance area of concegnality of caregiving.

A. Execute construction
design cycles for

selected design domaing
T _current design.

See below.

Organistion domain:
What is thecurrent
designof the
organigtion domain?
Is it effective in terms
of performance areds

The current desigrfor the functionchild caregiving using thecooperation
model(CM) to represent theurrentdesign(seeFigure35). We believe that the
essencef the current operations is effective in termshaefquality of
caregiving The problem is that operations aie wellsupported byCT.

ICT domain: What is
thecurrent desigrof
the ICT domain? Is it
effective in terms of
performance aredsls
it effective in
supporting the
organigtion domain? If
not, whatfunctionsare
needed from the ICT
domain?

The ICT doman is currently underepresenteth the ECDC. It does naupport
theorganistion domainand has a detrimental effect on theality of
caregiving Given the essential design of the child caregiving function, depic|
in Figure35, the following functions are needed from ICT:

I Fact maintenancé i.e., creating, reading, updatingnd deleting facts
associated with child reception, feeding, providing fluids, nappy changin
bathroom assisting, nap attending, temperature measuring, structured s
development, and gloome preparation.

Workflow approvalsindrecord keepindor medi@ation-administrating
protocols and approvals

On-time reportingto the director, highlighting problenise.g, push
notifications where needed.

Daily electronicreportingandcommunication (proactived parents.
Incidentmanagement and resolution

f
1

1
1

Infrastructure domain: What is tleeirrent desigrof the infrastructure domain? Is it effective in terms of
performance aredxsls it effective in supporting therganigition domain? If not, whdtnctionsare needed
for the infrastructure domairixcluded from demonstration.

Human skillsandknow-how domain: What are ttmirrenthuman skillsasndknow-how? Is it effective in
terms ofperformance areasls it effective in supporting th@ganistion domain? If not, what changes are
neededExcluded from demonstration.

Other facets: What are tloarrentfacets? Are they effective in termspdrformance aredslIf not, what
changes are needeHRcluded from demonstration.

C. Identify See below.

constructional

requirements and

specifications.

Organisition domain: Since the currerdrganistional design fochild caregivingis sufficient, there is
Whatconstructional no need to identify constructional requirements forftihere design of the

requirementshould be
addressed by theture
designof the
organistion domain?

organisation.

ICT domain: What
constructional
requirementshould be

Constructional requirements for an ICT solution specify that the sol{stéen
Table30):

I Must be able t@reate, read, updatend delet facts




ECDAG heuristict
holistic scope

ECDAG& application at ECDC

addressed by tHeture
designof the ICT
domain?

Should enable erkflow approvals

Must have ecordkeepingfunctionality

Should enable atime reporting and escalationttte ECDC director
Daily reportingto and communicatiowith parentsshould be enabled
Must do incident management and reporting

=) =) =) =) =)

Infrastructure domain: Whabnstructional requirementhould be addressed by tis¢ure designof the
infrastructure domainExcluded from demonstration.

Human skillsandknow-how domain: The concept obnstructional requiremenis NOT applicable to
human skillandknow-how. Excluded from demonstration.

Other facets: The concept@dnstuctional requirementss NOT applicable to other facetxcluded from

demonstration.

D. Extract design
principles to guide
future design.

From theconstructional requirements that were identified for the ICT solutior
(Activity C), the following aregeneric for the ICT domairefer tothe design
prescriptors infable31):

I Must be clouebased and not adine premises

I Must align with Saa@s an ICT oféring

I Must support intuitive navigation

1 Must be the only communication platform in the ECDC

9 Should enable push notifications for escalations and incidents

A. Execute construction
design cycles for

selected design domaing
1 future design.

See below.

Organistion domain:
Whatfuture desigrof
theorganistion
domain will addresthe
identified
constructional
reguirements

Future design will be the same as the current désign the essential
operationglepicted inFigure35 also represerthe future design.

ICT domain: What
future desigrof the
ICT domain will
addres®rganiation
supportingfunctions
andthe identified
constructional

requirement?

Software B was selectddr a trialin the ECDCin support of the organisation
domain alignedwith the constructional requirements (activity &jddesign
principles (activity D) Software B was used in a controlled environment for &
period of two week$o ascertain whether it had a positive impacthaguality

of caregiving (activity B)

Infrastructure domain: Whétiture desigrof the infrastructure domain will addresgyansatiorn-supporting
functionsandtheidentified constructional requiremer?Excluded from demonstration.

Human skillsandknowhow domain: Whatuture human skillsandknow-how will support theorganistion
domain?Excluded from demonstration.

Other facets: What should be the arrangement of future fdeeté®ded from demonstration.

Consideringhatthis demonstration resulted in the redesign of the ICT domanpport of

the organisation domain, Software B was selected and trialled for a period of twg weeks

based on its alignmentith the constructional requiremen{gctivity C) and design

principles(activity D).

Software B proved to havesgnificantimpact on rdesigningthe ICT domain (technology)

and based omarent$ feedback had a significant impact on the quality of caregivimpe

quality of the ECDC improvedignificantly,from 72% before the trial to 96% after the trial

by doingonly one ECDAIteration




Limitations

The ECDA, being technical and complén nature requires technical expertiser advisors

in the form of enterprise engineers or designers to suppertECDC directors or
administratorsAs shown inthe practical application dhe ECDA, each activity A, B, C,

or DT doesrequire facilitation antbr explanations in order to extract the correct level of
detail and the correcinformation. Althoughthe ECD director suggested a user or training
manua) it still seems more feasibleo ensurethat the ECDA is facilitated by a more

experienced main user, ensurthgtthe essence is not lost in translation or interpretation.

This demonstration focused on the redesign of the ICT design domain in support of the
organisation domajrhowever,expert skills or resources might need tarbeuded in future
iterations to ensurthat thebusiness and system analysis is conducted in a thorough manner.
This mightwell bethe case aa further redesign of the infrastructuaad thehuman skills
and knowhow domais is concernedbecausethe ECDC des not have the technical

competenceequiredto redesign and enable new design domain constructs.

Although off-the-shelf software was selected fibre purposes of this demonstration, based
on feedback from the main usand theadministratoythe software still seemed to lack key
functionalities trulyto operationalise in the ECDC environment. As notedantion11.15
fithe software is not specifically designed for our EGBntre and therefore lacks
compatibility. It is reatime focusedwhich is not practicabr efficient. Our need is more for
a dailymonthly/quarterly updaté. This may require a custenevelopedorogramto fit and
meet the ECDG sxact requirementsvhich is not inthe scopeof this demonstrationThis,
however contrass with the perceived impact and benefit experienced from a parent
perspectiveand it will be recommendethat a balancebe foundbetween driving internal
efficiency and adapting an ofthe-shelf productthat seers acceptable tdhe parents of
children atthe ECDC.

The ECDA should be further evolvesb that itbetterconsiders andncorporats other IC
approaches by taking alhe design domains outlined in activity D through at least one
iteration thereby ensuringhat theconstructional requirements gaddesign principles are
informed bythe existing IC literature ah approaches. Thiwould ensurethat thedesign
domains are redesigned line with the existing literature and lean towards a more

comprehensive solution.




6.4  Chapter summary

Chapter6 addressed the finapproach desigprinciple presented bfpe Vries (2016)i
namely expository instantiation. Thus thihapterdescribed the stewise demonstration as
it was performed chronologically tdevelop institutional capacityn the ECDC The first
step wasthe identificaion and selection of thearegiving functionto demonstratdahe
ECDAG heuristic For purposes of this study, only tbeganisationandICT design domains
were includedn the demonstratim Although theECDA dcesnot dictatethe chronological
steps, the first activityfB) was toselectthe quality of caregivingas a performance area,
followed by activity A which started with theonstruction design cycle for tleeganisation
design domainThe ECDC organisation domain was founde adequate in its construction
andits ability to meet the using systémrequirementsand no further redesign effort was
neededThe construction of the ECEE ICT design domaimdicated that ICTwas under
represented in support of the organisatiomdin andsoa redesign wasequired

The redesign of the ICT design domain we&#srmed bydesign requirements and principles
The ®ftware selection was concludedglith the guidance ofDaz Lantada et al. (2013By
following a structured foustep processhe most suitablesoftwareapplication(Software B)
was selected and trialleth the ECDC environmentfor a period of two weekdJUsing a
structured data sampling plameforeand after quality measurementsere taken, followed
by hypothesis testingp provestatisticallywhether the redesign resulted in an actual quality

improvement.

In response to RQ&nd as part of the intervene ADR stage, this chdptershowrhow an
ECDA shouldbe implementd by means of ademonstrationone iteration of the ECDA

heurigic), asillustratedin the dark grey rovin Table35.
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Chapter 7: Evaluation results

Chapter7 contains the results that were gathered in an attempt to provide answers to the
following threeresearch questionstated insectionl1.3. (1) RQ7: When implemented, how
effective is the ECDA in improvinghe quality of serviceq2) RQ8: When implemented,

how useful is the ECDA to an ECDC administratan®(3) RQ9: How well doeshe ECDA

comply with aproach design principles®ection7.1 evaluatesheresults obtained from the
ECDA demonstrationwhile section 7.2 presentsthe usefulness ofthe ECDA to ECD
administrators.Section 7.3 evaluateshow well the ECDA canforms to approach design
principles while the financial implications and cost benefits are discusseseation7.4

followed by thesummary irsection7.5.
7.1 Evaluationof results of demonstration

The ECDA demonstration was conducteé ireatworld settingi in this instancgthe ECDC
being studiedTo increase the validity of the evaluation resudisality measures were taken
before and aftedemonstrating/implementinthe ECDA. Parents othildren atthe ECDC
who were includedin the trial were askedo provide a quality ratingwhich wasused as
input to test whether the ICT redesign had a positive impact on the qualltig drvices
delivered. It was also important to ensure that the resetes statistically verified.

The pra@ess of drawing conclusionabout an entirepopulation on the basis of the
information contained in arandom sample drawn from that population is known as

Getatistical inferend®Gauvreau, 2006fGauvreau (2006ays:

With hypothesis testing, we begin bjaiming thatthe population parameter of
interest is equal to some postulatealue (or, in the situation in which we are
comparing 2populations, that the 2 parameters are equal to each offties).
statement about the value of the population parametalled the null hypothesis
(HO). The alternative hypothes(slA) is a second statement that contradicts the

null.

Further to thisand applicable to this demonstratioghwas found to be more common to
compare the proportions (p) in two different populations, neither of which is known
(Gauvreau, 2006)thus informing the hypothesis test that Iwile conducted for this

demonstration.




Based on binary responses, the proportions of the responses between treatmefingtosips
instance before and afterare then compared to determine whether a statistical/clinical
difference existsThe gpropriat sample sizés usually calculated based on a statistical test
that isused to ensure th#tere is thalesired poweto detect a difference when the difference
truly exists.The gatistical test procedures employextest the treatment effect withinary
responsg are various chsquare or Aype statistics, whichmight require a relatively large
sample size for the validity of the asymptotic approximati@ang & Chow, 2007)Based

on the formulae ofWang and Gow (2007)for sample size calculationSelect Statistical
Services (2021)eveloped an online calculator to determine the ideal samplebsized on
variable settings such dke confidence level anthe requiredpower ofthe test. Considering
the low level of criticality or severity of this demonstrati@am 80% confidence leveis
deemed acceptablevith an 80% ability to detect a real differenoghich requiresa sample

size of 34 for each groyigure4?).

What confidence level do you need?
80 %
Typical choices are 90%, 95% or 99%

What power do you need?
80 %

A common choice is 80%

What do you believe the likely sample proportion in group 1 to be? 70 %

e e @ @

What do you believe the likely sample proportion in group 2 to be? a0 %

Your recommended sample size is 34 o

Figure 42 Sample size for a twesamples test for proportions (Select Statistical
Services, 2021)

Althoughthe purpose of this demonstratioras not to delve deeper into the theoretical
grounding of hypothesis testing,vitas necessaryo create a common understanding when
deciding whether the software application that was seleatet trialledas a result of
applyingthe ECDA had a significant impact on the qualityté services delivered. In order
to demonstrate or provstatisticaly that a real difference between the two populations

(before and aftenvasdetected, &awo-samples test for proportiongasconducteggiven that




this was discrete data anithat the aimwas to detect a difference between two groups or

levels.

Thereforethe null hypothesis and alternative hypothesistated as follow
Ho: p1 = p2 or p(before) = p(after)
Ha: p1 < p2 or p(before) < p(after)

Trial overview and results

The trial conducted at the ECD#Ditailed the use of the chosen software for a periddur
weeksfrom 11 May 2021 to 11 June 20ZThe ECDC was closed for one week during the
trial owing to COVID-19 restrictionsbeing imposed.A quality measurement was taken
beforeandafter the use of the software to deduce whether the redesign of the ICT damain
result of usinghe ECDA, had a positive impact on thgality of caregivingasdescribed

briefly in thenextsection
Beforesoftware implementation

One class was selectambnsisting of 10 childrerand17 parentsSx quality criteriaaligned
with PAS andBloom were usedA total of 176Likert-scaleresponses across all six criteria
were recordedsection11.15.4) andthe results are summarised frable 36.A proportion
was calculated bgounting the number aicceptable occurrencesignedwith the DOBE

quality ratings scale.
During software implementation

For the period of the trial, alhe parentsof the children inthe chosenclass were invitedo
participateand to be included in the new software platformwhich acted as the only
communication mechanism for this perjdtdusallowing the participatingparentsand the
ECDC director andhe administrator to testhe solution.During the triaJ no parens were
excluded or left oytalthoughtheir participation was voluntaryand was alignedwith the

research objectives set out in the consent forms.
After software implementation

At the end of the trial perigdhe parents were invited to respond gmavide feedback and
inputs again aligned with the same set of criterimas for the before the software
implementationThe parents had the opportunity to rate the quality of the ECDC semnvices
the light of using thesoftware. A total o84 responses were recorgdeshd the results are
noted inTable 36.




Table 36: Trial results

Element Survey result (Acceptable %)
(Based on PASndBloom) Before After
(N=176) (N =84)
1.Organistion Reputation of the ECDC 80% 100%
' Professional orientation 87% 100%
Ability to do screening and identification 67% 100%
2.Child of special needs
assessments Facilitate assessments in support of 73% 100%
learning
3.Family Family communications 67% 100%
partnerships Family support and involvement 73% 86%
4 Marketing and External communications 80% 100%
public relations Community outreach 60% 71%
5 Technology Availability of technology resources 54% 100%
) Use oftechnology 46% 100%
6.Parents Satisfaction with centre 80% 100%
) Perception of support given 87% 100%

As is evidentin the deforéresults, technology scored the lowest level of acceptaytie
parents, with both the availabilitgnd theuse of technology scoring 54% and 46%
respectively. This supports theitial finding that technology is undeepresented in the
ECDC, as documented and discusseds@action3.3. The overall beforérial quality score
was 72% (126 oubf 176), as shown irFigure43, with a more detailed breakdown edich

element inFigure44.

Before Trial Quality Score

= Not Acceptable Acceptable with adaptions = Acceptable

Figure 43: Before-trial quality score

Figure44 depicts a ranking frorthe lowest tothe highestéaccepta | silts followed by
Gcceptable with adaptiodsand hot acceptable It provides further insightdnto the
technologyshortcomings comparaeslith elements such as the reputation of the organisation

and p averalsatisfaction with the ECDC.




Before Trial Quality Score (Ranked by Acceptable %)
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m Not Acceptable Acceptable with adaptions ~ m Acceptable

Figure 44: Before-trial quality score by element
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Parents

The same survey wassed with theparents at the end of the tweeek trialof Software B to
test and determinevhetherthe ICT redesign htha positive impact on the quality dfie
ECDO services Based orthe results received, it isvidentthat the oveall quality score
improved from 72% to 96% (81 out of 84yith a dramatic improvement in technologye
parents felt that Software Bas Gacceptablé ¢onsidering both the usand theavailability of

technology One parent statediAwesome app, | wouldighly recommend it to all ECD

centres. It is noteworthy thatas the trial focusegurely on the ICT redesign in support of

the ECDC all of the assessed elements recorded improvements

After Trial Quality Score

0%

= Not Acceptable Acceptable with adaptions = Acceptable

Figure 45: After -trial quality score




Considering the sample size for the aftéal results,further analysis warranted a deeper
look in orderto validate or confirm the observation tliaé technologyaspectdramatically
improved. Based on investigating individual paseésponsesand canparingthe before

and after samples dhe same parenfgesponsesvith each other (paremsampled)it was
evident that a total ofightelements had improdeover the dheforérating (seeTable 37).

This is an indication that Software B did in fact have a positive impact on how technology is

perceivedand alsmnthe perception of other quality indices

Table 37: Parents before and after comparison

Survey result (Acceptable %)
Based Eleng\egmdm Parens sampled Parens sampled
(Based on ndBloom) (Before) (After)
Organistion Reputation of the ECDC 86% 100%
Professional orientation 100% 100%
Ability to do screening and identification 57% 100%
Child assessments of Spe cial needs -
Facilitate assessments in support of 71% 100%
learning
Family Family communications 71% 100%
partnerships Family support and involvement 71% 86%
Marketing and External communications 100% 100%
public relations Community outreach 57% 71%
Technology Availability of technology resources 43% 100%
Use oftechnology 2% 100%
Parents Satisfac_tion with centre_ 100% 100%
Perception of support given 106 100%

As noted inFigure46, the beforethe-trial results for assessments (70%), organisation (83%)
and parents (83%) shifted to 100%s all threeaspects This was not scientific prof that
Software B made an impadtut it provided the researcher with a level of confidence that the

trial had a positive impact on the qualitysafrvicesn the ECDC.




After Trial Quality Score (Ranked by Acceptable %)
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Figure 46: After -trial quality score, by element
Hypothesidestingresults

In order to demonstrate or prowatistically that a real difference between the two
populations (before and aftére trial) wasdetected, awo-samples test for proportiongas
done. It was important to prowehethera significant diffeence in acceptance percentage

wasdetected i.e., that therevas not enough evidence to reject,vhere
Ho: p1 = p2 or p(before) = p(after)
Ha: pl < p2 or p(before) < p(after)

The datistical analysis was done using Minitab statistical softwar@hioh the Zvalue was
calculatedusing a significance level (alpha) of 5%. Tstatistical result indicatkethat p =
.000 meaningthat the null hypothesis seerd to be untrugthusit was safe tobelieve or
accept the alternative hypothesimtementTherewas therdore, a statisticaly significant
differencebetween the twgcenarios i.e., Software B had a significant impact on improving

the overall qualityn the ECDC.




Method

p.: proportion where Sample 1 = Event
p2: proportion where Sample 2 = Event
Difference: p, - p2

Descriptive Statistics

Sample N Event Sample p
Sample 1 176 126  0.715909
Sample 2 84 81 0.964286

Estimation for Difference

95% Upper
Bound for
Difference Difference

-0.248377 -0.183294

Cl based on normal
approximation

Test

Null hypothesis Ho:pi-p2=0
Alternative hypothesis H.:pi-p.<0

Method Z-Value P-Value
Normal approximation -4.65 0.000
Fisher's exact 0.000

The test based on the normal approximation uses the pooled estimate of the
proportion

(0.796154).
The normal approximation may be inaccurate for small samples.

Figure 47: Hypothesis test results

The esultsobtained from the ECDA demonstrationthaughonly scoped to one iteration of
the ECDA, and only focusing on the organisation and ICT design danaiaved tohave a
positive outcomeThe ECDA enabled a systematigay to guide the MU in developing
enterprise capacityand in response to RQ7,menthe ECDA isimplementedt is effective in

improvingthe quality ofthe services.
Software B user feedback

The demonstration wasverseen bythe ECDC director andhe administrator and both
provided feedackon Software B in a structured questionndgeesection11.15.3, labelled
response 1 and responsee®pectively It was important to obtain an internal perspective on
how Software B was experiencethd as outlined inTable38, differentviews were recorded.
They were unanimousthat Software B in its current form is adnsimationintensive

especiallyin how it is configuredand how and when data needs to be inserfEade




demonstration required a lot of extra time and support over and above the nortatdgy

operationandin its current formt wasnot deemeduitableto supporoperatiors.

Table 38; User evaluation results

Question 1: Does the ICT design domais redesign meet its intended outcomes?

Response 1: No, Treoftwareis not specifically designed for our ECand therefore lacks compatibility. I
is reattime focused which is not practical and efficient. Our need is more for amailifily/quarterly

update.

Response 2: Currently, no. However, it does have the paltemsignificantly improve institutional capacity
if it was implemented across the board with the appropriate number of devices and time available. Cu
it is too timeconsuming and does not add enough value to the E€@&rations, as it is not yable to

replace other processes and procedures

Question 2: Will the proposed ICT design construct have a positive impact on the quality of services

delivered?

Response 1: Yes but onlytiferedesigneghrocessesouldbe less admin intensiwehile meetingour

specific ECOC needs.

Response 2: Currently, no. However, if the devices and time were available to update information on
softwarein realtime, then definitely, as it has a lot to offer and the potential to replace several platforr

processes.

Question 3: Is the ICT design construct feasible within the context of the ECDC?

Response 1: Nasit is currently too admin intensive and inefficient. It takes too many resources to mail

Response 2: No. Not enough time or devices adilyeavailable, and not all staff members possess an €

capacity for operating ICT platforms efficiently.

Question 4: What can or should be changed to improve the proposed design domain construct?

Response 1: It should be simplified to provide festtband assessment daily instead of intiea to reduce|

the admin intensity.

Response 2: Adding a new ICT element to your regular daily routine should add value, reduce papen\
and alleviate workload, by replacing other, manual procedures (E.g.rBpdrts) and ICT platforms (E.g.
WhasApp and Facebook). Tteaftwareis well thought-out and comprehensive, maybe too mucHtsmuld

be simplified to reduce timeonsumption and worgeneration.

It was noted that Software B tisghe ability to play asignificant rolein the ECDC, butvould
require (1)customisation to aligmore closelywith internal processes, (2) investment in more
technology devices such as tablets in all classes, (3) upskillingersincluding caregivers

and assistants.
7.2 ECDAG usefulness to the ECDC administrator

During the construction dhe ECDA, the MUsaid:AECDA will impact children, parents and
the community.. the ECDC will establish a quality services reputation having a positive
effect on the community and broadecity knowing there is a quality centre where children

are cared for and looked afterThe approach adopted in validating or confirming the




usefulness way means of a discussi@nd aquestionnaire with the MUAs summarisedn
Table 39, the postdemonstrationfeedback wasecordedand summarisedn support of
addressing RQ8n order to determinghe ECDAG usefuhessto an ECDC administrator

when implemented.

Table 39: ECDA main userresponse

Do you feel that the ECDA design addresses all of the needs that were formulasdhe autset?

1 The needs werpartially met, considering the technical nature and languaghel:CDA there remaisia
strong need for a training manual or even training when tlse@§CDA. The demonstration was very
brief, and would prefer to hawveore functions included in the ECDA proceSscondlyfrom an ECDC
administrator perspective will require more claritytba human skills and knofwow area.

Do you feel that the needs that were incorporated will be performed effectively in the fin&ICDA
design?

1 Yes, the ECDAseems to be very thorough and it really helps with breaking down the problem or obje
in a simple structured manner. It is very easy to now have a logical way of looking to improve quality
services by addressing this throudgsign activities.

Given the intension of theECDA design process (i.eto improve the &uality of serviced, what aspects,
constructs, or parts of the ECDA process would you like to criticge and or further improve upon?

it is extremely difficult to find time during the normal day to focus on design or even improvements ¢
find this to be an obstacle with applyitigge ECDA. It was a good decision to select one class for the
demonstration anaonsidering the time and effdo implementmakes this an important aspect to
consider going forward. It will be important to involve all staff in the ECDA pro@essalternative
means need to be considered when this is rolled out.

1 The design process is extremely technical anbimvits current forrmot be easy to continue without
assistance or facilitation. Maybe an opportunity could be to simplify the language or makentagork
easier to interpret and understand.

1 The demonstration must be expanded dmnk for a longer period to ensure all aspects of the appaoacl
well-explained and understood by all staff in the ECDC.

What would you have done differently to achieve mECDA design that better achieves the initially
stated needs?

1 Incorporate more training and learning opportunities to help all ECDC staff to better understand and
interpret the intent ahe ECDA. For someone that uses this language everyday might seem, intiple
being in an ECDC environment makes this more diffiaulinderstand.

9 The demonstration could and should be expanded to include more than one class and also look at
functions in more detail. For example, providing education as a function would be very inteegstingw
the ECDA may assist in improviriglistic child development and education. Things such as staff, as v
as our facilitiesmight receive more focusvhich may be worth explorindt is believed that including mor,
functions the ECDA may be either proven or further evolved.

After being given an understanding of the ECDA process, if you had been given the same task (to
improve the quality of service), would youadopt the ECDA?

1 Thisanswer may be yes and no, because it is internally believed that the ECDC is alreadygleliyead
quality of serviceand perhapthe ECDA is better suited for an ECDC that is less mature or advanced
processes and procedures.

1 The ECDA did provide a means of approaching the task (improve quality of service) in a logical ,man
and theability to iteratively improve the ECDC over time makes this very effective. It will be needed t
either build or develop this capability in the ECE external support mahe required.

Do you feel that the use ofhe ECDA had a positive, negativeor neutral effect on the quality of
services delivered?

1 The ECDA most definitely had a positive impact on the quality of services, espdwallparents
perceived the use tifie ICT solution (Software BNo actual processes were changed in the ECDC, b
technology was used tetter support the education environment. It does mean that the processes or
perhaps the main operation of the ECDC is capable of delivering quality services, but technology hé
ability to improve or change perceptions tha BECDC is better alleliver higher quality processes and
child outcomes.




7.3  Evaluatingthe ECDA againstapproach design principles

The ECDA as atheoryengrainedartefactwas developedalignedwith the ADPs(seesection
4.7) andvalidated and refinethrougtout thedevelopmentprocessAs an overview of the
rigorous process followedhe ECDA wasfirst evaluated and refinedsing the MUs andthe
IAD &s inputs aginst each of the ADPs discusseada@ttion5.4, while the final construction of
the ECDA was validated isection5.5. The contents and constructiontbé ECDA, aligned
with the ADPs werepublished as Springer Lecture No{&e Boer & De Vries, 2021)lable
40 provides a retrospective viewf dhe ECDAG compliancewith the ADPs after the

demonstratiomlescribed irChapter6.

Table 40: Evaluate the ECDA againstthe ADPs

Principle A: Explicit concept of the enterprise

Statement: A design approach should indicate how an enterprise is perceived or conceptualised.

ComplianceevaluationThe ECDA was developed in the context of the ECDC seutustly fulfilling a
societal role with multiple stakeholders across the spectrum. It is for this reason that the ECDC as an
enterprise plays a significant ralemeetingand responding tthe needs of (a) children, (b) parents, (c)
stakeholders, (d) regatiors,and(e) caregiversConsidering the external environmgtiite ECDC is best
perceived as a social systemndoperatessa living organismasdefined in a morphogenic paradigithe
ECDA thereforeadequately conceptualise the ECDC.

Principle B: Explicit phenomenon

Statement: A design approach should provide evidehagphenomenon or clasé-problemsi that is,
similar kinds of problems.

ComplianceevaluationiThe explicit phenomenon relates to the abilitgéwelop enterprise capaciiy a
structured and systematic manriene SLR conducted in both education and-adacation sphereséction
4.2) confirmedthat a clas®f-problens exiss, andthereforeprovides substantive evidence for a phenomeno
or classof-problems.

Principle C: Explicit paradigm of value creation

Statement: A design approach should stggaradigm of valuereationas a testable proposition for
addressing an existimhenomenonr classof-problems

Complianceevaluation;The ECDA is theoryengrained andeveloped othe basis oHoogervorsis andIC
approacheaswayssystematicallyto developenterprise capacitin order to improveyuality of servicesThe
ECDA, throughone iteration of théeuristic enable the ECD director to transitioeffectivelyfrom
functional requirements to constructional dedmrthe ICT design domaifin support of the organisation
domain) The ICT redesign was trialledndthe quality ofthe services improved from 72% to 96%hich
was deemed sufficient as a testable proposition

Principle D: Explicit means (ways) of demarcating and representing design scope

Statement: A desigapproach should clearly define and motivate the way to demarcate design scope
(enterprise scope, design domains, and concerns/requirements) relevant to the approach.

Compliance evaluationfhe ECDA did not demarcate new design domains, but asttihibse decribed in
section5.2 aswaysto represent the ECOEEconstructional design (activity A of ECE& heuristic)Forthe
purposes of the demonstratjohe constructional desigiffior only the organisation and ICT designh domains
wereconductedwhile infrastructureandhuman skills and knosow were excluded

Principle E: Well-demarcated and welldefended design scop@nd using scope

Statement: A dégn approach should define and defend the intended design scope to achieve the intenc
valuecreation.

Compliance evaluationfhe child caregivindunctionis complexandsoit is important to understand and
define the essence of the organisation apitbeisioning systenfactivity A). Aligned with this, the scope




focuswas placed on a single functién.e., child caregiving togethemwith one performance ardactivity B)
alignedwith the childcaregiving functiori namely quality of caregivingThe reason for this scope decision
was that itsupportedhe answeringof the primary research questigreferto sectionl.3), while the response
to RQ8 providd substantial evidence thiite ECDAG using scopevas adequate from an ECDC
administratod perspective.

Principle F: Representations of design scope

Statement: A design approach should clearly define and motivate nati@timtards that are used to
adequately describ@present the design scope.

Compliance evaluation: For the organisation domBIEEMO was used to depict the essence of the ECDC
organisationreferto Figure30). Given that the&eCDA is not prescriptivaboutrepresentatiosimodels to
depict current or future designs of the ICT domaisoftware selection procgsection6.2) was used to
select the most appropriate softwéoeredesigimg the ICT domaininfrastructureandthe human skills and
know-how domain were exededfrom this demonstratiorand thusverenotdescribed or represented.

Principle G: Approach form and function

Statement: A design approach should clearly define the constructs and features of the approach.

Compliance evaluationfhe ECDASs function is described section5.1and its form (i.e.a heuristic), is
presented ilsection5.2

Principle H: Justificatory knowledge

Statement: A design approach must provide explanatory knowledge that lipksdkde&m of valuereation
with its constructional components.

Compliance evaluationfThe ECDA as a theorjngrainedartefactis described irfChapterb, informed by
Hoogervorsls approach (presentedsaction4.6.2 andexisting IC development approaches (introduced in
section4.3), andwas foundo provide ample explanatory knowledge in linking the paradigm of value crea
with the constructional components.

Principle I: Approach mutability

Statement: A design approach should clearly state passghfbr tailoring the approach within the pre
defined design scope.

Compliance evaluatiorPossibilities for tailoring the ECDA have been consideasdliscussed isection5.3,
together with possibilities for extenditige ECDA. Thethreelevers that require ECDA tailoring are
summarisd inTable22, and will result in either another iteration of the heuristic or the inclusion or
incorporation ofdesign domains that were excludespart of this demonstration.

Principle J: Principles of implementation

Statement: Adesign approach may incorporate guidance for implementing the approach.

Compliance evaluationfthe demonstration dhe ECDAG heuristic inChapter6 provides guidance by
conducting one iteration of the ECDA heuristia realworld setting(the ECDQ. The demonstration acts as
atraining manual to guide future iterations of the ECDA leiari

Consideringthe evidence provided, it is concluded that response to RQ%he ECDA
comples with the approach design principlesnd has provided the necessary guidance
throughouthe ECDAG design

7.4  Cost benefit analysis

fToday, ostbenefitanalysiss mainly used to provide financial justification fodecision by
supplying detailed information that demonstraféet] the financialbenefitsof a project
outweigh thecostso (Cervone, 2010, p. 77As noted byCervone (201Q)the cosi benefit
formula consists of subtracting the costs associated with a project from the sum total of the
benefitsthat are expected from the projecCervone (2010pddsthat st benefit analyses

usually include gpayback timeor breakeven pointhat provides a measure for when the




project is fully paid orthe initial investmentis returned Consideing the dorementioned
description ofa cosi benefit analysis (CBA), three key variables need todresidered (1)

project costs(2) benefit calculationand (3) payback time or breakeven poi@Btided by

Cervone (201Q)the simplest model for computing the CBA is to asdy simplified costs
and benefitsandthis wasapplied forthe purpose®f this studyassummarised ifable41.

Considering the nature dhe ECDAG heuristic and the fact that enterprise design is an
iterative approachin which anincrementalrealignment of design domains takgace the
CBA was conducted basexh one instance or iteration tife ECDAGs heuristic outlined in
Chapter6.

ECDA osts

The ECDA will mostly impact costs in two waysonsidering the incremental manner in
which the alignment of design domains take plattes costs associated (1) with the redesign
of design domains, and (2¥ith using and embeddinghe ECDA as an enterjse

competence.

Redesign of design domainBie scope of this demonstration focugmdely on the ICT
design domain andn the application of Software B in support of this redesign iteration.
Software Bis a subscription or licerce-based platformand so thecostswere estimated
according tahe size of the ECD@ndthe number of features selectede., caregiving and
financial administratior{referto row (a) of Table41). Coupled with the implementation of
Software B, it is noted that the tintleatthe ECDC resources need to spend exploring and
using the software needs to be accountedtémether with the ECDC direcidrand the
administratod versight of drawing up specific or aehoc reports, and monitog the

overall application of Software @hoted in rows (b) and (c) dfable41).

Embedding ECDA asan enterprise designcompetence.Iln line with the ECDC
administratod eedbackirom section7.2, and the fact thahe ECDA could be perceived as
too technical for this environmentonsiderationis given to using external facilitation
support. Tt ECDA facilitationwould bein the peron of an enterprise designer engineer
who wouldfacilitate and implemerthe ECDA alongside the ECDC directarhile ensuring
that the desigrd sntent was realised As noted in row (d) ofTable 41, an annualised
provision was made to ensufatthis level of supponvas part of the CBA

ECDA enefit calculation

The ECDA was showrto deliver the followingoriefly outlinedkey benefits to the ECDC.:




Quality of serviceslelivered.In a studythatinvestigaedtheimpact ofquality onsatisfaction,
revenue, andost Shah(2009) cites Rust, Zahorik and Keiningham (1994} sayingthat
improvements in quality result in satisfied customers vimaurn, spread the worthrough
word-of-mouth, which then leads firms to advertise the high qualitthef offerings. Shah

also notes thatustomers are willing to pay more if they are satisfied with the quality
(Homburg, Koschate & Hoyer, 200%9n emphasis on internal processes to imgrapality
improves customer satisfaction, while an external emphasis on customer perceptions and
attitudes leasl to higher salegNilsson, Johnson & Gustafsson, 2004aF cited byShah

(2009)

It is thereforebelievedthat, as shownin the ECDA demonstrationimprovements irthe
quality of services delivered will naturally lead to more children enroitirthe ECDC and
not only increase revenue halso impacthe bottom line. Thdatter wouldbe estimatedby
using theE C D Cpoéit mamgin .

1 As a result othe ECDA and the redesign of the ICT domgdimere would be 45%
improvement irefficiency. It is assumed that eight employependat least ondour
per day on admistrative tasks that @uld now be automated afuwd digitised by
usng Software Breferto row (f) of Table41l).

1 Itis anticipated that the revenue for this ECIdGuld increase by 10%, equating to
aroundsix new childrenas a result of this project. The profit margin per chilthen

used to determine the annualised berfeditv (g) of Table41).
ECDA paybaclor breakeven point

As catulated in rows (e) and) of Table41, the calculated payback for this demonstration
of the ECDA would be 0,4years or aboutfive months(row (i) of Table41).

Table 41 Simplified costi benefit analysis

Total amount

CBA element UOoOM Units Unit cost
(annualised)

Costs
(a) Software B licene Month 12 R640 R7,680
(b) ECDCresourcdime (using

Hrs/annum 100 R160 R16,000
softwarg
(c) ECDC Software B

Hrs/annum 260 R160 R41,600

(overview/reports)

(d) ECDA facilitation (consultant) Hrs/annum 60 R750 R45,000

(e) Total annualised cost R110,280




Total amount

CBA element UOoM Units Unit cost

(annualised)
Benefits
(f) Rework reduction (15% efficiency| Hrs/annum 264 R803 R211,992
(g) Revenue increasé&@% )
) Profit/month 6 R870 R62,640
improvement)
(h) Total annualisedbenefits R274,632
Payback breakeven
(i) Payback period Years Cost /benefit 0,4 (+5 months)

7.5  Chapter summary

Chapter7 evaluatedhe results that were gatherddring the demonstration an attempt to
provide answers tchteeresearch question®Q7, RQ8, and RQ9ps stated irsectionl.3
ard depictedvith dark grey rowsn Table42.

Table 42: Chapter 7 content map
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In response to RQ7o ascertain the effectivenesstbe ECDA in improving the quality of

servicesthe results obtained from the ECDA demonstratwere discussedAlthough only




scoped to one iteration tfie ECDA, and only focusing on the organisation and ICT design
domains it proved to have a positive outcon®&oftware B was proven to havesignificant
impact on the quality of caregivingsthe overall quality score improved from 72% to 96%
while technology (vich was the scope of this demonstration) improved from 50% to 100%.
It was noted however, that Software B did not fully aligrwith or meet the internal
operational requirements of the ECDC, athmét, to be effective it would require (1)
customisation toalign more closdy with internal processes, (2) investment in more
technology devices such as tablets in all clasaed,(3) upskilling all usersincluding

caregivers and assistants.

Responding to RQ8hé ECDA #U validated and confirmedhat the ECDA would be
useful and effective, bulid note certain limitations or aspects thaght need to be addressed
when implementingt. The ECDA is technicaland will needeithera training intervention or

a user manual, or rely ofacilitation to ensurehat the approach is executed correctly. The
ECDA MU suggested the expansion and inclusion of more functodgsiesign domains
such as human skills and kndww, to truly test the effectiveness of the entire appro&bke.
ECDA delivered an improvement inuglity, especiallyin how it was perceived from a
parend perspectiveand thereforgin response to RQ8t was deemed useful to an ECDC

administrator apart from anydjustments or improvemexinh practical delivery

In response to RQ3he ECDA as a leoryengrainedartefactwas developedn alignment
with ADPs and compied with them as a result af rigorous development procetizat was
part of this studyFirst, anlAD and anMU wereasked to provide inputs dhe ECDAin line
with structuredADP questionsfollowed bya validation ofthe ECDAG comprehensiveness
during the construction phagdiscussed irsection5.5), together with a published articl€he
contents and construction tfe ECDAthat alignedwith ADPs was published as Springer
Lecture Noteg¢De Boer & De Vies, 2021)




Chapter 8: Reflections and learning S

Chapter8 provides a reflection on the studgnd constitutes the third stage of the ADR
methoalogy presented bysein et al. (2011)As stated irsection2.1.3 Sein et al. (201)
indicate that reflections and learngngan be described as a move away from developing a
single solution towards developing knowledge for a whole class of systems. The aim of this
stage is to ensure that a contribution is made to the knowledgeblpaparposefully
reflecting on how the problem was framed, the chosen theories, and the enseartietact

that emerged.

Sein et al. (2011pame the principle guiding this stage thgeided emergenégrinciple. By
this they mean that the study deliszarot only the intentional desig developed by the
researcher at the start of the study, but alsareafactthatwasdeveloped through an almost

biological method, moulded by practitioners.

Chapter8 is divided into thregparts Section8.1 provides a reflection othe ECDA section
8.2reflects on the research methedction8.3 discusseshe shortcomings ofthe ECDAand

associated theorigand sectior8.4 providesa summary.
8.1 Reflections orthe ECDA

A classof-problems exigtin which the lack of institutional capacity impadhe quality of
servicesthat an enterprise offersAfter following an action design research methdbe
ECDA was developeds an artefacgs depicted ifrigure28, andwas then demonstrated in
a reatworld setting(an ECDC, referto Chapter6). Chapter7 evaluated the demonstration
results, concluding that the ECDA had a significant impact on the quality of sersce
deliveredin the ECDG eventhoughonly certain elements dhe ECDAweredemonstrated.
This section now reflects othe ECDA as a generalised mogednd concludes with

additional reflectionérom theresearcher
The ECDAasgeneralised model

The ECDAwas formulated in response to a claggproblemsi namely developingIC to
impactthe quality of services deliveremh the ECDC sectorA great dealof the literature
emanating fromboth developed and developing countriegas uniform in verifying
perspetives onthe definition ofIC andon differentapproachesisedto address or resolve
this problemin the education domainC approaches and frameworks freron-educational
domains focus on the public sectand provideinsights into how to address this

phenomenonas isevidentin the body of knowledgelhere are a great many approaches to




institutional capacityin the currentbody of knowledgebut they arenot integrated nor
formulated to provide a systematicay to develop IC, let aloneenable thosevho are

responsible to develop IC.

Althoughdesign domains are describedhe ECIC literature, there is no clear evidence of
a design cycle to (1) determittee requirements for the object systg(®) statethefunctions

of the object systenor (3) devise specifications for the object system.

As noted insection4.6, knowledge areawith no applicatiorin the ECDC wereresearched
specifically drawing knovddge fromthe enterprise engineering domaim addressg the
classof-problems Enterprise engineering as a relatively rdigciplineaddresses enterprise
design and change in a scientific manner, and is positioned to guide the development of the
ECDA in response tthe need talevelop IC Hoogervordis approachdection4.6.2, EECM
(section4.6.3, and the GSDPsgction4.6.4 formed the underlyintheoreticalframework in
order to inform or guidehe development ofC in the ECDC.Aligning itself with the
enterprise engineering body of knowledties study indicated that a need existedddress
IC from aholistic viewof enterpriseneedsresultingin the ECDA.Sincethe ECDAIs based
on enterpise design literature that is industignosticthe ECDAIs offered as a generalised
constructthat isnot only applicable to the design of an ECDC, isuslso usefulin other

contexts.

The ECDA was extracted from existing enterprise design knowle@ye reflection,the
ECDA should also be usefinh structuing design knowledge that may exiatother design
approacheslin instances where a body of knowledge exist the form of multiple
approaches to address a claégproblens (or solutions)the ECDAG heuristiccould enable
and facilitate asystematic approach taligning these approachewith the enterprise
engineering body of knowledg&he body of knowledge may be used as inpujumle or
inform the constructional aspedtequirements, wantsr needspf the provisioning system
as illustrated in Table 24. As an exampleand usingTable 24 as the reference the
approachks of Bloom (1991) Bergin-Seers and Breen (2002grindle and Hilderbrand
(1995) and Scheepers (@5) may be used to inform the organisation -sydem

(operationsyonstruct
TheECDA improvinghe quality of service

Chapter 7 presentettie evaluation results, indicating that the trialled software application
that was selected as a resulttbé ECDAG application had a significant impact on the
quality of services deliveredt is possible to reason thtte selection and implementation of

the application software could have originated in a differentineyg, when a director with




qualifications in business and/process managemeitentifies opportunities for process
digitisation that would also result in implementing software that imgadke quality of

service.

Addressing theéhypothesisthat by only providing theECDC directo with training andor
qualifications in business and process managemetitout addressing any other aspects of
the EE domainsthe quality of servicegould be improvedthis warrants a deeper look into
how the design domains are constructédnsiderirg Figure 29, the main EE domains are
suppored by subsystemsas indicated byrrows highlighted in blackAs an examplethe
human skills and knosow subsystem (as provisioning system) supports theganiation
subsystem (asa using system)which in essencsuggests thathe ECDC directds skills
and knowhow need to be constructed in order to support the ECDC organisitioasing

on only one subsystemi human skills and knowow in this instace i would notbe
deemed adequate or comprehensive without the holistic redesigntiod éésign domains.
However, 1 is noted thatby improving or focusing on the redesign of the human skills and
know-how subsystem support tothe organisation domaioould be improved that could
positively impact the quality of services deliverétsing a similarlogic, one couldreason
that focusingonly on businessimprovement initiatives such as procesptimisation
digitisation, automation, olCT solutions might not deliver the intended outcomathout

takingaholistic iterative redesign of all EE design domains into account.

Thusthe ECDAas suchdoes not necessarily ensungprovedservice quality. However, it
provides a systematic heuristmr fintentional enterprise 1@esign, focusing on specific areas

of concern. In addition, the heuristic creates a repository of design principles that should be
re-used by the ECDC director during future iterationthefECDA

Researchdy seflections

The ECDA was developedo address a specific claséproblemsin the ECDC sectorThe
researcher fulfilledwo roles during this studyfirst, as the financial administrataf the
ECDC, and secondhe researchaxrho develo@d IC. The reflectionsover threehemesi(1)
the ECDA as a enterprise capacity development approach, (2) Hoogeés@pproachand

(3) approach design principles.

The ECDA asan approachto developingan enterprisé sapacity The ECDA as adopted in
the ECDC sectorprovided muckeeded direction and clarity to the ECDC directas it
offered a clear starting point to develop ICwhich is lacking in the current body of
knowledge The abundanliterature that aims to address IC is scatteredhich makes

implementation hardThe ECDA® comprehensiveness ensures,thatmore functions are




added tahe heuristica holistic realignment or redesign of the ECDC viaé achievedThe
ECDA provides clarity onhow the provisioning system should be designetlich at the
beginning of this study was vague and not welined. The ECDA takes a step forward in
providing a more pragmatic and realistigproachasto how the underlying theories could be
adopted in realvorld settings.

Hoogervorsis approach This approachformed the basis adhe ECDAS developmentand
was the main contributiorhat enabledhe ECDCto developIC and in turn improvethe
quality of servicesHoogervorst defines and descsbeaesign domainsand distinguishes
betweerfunctional andconstuctional domainsthe business domain is classified as the black
box (function) ,while the organisation domais the whitebox (construction)Considering the
GSDPR and the fact that design aspects discovered througlan inquisitive procesgshe
ECDAG& heuristic was developed in a similar manriédre ECDA focu®s on the design
aspectsand ensuresheir formalisation asfunctional requirements(input to the ECDASs
heuristig, constructional requiremenfactivity C), andareas of concer(activity B). Aligned
with Hoogervorsis approachthe ECDAfocuseson the provisioning systeras the object of
design knowing thatit has a functional relationship with the using systene., the ECDC
environment.Last, Hoogervorsis view onthe morplogenic enterprise conceptual model
helped tounderstand the circular relationships between the ECDC members and the ECDC

context providing a firm understanding of the ECDC change process.

Approach design principlesThe ADPs provided much needed clarity and direction in
defining and confirminghe ECDAIdeologiesin the specific ECDC contexas well aghe
demarcated design scope. The ADPs were useful winectsing questionnaires to solicit
MU and IAD inputsin order to réine and updatehe ECDA throughout the process. The
ADPsassisted in describing and explainihg ECDAwhile ensuring its comprehensivess.
The ability to testthe ECDAs conformanceot ADPs ensuredthe quality of the design
approachthat was developedand more importantly ensured thathe paradigm of value

creationwould be realised.

Researcher role as financial administratdn the capacityas financial administratoithe
researcheenjoyedin-depth knowledge and insights on what is working andvaoking well
within the ECDC. Thisperspectiveresulted in clarity and conviction on the problem
statement andhat an approach is needed to addresscthssof-problems Collecting and
interpreting data was made a lot easier, especially when strudnutengew questionsnd or
compiling or interpreting results obtained from various data gathering mechanibms.
researcher is very rarely involved in the operations of the E&&X@ajority of thefinancial




obligationsare conducted remotegnd thisallowed for an un-biasedstandpointthroughout

this study.
8.2 Reflections on the research method

An action design research (ADR) methodology was used for this, shisdgescribed in
Chapter2. The ADR provided guidance istage onen formulaing the problemfollowed by
stage twowhich entailedthe building andthe iterative shaping ofhe ECDAthroughvarious
interventiors, guiding theevaluationmethodsadopted in this studyThe ability toallow
conference participantanindependent approach developandthe main user tacontribute
to andcritique the ECDAallowed for a robusartefactto be developedlThe demonstratign
together with the evaluatiaof the results provided further opportunity to clarify or refirtee

ECDA or to identify opportunities for future researabhich was useful
8.3  Limitations ofthe ECDA

The sectiorbelow discusgsthe ECDAS shortcomingsandsomeof them are elaborated on

in section9.3 as recommendations for future research.
Organisational context

The ECDA was found to betechnicalin nature and so the organisatioal context of the
ECDC required extensivéime for facilitation and explanatiothat could impact its
effectiveness The language and concepts useight not be commonin most enterprises
unless a journepf enterprise design hdmegun There is aneed éher to simplify or reduce
the level of complexity gralternatively to consider investg in enterprise design competence

at the enterprise

The ECDCdirectordoesnot have adequate time during the day for design or improvement
initiatives, and the methotbr implementingthe ECDAneeds to be considered to enstimat

all appropriate staff are included as part of the ECDC enterprise design prohess.
modelling tools that were used to support the methoght be too manual andtime-
consuming and a need forthe digitisation of certain aspectaight need to be explored or

investigated.

The demonstration was done sglectecaspects of the ECDCnamely one function and two
design domains. It isecessaryo expand the scope and include mfwections througbut
the entire ECDA heuristic trulyo test its effectiveness and comprehensiveness from a

practical perspective.




Practical guidance

There is little in the Literature about practical case studiei; enterprise engineeringr
relevant exmples to guide the implementation process and jouthat would allow the
ECDA to grow into anestablishedapproach Aspects such as how to determine return on

investmentindcossk to achieve real benefitgill be requiredin future.

Guidance will be requiredbouthow budgets and costs need to be planned for when an
enterpriseembarls on an enterprise design interventionThere will be a cost to achimeg
future design constructs amglven theiterative naturef the interventionbudgetingmight be
difficult to fit into a standard paradigof governanceA fresh lookis neededat how best to

prepare the finance communin futurefor iterative enterprise design

The ECDA demonstratecdbnly one iteration of the heuristic, and foedsonly on the
organisation and ICT design domaiias one function The ECDA needs tde expanddto

include all enterprise functionanddesign domains such asrastructureand human skills
and knowhow. This would allow for a more robustesearchprocess as well as an

opportunity to extend the current body of knowledge.
DEMO

Dietz and Muldedés latest version othe DEMO modellinglanguage (DEMOSL 4)s not
widely supported byppropriategooling, andis not easy to adoph the enterprisegiventhe
lack of real case studies and examples from indugtryot of focus is placed on the
theoretical grounding and justification of DEM®ut additioral guidance from a usérsr
modellets perspectivas neededespecially drawing references from readrld examples, its
pitfalls, and possiblevork-arounds.

Only one of thefour aspect models to represent the essendbeoECDC operationwas
modelledas part of this studyin order torepresent the essencetbé ECDCin a coherent,
comprehensive, consisteand concise waythe ECDAmay need to be expandadfutureto

include all four aspect models.
8.4  Chapter summary

This chapter provided a reflection on the stulboking specifically at the ECDA the

research methodsed andanyshortcomings.

Even thoughthe ECDAwas developeth an ECDCcontext it hasthe potential to address a
larger clasof-problems, irrespective of the industry settiige reflections indicatedhat a
contribution was made building on an esting knowledge base and also contributing

theoretical and practical knowledge to the knowledge base.




In response to RQ7 imable43 (referto thedark grey rows)the ECDA was formulated in
response to a clasdg-problems to develop IC in order to improtlee quality of services
delivered.The ECDA proved to have fulfilled this objectivand in a generalised context
could be adopted or adaptedvarious sectors or ingtries.However,owing to its technical
nature the ECDArequired extensive facilitation and interventi@and it is believed that
ECDC administrators will require facilitation or implementation support ughéopoint

where a design competence or capibiias beemstablished.

The ADR methodology contributed to tlmebustness and quality @he artefactthat was
designed, andby being practicenspired it allowed for learnings to be formalised in a

manner that will contribute to the broader bodkmdwledge.

Shortcomings were discussealitlining the organisational context as having an impact on
the effectiveness of the solution and how it will be implemented, coupled with not very clear
or strong enterprise engineering implementation guidahnogether with the practicality
aspectDEMO, based on DEMOSL 4seeds to incorporate or include moeal case studies

and examples from industrgs a contribution to the body of knowledgad to act as

guidance for enterprise designers.
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Chapter 9: Conclusion

Chapter9 presents the conclusion to this studyd has four parts Section 9.1 gives a
summary of the studysection9.2 describes the contributions made by the stwdyile
section9.3 exploresrecommendations for futumesearchand closing remarksre noted in

section9.4.
9.1 Summary

Institutional capacitys definedas,and understood teepresentthe ability of an organisation

to pursue its objectiveswhile IC in the ECD sector is a crucial administrative and
management competenttet isneeded for the effective management of a quality EABC
response tdRQ2 the definition and understanding of i€ this ECDC isdefined by the
ECDCdirector to be all the processes and procedures that have to be in place, together with
adherence and conformance to processes and procédugeshe functions that should be

in place to deliver quality servicel€ is not a new cacept in the public sector performance

arena, buis not welldefined or researched in the ECD sector.

In addressinRQ3 ECDCs acros$South Africaare suboptimal indicating thatless than
half of all registered cemnts hae nothing more than staff attendance records or job
descriptions. Various solutions, framewarkand IC approaches exist, but none are
integrated or constructed inaay that wouldguide administrators on how to develop IC, let
alone inform the (re)designf a@onstructs in order to improvéne quality of services
delivered. Significant progress has been made in 8with African early childhood and
Grade R spheresiowever South Africahas a long way to go to meet the needshef
majority of its children, gpecially with the development of institutional capacity to operate a
quality ECDC.Little evidencewas foundof actual implementation, making the comparable
effect on IC extremely difficultwhich this study addresd

The fourth research questioR@4 amed to establish tat approacks mechanismsand
modelsextracted fronthe literaturecould guide the development &€ at ECDCs Findings
from the reseach of Bloom (1991)indicated that a systems approath describing early
childhood centres leado a better understanding of the impact of chaagel assisstECDC
administrators tounderstand better the significance of their d&g-day roles and
responsibilitiesThe critical role of the administrator or leadethe ECDC cannot beover
estimated andaccording to Scriptef2010) developing and embedding i€ the elucation

environmentrequires good leadershipThe fivedimensional frameworlof Grindle and




Hilderbrand (1995) is identified as a very useful systatit method to argse the
determinants of IQwhile the United Nations Development Program (UNDP) applies a-three
level conceptual approach to anahgsand assessg the capacity of public institutions in a
systenatic manner.These solutionprovided key input during thECDA construction as
well as demonstration phases.

In response tRQ5 metamodek provided the mearie defire the rules at a higher level of
abstractionand this in essence acted as an introduction to the abstraction levels adopted in
this study. The geeral conceptual modelling framework was used to exblewm the ECDA
was constructed as an instantiation of EECM,matamodel for enterprise design
approaches.The ECDA adopts a heuristjcas indicated in Figure 28, using multiple
enterprise f unc thénamsnput tb performmgZaurf nmapn acivitiesin
multiple cyclesThe ECDA consiss of five activitiesthatalign with the descriptive gidance
provided by EECM, Hoogervoist enterprise engineering fundameniatsl practices,and
IC determinantsand solutions. Theactivities consist of (A) execute construction design
cycles for selected design domains, (B) identify performance areas,idé}ify
constructional requirements and specificaticanrsd (D) extract design principles to guide
further design

The ECDA as a theomngrainedartefactwas guided by (1) approach design principles that
were derived from EECM, (2) Hoogervaistapproachand (3) IC development approaches.
Through synthesis, ivas shown and proven that theefflora of existing solutions and
frameworks were effectively integratedo the ECDAS heuristic.This enabéd the ECDAS
main user to systematically (ydesignin scopethe enterprise design domains in order to

have an impact on problematic performance air@aghis instancethe quality of services

The ECDAG heuristicwas demonstrateoh a realworld ECDCin order to addresRQ6
starting with the organisatiodomair@s current design and specifying the ICT dordin
future design to address inefficienciaghe administration and management of the function
of child caregiving.The ECDA is not prescriptiveand the heuristican start with either
activity A oractivity B, followed by activitesC andD to constitute one iteration of redesign.
In its existing theoretical structureghe ECDA was further developedteratively and
participativey to ensure that ivould beusefulin a realworld ECDC context.

In response tdRQ7, the ECDA proved effective eventhoughit was scoped to only one
function and one iteration and focused only on the organisation and ICT design domains
The ECDA proved to have a positive outconf@ the quality of caregivinghrough he
(re)design of the ICT design domairhe overall quality score iptoved from 72% to 96%




The ECDA does not necessarily ensure service quality improvement. However, it provides a
systematic heuristic for intentional enterprisedesign, focusing on spéic areas of
concern. In addition, the heuristic creates a repository of design principlestlidte re

used by the ECDC director during future iterationthefECDA

In the light of RQ8 the ECDAwas deemed to be usefid the ECDC directorbut the
director did note certain limitations or aspects that may need to be addressed when
implementingit. The ECDA is technicgland needa training intervention oa user manual

or, alternatively facilitation by a specialiserterprise designer or engingerensurethatthe
approach is executed correctly. The EGD&IU suggested the expansion and inclusion of
more functions as well as design domasgh as human skills and kndéww, to truly test

the effectiveness of the entire approach.

Last, and in rggonse toRQ9 the ECDAas a theonengrainedartefactwas developedn
alignment with ADPs, and was deemed tocomply with them, thanks toa rigorous
development process thadnstitutedpart of this study. First,;elAD and an MU were asked
to provide inputs orthe ECDA aligned with structured ADP questions, followed by a
validation ofthe ECDAs comprehensiveness during the construction phgsaeans of a
published article. The contents and constructiothneADP-alignedECDA werepublished as
Springer Lecture Notg®e Boer & De Vries, 2021)

The ECDA as a theorngrainedartefacthasthe ability to develop IC, and thas improve
the quality of servicedelivered. The ECDA is paitioned not only to contribue to the
education domain, but coulisohave a societal impact for the majority ®buth Africas
children.

9.2  Contributions

By following an action design research methiod this study, a enterprise capacity
development approactthé ECDA wasdevelopedn an ECD enterprise. The evaluation of
the ECDAconcluded that, during the demonstration ire&D enterprisethe ECDAproved

to have had aignificantimpact onimproving the quality ofervicesn thatenterprise

The ECDA in its current form facilitates the iterative realignméat redesign)of design
domains based on constructional requirements and prescrigtoesECDA provides a
logical yet systematic design approach that integiaatd aligrs with various IC approaches.

Thus itis useful for the main user tve ECDC administrator if they wish to develop IC.




Four main contributions thahis study haprovided are discusden the rest of this section.

They are the following:

(1) The ECDA is positionedas a design approach that wdiévelopinstitutional capacity.

This contribution is discussed $®ction9.2.1

(2) To developthe ECDAIn an ECDC setting while also developing generalised ECDA
modelto make it more generic, thus makititge ECDAa viable way to address a broader
classof-problems and thereby contrileuto the body of knowledgeThis contribution is

discussed iection9.2.2

(3) To provide a practical demonstration of Hoogendsrsnterprise engineering approach

This contribution is discussed section9.2.3

(4) The final contribution of this study is to presémt ECDAas an enterprise engineering
methodologythat wouldbe useful to an enterprise design teamisTourth contribution is

discussed isection9.2.4
9.2.1 TheECDA developdnstitutional capacity

As noted inTable 1, IC is defined aghe administrative and manageriahctionsthat cover
elements ranging from leadership human resources, infrastructure such as physical
facilities, programmeand processfpcedure managemenand forming interinstitutional
linkages.According to theguidelines for Early Childhood Development Servi(l@epartment
of Sodal Development, 2006)t is crucial that administrative and management systems are

developed and put in place for the effective management of an ECDC

In addressindRQ1, as stated irsectionl1.3, a plethora oflC solutionsand approachesvere
identified, but nonewerespecific in addressing enterprise capacity developntaunt making
it hard for ECDC administrators emldress this class-problems.

The ECDA asadesign approach providesnstructional guidancer the evolution of South
African ECDCs, improving the@dministrative and management functithvat is associated
with enterprise functionsto increasethe quality of service delivery.The ECDA is
compehensiveenoughfor the early childhood development context, sincgyiithesiesthe
knowledge from existing IC approachesd from an existing EE approachthat of

Hoogervorst.
9.2.2 TheECDA as a generic model

The ECDA provides a theoretical context and pati for the reuse avat further refinement

of the design approaclin order to develop enterprise capacity in other settings or




environments. The generic model adopts the GSDR based on the definitions and
boundaries set for thasing and provisioning systens, makesthe ECDA adaptable and
suitableirrespective ofthe scope of interesin an enterpriseThe ECDA also provides a
mechanism to aligwith and integratehe existing body of knowledge (approaches) to guide
the evolution antbr development ofuture design constructs.

9.2.3 Practical demonstration ttie ECDA

According to EECM(De Vries et al., 2017)an enterprise design approach a&nswer
three questiong1) Why should the ECDC use the ECDA to evolve? (2) What should the
ECDC evolveand (3) How should the ECDC evolve?

As part of the demonstratipthe ECDAansweed all three questionadequatelyproviding
constructional guidancdor the evolution of South African ECDCby focusng on
developingthe insidethe-boundarycomplexities of an ECDC (as the provisioning system)
for the environment (as the using system).

The practical demonstration provided guidamo the MU onhow the ECDA should be
implemented in order to evolve tBR€DC. The demonstration applielkey mechanism a
heuristici thatcould be seen as a training manual or user guide for future sthdtespply
the ECDAasimplementation instarmss.

9.2.4 TheECDA for enterprise design teams

Even thoughlthe ECDAwas showrto havea significant impact andrasdeemed valuab)et
remainsa rather abstracivay of thinking and modelling. Théanguage, conceptand
modellingstandardshat were use@.e., DEMO) would not be useful if the researciveere

not present to explain them. The researcher believesttibaECDAs mechanisms and
practicesare tools for theMU or design teamand that participantsvho do not have
enterprise engineeringxperience shdd not be asked to analyse or develop the models on
their own. The models armostly useful when a ECDA-skilled designer is present to
explain then.

9.3 Recommendations for future research

Recommendations for future research are identified and briefly deguisthe nextsection

which highlights three research themes
Further testing othe ECDA

It is recommended thahe ECDA be further testedgiven that holistic design requirethe

identification of multiple functionsand thatmultiple performance areas need to be identified




for the entire enterprise and all its design domains and fédetgyervorst, 2018bBearing
in mind the limitations of this studythe ECDA shouldbe furtter tested to include more
heuristic cyclesandall design domainss more functions of the enterprise are inclyded

orderto test its rigar andits comprehensiveness
Expandingthe ECDA

The ECDA in its current forms scoped tansidethe-boundaries andis mainly focused on
the redesign of therovisioning system. A future research opportunity existexpand and
include the using system construction, the functional ddsigmwn as the blackox, as part
of the entire GSDP. Expandirtige ECDAto indude the using systemand thus covéng the

entire GSDPwould contribute to the practical explanatjatefinition, and body of knowledge

of very technical and theoretical concepts.

Thiswould helpto develop real case studiasd asre-emphasisety Van der Meulen (2017)
while reflecting onhis studys practical demonstratignhere is a neetb demonstrat existing

theoryto address reakorld problems.
Future evaluation ofhe ECDA

In order to providestructuredand documenteteedbackaboutthe functionandform of the
ECDA, together withits usefulnessn developing enterprise capagcityrther evaluation is
recommended. The proposed evaluation should focus on providing feedbmaakthe
usefulness athe ECDAand the accompanying changes to the constructitimedE CDAthat
would enable its usefulnessnd comprehensiveness beimprovel. The evaluation should
be performed in real situatioms real enterprises. Thiwould increase the usefulnesstoke
ECDA, and encourage enterprise engineers tothusd&eaCDA which in turnwould increase

its rigour.

Future reseah and evaluatiomight positionand confirmthe ECDAasa practiceinspired
approachthat is handson and relevant in the real world owing to the interpretationand
translationof underlying theoriesThe ECDA was constructedn the basi®f the general
conceptuamodellingframework provided bietz and Mulder (2020}ogether withEECM
as a metamodel for other enterprise design approach&CDA was further infaoned by
Hoogervorst's approach, as well as other IC approachascurately design the functional
relationship with the provisioning system (blawotx), the construction (whitbox model) of
the using system must be known, depictedthes genericsystem évelopment process
(GSDP).




9.4 Clos

In endingthis study the thesis statement is repeated:

Adapting and adopting an enterprise capacity development approach (ECDA) that focuses
on developing institutional capaci(/C) will improvethe quality of serviceandwill be

useful to administrators @outh Africam ECD enterprises

After following an action design research approexthe development, demonstration, and
evaluation of a enterprise capacity development approdabk ECDA), the results of this

study provide evidence to confirm the thesis statement.
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Chapter 11: Appen dix

11.1 Interview questionnaire
University of Pretoria

Department Industrial Engineering
South Africa

August2019

To whom it may concern,

RE: Participation in research for Masters in Industrial Engineering

You have been selected to participate in research focused on the understanding of
institutional capacity in early childhood development (ECD) centres. Institutional capacity
has a direct impact on the quality of services being delivered, and is a key enabler of the
Department of Social Developmént2030 vision of providing care to a growilsputh

African market.

The problem statement states timstitutional capacity or the lack thereof is an impediment
to operate aquality ECDC. Institutional capacityin ECD refers to the effective
administrative as well as managerial aspects dE@DC, and failure to build this capacity

impacts theguality of services delivered.
The research questions for this study entail:
Question 1: Can institutional capacity in an ECD enterprise improve quality of service?

Question 2: What is the definition anohderstanding of institutional capacity within the
ECD sector?

Question 3: What approach, mechanisms and models are associated in literdéweldp

institutional capacity dECDCs?

Question 4: What evidence exist in literature where institutional dgpaas successfully

implemented, and how this was done?




Objective of this interview will predominantly cover aspects of the ECD operation, maturity
of institutional capacity as well as the perspective on quality and services being delivered. Of

particularinterest will be the need for a solution to address the-ofagsoblem stated.
Interview questions
1. Please explain your role or position in tBSDC.

2. How good is your administrative and managerial processes are, and what is the level of

maturity?Maturity measured from (1) Immature/weak, (5) Average to (10) Excellent
3. How do you measure or determine quality of service delivered?

4. What is the current level of quality at tB€DC? NPS: (1)i no, (5)1 maybe, (10)i

promotor.

5. If you were to ad@ss the phenomenon in question (2) above, do you think the quality of

thisECDCcan improve?

6. Is there a need for a solution to help address institutional capacity, and thereby improve
quality of the ECD service?

7. How do you measure quality of the\see delivered at the centre? And do you measure
this?
8. How would you say do parents measure the quality?

9. If you were to put a measure on the quality, like a promotor score, (1) Would not promote
the school, (5) Indifferent, or (10) You would promdtevhere will the ECDC fall?

10. Do you think the quality of the centre can improve?

11. Do you think there is an opportunity to enhance and focus on the managerial side of

business?

12. Institutional capacity is aiming to put a model or framewogdether to guide owners of
ECDCs to get to that maturity point. You have spent a few yearguinieg that, do you

think there is a need for a solution to help address institutional capacity and thereby improve
the quality of the ECD service?

13. If thee were to be a solution in a box, tell you step by step what to do to get admin and
management processes in place, and we give it to a new owner of an ECDC that would be
helpful?




11.2 Interview transcript
Participants: Owner dECDC
1. Please explain your roler position in theeCDC?

Owner:1dm the owner of th&CDC. IGm here to to check quality of the education, make sure
thatthe right things are done with the babies the quality of the care of the children and make
sure that the babies are happy the service are given to the parents to make sure that their
children are happyere, andlooked after the right wayso overall handhg of all the
educational stuff as well as staResearcherDo you look after staff as well? Owner: | do

look after staff as well, | do have a manager in place but after all | did employ them so | must

have an overview of all the staff. The nitiyitty stuff gets handled by the manager.
2. Can you please share your background?

| obtained my degree at the University of Pretoria in 2005, | have an early childhood
education degree (cum laude). | have experience #5 gebr old class at a primary school,
spent a year there, then taught oversee for various ages-{#oreds. We went to Bangkok

and taught English there, and remember at that age it is not only about teaching English but
filling their emotional wellbeing, being there like a real caregiard not onlyEnglish |

taught at five schools, one was a private school and then when we came $auathtéfrica

| taughtGradeRaGs, then built my own family and took off to take care of my family. | have

now been busy with thHECDC for almost four yeas.

3. Before running or owningCDC, did you have any experience in management or running

an ECDC, and do you think you were adequately prepared for it?

No not at all, you only get thrown into a position like this, remember when you are a teacher
and do yo degree in education; | think the degree changed a bit by now, but hopefully the
curriculum have changed to help those that want to start their own businesses with things
like that. When | did my degree, it was purely teaching and education and theooackgf
children focused on the psychology and things like that. | think that we really need a degree
or course to help people actualkpow what they are getting into, starting their own
business. One has all the love for teaching and how you will runcjasses but you never

have the background of how a business is run, how to handle the parents andhstat
actually the biggest thing you deal with everyday. For me, that is a teacher it is almost
second nature to do planning, to identify a chiidt needs more attention, or if they have

development issues in various fields.




4. Would you say there is a big difference in being the owner, versus being a caregiver?

Huge difference, because sometimes | think if you love teaching you must ratlogrenot
your own school, because it is very little you have to do with teaching but get to do a lot with
all the other things but never teaching. Or, if you love children that much rath&rogen

your own place, because you dohave enough time with thahildren and that is where you

passion lies, it is best not to open your own place.
5. Where would you say do you spend most of your time and energy on at the moment?

| must say we have evolved over time, but before that was a lot to do with organiffing sta
like someone didi pitch for work, you have to make plans and move things around. It is
really managing staff, see that all the children are looked after, you actually do a lot of
management and parents, managing parents and mana§C D@ rules. A lot of sick
children, is a different subject but sure we can look into our degree more into sick children or
children illnesses because that is what we deal with every day. If you &@DE& you
almost need to become a paediatridiarknow that the childremare not allowed into the
centre, so they céinbe here because of the danger to the other chiidrelo believe there is

a lack of this in our degree.

6. How good is your administration and managerial processes, if we were to measure on a

level of matuty on a scale of (1) Immature or Weak, (5) Average and (10) Excellent?

I would wish to think it is actually at a seven, but each day is different and not one day is the
same. It is not like a factory where you work with a machine, and there is onlitvgs t

that can go wrong. Here we work with people, emotions and children so each situation is
different and you caih have a jigsaw for each of the situations. | would say each situation
you need to handle differently, and | think that adapts to the astnaition you are going
through.ResearcherThe centre is almost a social system, it is dynamic and changes. Yes, it
is dynamic and each situation change each day if your children or parents change, it is an
emotional thingResearcherTo recap, you areaging your administration and managerial

processes are more or less at a seven? Yes, | wish to think that.

7. How do you measure quality of the service delivered at the centre? And do you measure

this?

| think we can give more attention to measure it,dousnent it, but for me it goes or about
the children being happy and children being looked after. So a chil@ thely, nose not
wiped, crying the whole dathe emotional welfare of the child is very important to me. |

would think that you get measured that, and for me it is also the place that you are in,




referring to the facility you are in. If it is not clean, untidy, if its not looked after parents will
not want to leave their children theraslabout the emotional welfare of this child and then

the area or physical facility and appearance that counts.
8. How would you say do parents measure the quality?

| think parents measure the quality also if there child is happy, they come home anil doesn
look unhappy. When they drop the child, and theédcis not or wants to be here and the
child falls into the teacher arms, they fémht they think yes this is a perfect school. Some
people do measure it on the activities we do, for example the artwork we do, or this or this...
Some parents also have arealistic expectations of what is quality, but people that has a
little background in education or read something in books or did something in childcare will
know that a happy child can learn, but an unhappy childt dake anything in. So
sometimes itg a struggle to get that to the parents, because they think there two year old
needs to do this artwork, but it is really about their happiness and they will learn through

play.

9. If you were to put a measure on the quality, like a promotor score, {@y\Waot promote
the school, (5) Indifferent, or (10) You would promote it, where wilEGBCfall?

Well 16Gm the owner of the school, of cours# promote my own school but if | can hear
from parents and people that came to see the school we have had lovely feedback. | would

say we are a nine, there are always things to work on but most definitely a nine.
10. Do you think the quality of the cemttan improve?

There is always room for improvement, with admin related topic | would say if we can keep
it always the same, like consistently do the same. Like to handle and follow processes, like
the day is so wild, you had to handle a difficult classholdren there was a lot of outside
influences you often forget to follow processes. | feel if we can place more focus on
following the processes, each time the same process or how to administer something we will
get to a point that we are running on ateyn here, and it works every tinkut it is difficult

with, how you deal with someoéeemotions and with a new situatiddecause, one day a

new situation comes upr someone were not happy on one thing then the whole thing
changes again and it is rgadifficult to follow the process every time, but | do think we can
really work on it. ResearcherSo from an administration perspective you saying the

processes are there we just need to make sure we follow and execute using it.

11. Do you think there ian opportunity to enhance and focus on the managerial side of

business?




Definitely, it is about communication because you have something in your head of how the
process must be run, or how the manager must do it, but then she has her own style. It is
always difficult to give over, especially if you have worked hard on your own like | had too.

It is difficult to give it over to someone else especially someone like me who is OCD and
then give it to someone else and believe they going to do it exactlydikeSlomeone else

have a different way of doing it, but if you have processes in place you have to trust the

process, then all the other stuff is not important.

12. Institutional capacity is aiming to put a model or framework together to guide owners of
ECDCs to get to that maturity point. You have spent a few yearduimeg that, do you
think there is a need for a solution to help address institutional capacity and thereby improve

the quality of the ECD service?

Yes, of course, like | said earlier thasealways place for improvement it do&smatter if

you are the best. There is always room to improve, but you have to stay trueeoDke

and conduct it within the framework of tlE&CDC. The managemerand the management

area | would definitely say #ne needs to be more courses, workshops maybe built into the
degree. If you want to start your ol #CDC, how to manage staff, manage parents, manage
assistant$ not only for the owner but also for the caregivers. Caregivers who have assistants
working with them in essence are managers of their classes, so | really think there are more
we could do to help people working in the ECD to obtain the management skilék&othe

day better plus the management of the class and centre better, because in the end it is about
the children.

13.If there were to be a solution in a box, tell you step by step what to do to get admin and
management processes in place, and we igiteea new owner of akECDC that would be
helpful?

Yes, definitely, there is so many places you can buy a curriculum for a school, or so many
people that works out curriculums for a babies, or curriculums fepgmeary schools that

you can buy with althe words and stories pictures and everything. Whyi daere be a
program that you can buy for your school like this is the process to run this, process to
manage sick children as an example. There is an all over view, thei®@astmAfricabut is

not in a box nor packaged thing, but you have to learn on the go.

11.3 Interview analysis
Interview coding: ECD Director

Date of interview: August 2019




3 Interview_Definition

4 Quotations:

78:3 overall handling of all the educational stuff as well as staff
Content:

overall handling of all the educational stuff as well as staff

78:10 It is really managing staff, see that all the children are looked after, you actually do

a | ot of ma é
Content:

It is really managing staff, see that all the children are loeaied, you actually do a lot of

management and parents, managing parents and manage the ECDC rules

78:14 Yes, it is dynamic and each situation change each day

Content:

Yes, it is dynamic and each situation change each day

78:26 we will get to a poinhait we are running on a system here, and it works every time.
Content:

we will get to a point that we are running on a system here, and it works every time.

3 Interview_Measure

4 Quotations:

78:11 | would wish to think it is actually at a seven, but each day is different and not one

day is the saé
Content:

I would wish to think it is actually at a seven, but each day is different and not one day is the

same.
78:15 | think we can give morétantion to measure it, to document it
Content:

| think we can give more attention to measure it, to document it

78:21 hear from parents and people that came to see the school we have had lovely
feedback

Content:




hear from parents and people that camee®mthe school we have had lovely feedback
78:22 |1 would say we are a nine

Content:

| would say we are a nine

3 Interview_Problem

7 Quotations:

78:4 No not at all, you only get thrown into a position like this, remember when you are a

teacher and doé
Content:

No not at all, you only get thrown into a position like this, remember when you are a teacher

and do you degree in education

78:7 you never have the background of how a business is run
Content:

you never have the background of how a businessis

78:8 it is very little you have to do with teaching but get to do a lot with all the other

things but nevé
Content:

it is very little you have to do with teaching but get to do a lot with all the other things but

never teaching

78:9 because you d@rhave enough time with the children and that is where you passion

lies
Content:
because you ddnhave enough time with the children and that is where you passion lies

78:12 work with people, emotions and children so each situation is different aceniou

have a jigsaw f é
Content:

work with people, emotions and children so each situation is different and y@lthase a

jigsaw for each of the situations

78:28 It is difficult to give it over to someone else




Content:
It is difficult to give it overto someone else

78:33 there are more we could do to help people working in the ECD to obtain the

management skills
Content:

there are more we could do to help people working in the ECD to obtain the management

skills

3 Interview_Quality

7 Quotations:

78:1 1Gm here to to check quality of the education

Content:

IGm here to to check quality of the education

78:2 babies are happy

Content:

babies are happy

78:16 me it goes or about the children being happy and children being looked after.
Content:

me itgoes or about the children being happy and children being looked after.
78:17 emotional welfare of the child is very important

Content:

emotional welfare of the child is very important

78:18 or me it is also the place that you are in, referring ttatilé@y you are in
Content:

or me it is also the place that you are in, referring to the facility you are in
78:19 parents measure the quality also if there child is happy,

Content:

parents measure the quality also if there child is happy,




78:20 Some people do measure it on the activities we do, for example the artwork we do,

or this or this..
Content:

Some people do measure it on the activities we do, for example the artwork we do, or this or
this..

3 | nt _&olutiane w

13 Quotations:

78.5 curriculum have changed
Content:

curriculum have changed

78:6 | think that we really need a degree or course to help people actually know what they

are getting iné
Content:

| think that we really need a degree or course to help people actually kratwthely are

getting into, starting their own business

78:13 ach situation you need to handle differently, and | think that adapts to the

administration
Content:
ach situation you need to handle differently, and | think that adapts to the administration

78:23 There is always room for improvement, with admin related topic | would say if we

can keep it al wayseé
Content:

There is always room for improvement, with admin related topic | would say if we can keep

it always the same, like consistently do the same
78:24 handle and follow processes

Content:

handle and follow processes

78:25 place more focus on following the processes

Content:




place more focus on following the processes
78:27 communication

Content:

communication

78:29 if you have processes in place you have to trust the process, then all the other stuff

i's not i mporté
Content:

if you have processes in place you have to trust the process, then all the other stuff is not

important.

78:30 Yes, of course, like | said earlier there is always place for improvement ittidoesn

matter i f you aé
Content:

Yes, of course, like | said earlier there is always place for improvement it@dogestter if

you are the best.

78:31 you have to stalyue to the ECDC and conduct it within the framework of the
ECDC

Content:
you have to stay true to the ECDC and conduct it within the framework of the ECDC

78:32 The management and the management area | would definitely say there needs to be

morecourses wor ks hé
Content:

The management and the management area | would definitely say there needs to be more

courses, workshops maybe built into the degree.

78:34 Why cafi there be grogrammethat you can buy for your school like this is the
processtorub hi s, é

Content:

Why carit there be grogrammethat you can buy for your school like this is the process to

run this, process to manage sick children as an example.

78:35 but is not in a box nor packaged thing,




Content:

but is not in a box nor packag#dng,

11.4 Questionnaireesponses




A framework to embed institutional capacity at an early childhood
development centre

Problem Context:

The purpose of this research is to provide a systematic review on existing
approaches/frameworks for developing institutional capacity within an ECD environment. As
a second contribution, we extract knowledge from existing approaches/frameworks that
could be used as a baseline for the institutional capacity development approach (ICDA) for
early childhood development for a South African context. The ICDA should be be useful to
South-African ECD CEQ's, if they intend to improve institutional capacity, resulting in dramatic
improvement in quality of services delivered. Thus, the problem statement states that
institutional capacity, or the lack thereof is an impediment to operate a quality ECD centre.
Institutional capacity in ECD refers to the effective administrative as well as managerial
aspects of an ECD centre, and failure to build this capacity impacts the quality of services

delivered.

Study Objectives:
e The objective of this study is to improve quality of services delivered through the

development of the institutional capacity development approach (ICDA) for an ECD
enterprise.
e Set a formal definition and understanding of institutional capacity within the ECD centre.
e Research various approaches, mechanisms and models in literature to embed institutional

capacity at ECD centers.




0

Topic: Qualifying the measure of quality in an ECD context

What is your role in the ECD centre? What is your highest level of education?
— S
el Caregiver (Teacher) Attended high school but did not finish
Administrator (Operations) Grade 12 certificate
Director/Owner Attended college but did not finish
Obtained a diploma or degree

mf}tt” bLlEj:,} ll_l\.’lth mJ
e E'f:]ie:c"-«

How many years work experience do you have?

' 0-2 Years 2-5 Years I:I 5-7 Years D +7 Years

1. What are important quality aspects within a Early Childhood Development (ECD) centre, from

the following perspectives?

a. The Owner:
s Perfsrmance
- BebiciphiEy

.Fespeck
- fe eSS

b. The Child:
s s PHAE
- Pespect

¢. The Caregiver/Teacher:
- Performance
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d. The Parent:
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- fespect

e. Regulation / Government:
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- peliak ity




2. What are important aspects from a quality perspective from an educational perspective?
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3. What are important aspects from a quality perspective from an organisation (management)
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Topic: Measure existing quality in an ECD context

Are you aware of any quality measure used at this ECD centre? (Yes / No), explain:

1.

(L =

N 5
E:i‘ng ' ?’Y;Df)lt-’"fx" ko e o Y 2 Lo S bl)"hf:)
el s Bz ke bk t= smprave StufF  that s
e

MESrerS

2. As a caregiver, do you currently measure quality in your class? (Yes/No), explain:
Lo et ) S ciskec| t= pe cA=n ¢,
Cjt‘at S t‘D lecan

yes, 1 adl=

Planaing . Lting sure  pnoit the  cjuid
MGk hel/she 5 suppPosecl = pe  jecun ““?4 ‘
Al b= Mak e sul€ they jeach  ther jesiones

3. In your opinion, what is the overall level of quality of this ECD centre (DOSD scale, 2006)?

Not acceptable Acceptable with a few adaptions < Acceptable




4. Rate the quality of each of the following items (Source: Program Administration Scale):

it Acceptable
0
Element Sub Element with Acceptable
Acceptable
adaptions
Human Staff orientation —
resource Supervision and Performance appraisal —
development | Staff development
Personnel Salary e
cost and Benefits ot
allocation Work patterns & schedules o
Facilities Management o
Centre Y -
isk Managemen
Operations - o
Internal Communications N
Screening and identification of special
Child i
needs
Assessments
Assessment in support of learning o
Fiscal Budget planning —
Management | Accounting practices —
Program Program evaluation —
Planning and
. Strategic planning =
evaluation
Family Family communications -
partnerships | Family support and involvement g
Marketing External communications o
and public \
. Community outreach R
relations
Technology resources -
Technology
Use of Technology -
Caregiver o
Staff Administrator i
qualifications | Assistant o
Director/Owner v

Thank you for your participation in this survey.




o,

Topic: Qualifying the measure of quality in an ECD context

What is your role in the ECD centre? What is your highest level of education?

Caregiver (Teacher) Attended high school but did not finish

Administrator (Operations) Grade 12 certificate
Director/Owner *‘/J!Hnttenﬁed college but did not finish E,. ﬁJ i fh
Obtained a diploma or degree DJ‘PJW

How many years work experience do you have?

l 0-2 Years | 2-5 Years lj 5-7 Years Ig’ﬁi"’ears

1. What are important quality aspects within a Early Childhood Development (ECD) centre, from
the following perspectives?
a. The Owner: _
* Make su the school 1S up $o -‘_Limd‘clrc{
° Oyt wipproprial Staff
° Make =une them jo enrujh CSoWees .

b. The Child:
e MNeeols o =Fe lecarm cNVironmen| .

e Hawe to hbe r{_—ﬂ:f_;f:r\rr'ﬁ'(»-'(:; S} loveeed

¢. The Caregiver/Teacher:
o [eocls recular trainin
e | ko 3%;:&::} the r_hitd'.’er-._
® Needs 9 sape mrtrrrj environment
d. The Parent:

e. Regulation / Government:

o NMake Sute that the =hools «re

2 0P to Standar
""F'Oh’ocu He rules andd hd‘“i

T!?'ﬁulqi O s




2. What are important aspects from a quality perspective from an educational perspective?

e :-[[: AqQ R be accordine o their needs and inferests
° s Yo o IS PPrepriate

3. What are important aspects from a quality perspective from an organisation (management)

perspective?
® Mhake =ulec thz =choo] runs <vooth
° Meake sue the <toss does Hye(r Work <nd Follow

fhe roles ars| Process<s

® Work unh the parits
°® Do resular Sy q?pro\\‘go\\s_

Topic: Measure existing quality in an ECD context

1. Are you aware of any quality measure used at this ECD centre? (Yes / No), explain:

o The My H=2C Aces to the clases e\’eft}‘:lc\u}

” —_TF"' f’“‘m"\(j Fets checked] on e week) bosis

® e jous o xked are| fhe feuochems ;
2ign = 3}025 INn SNl oot = e R e

2. As acaregiver, do you currently measure quality in your class? (Yes/No). explain:

1 dond hawve a cdass

3. In your opinion, what is the overall level of quality of this ECD centre (DOSD scale, 2006)?

Acceptable &

Not acceptable Acceptable with a few adaptions




4. Rate the quality of each of the following items (Source: Program Administration Scale):

Not Acceptable
0
Element Sub Element with Acceptable
Acceptable
adaptions
Human Staff orientation b 4
resource Supervision and Performance appraisal X
development | Staff development X
Personnel Salary X
cost and Benefits )<
allocation Work patterns & schedules )<
Facilities Management
Centre Y ¢ )<
isk Management
Operations £ Pa
Internal Communications %
Screening and identification of special
Child
needs X
Assessments
Assessment in support of learning X
Fiscal Budget planning X
Management | Accounting practices e
Program Program evaluation ><
Planning and
.g Strategic planning )(
evaluation
Family Family communications X
partnerships | Family support and involvement X
Marketing External communications %
and public
. Community outreach X
relations
Technology resources
Technology i X
Use of Technology >(
Caregiver )(
Staff Administrator M
qualifications | Assistant s
Director/Owner Y%




Topic: Definition and understanding of institutional capacity in ECD

1. How much time of your day is spent on administrative related tasks?

D 0-15% [E 15%-45% D 45%-75% l +75%

2. How much of your time is spent on management related tasks?

D 0-15% D 15%-45% D 45%-75% [Z[ +75%

3. How much time is spent on things that matter to you?

D 0-15% l:] 15%-45% @ 45%-75% D +75%

4. How will you define institutional capacity in ECD?
W is the poeshes and| ”"’OC{R‘.(L(re:\ Hae b s o L s ,DIU(Q
<o that the ECH can ran ">n’)oorhh3 7

S~
5. Why is institutional capacity important?
So Mheat evRipihine, ns Smoothly N the ECD cenhe

and Fhat Ve nA ore :
L — 13 ¥owus by 1S expected  Fronm

6. On a scale, how will you rate your level of education and experience in administration /
management?

D Weak D Average Strong

7. Did your qualification prepare you for managing the ECD?

D No Yes




Topic: Understanding the Director and management

1. How long have you been a Directors?
T am o oo
2. How long have you been\in this present position?
! Year
3. How long did you work in the ECD field before becoming Director?
T amy o N‘nw\QC:Sep
4. How long do you intend to slagl in this present positions?
[ F= '9”3 o5 posSible
5. How much early childhood training do you have?
ng CW%: Sﬁ(\&cyﬁ?) fence. onad did \otg of )'ro\mmcy
6 M i adainisiraue training d1d you m}"} Wikl Diplori«
D‘d SomMe ’rrwm'\% refore ot Opii - 5»&
7. How highly do you value the training that you have received? )
T walue 1f aloy T ose i all the e

8. How much awareness of the duties and responsibilities of this job did you have before

assuming the position?
-T,_ KARLD exoctln puhat 1t wes akbout and uhat
MW res poﬁ%\\ml\* @S are
9. What were they most prepared for?
T} wes prepaved for the SOb and knea wuhat
T = fo do

10. What were they least prepared for?

SO'Y\? \ T

Yinmes WNeX e et o H'\”-\ < }‘\QPP%
Vgoo. will Never k‘Q p(“gpquQl %019‘3\/\
11. How were you orientated to this position?

e had o Mect ‘mcj apout the position.




®

Topic: Qualifying the measure of quality in an ECD context

What is your rale in the ECD centre? What is your highest level of education?

Caregiver (Teacher) Attended high school but did not finish

Grade 12 certificate
7{ Attended college but did not finish lg u 3&,‘1
’ Frnici®y
cegree.

Administrator (Operations)

) Director/Owner
Obtained a diplomna or degree

How many years work experience do you have?

0-2 Years X 2-5Years ,] 5-7 Years [:I +7 Years

1. What are important quality aspects within a Early Childhood Development (ECD) centre, from

the following perspectives?

e ey e, [Sichinatinl] safe |, reak | cheary

= WA= SutHicient caregvels

~ enSuring PavenYS & ol ldren are WPEY

—_ ﬁr\w{h‘a tHak scheol hag hl:fj'r'\ Lf\jﬂiﬁ'ﬂ&

b. The Child: _ ,

iy .FJ"\\F_j_‘-:- LI —\;() Ssclhaol

2Slearns ab a Swbable page

> Feds \oved

¢. The Caregiver/Teacher: _

—> To care. & love cwldren \

= EBEnoewe o safe g educaling wrviven ment™
= To 4eadh Yo & helQ make hime” away Fronn

"o 8 ool
d. The Parent:

= Tsv \ PN : '
> Respeck for rules g teochers /acsistants
e. Regulation / Government:
__::?—Eh%kuir\r_j ccleals are M& —[Fr;:-r" al\
childreny everywhere -
=% o Trak all childven geb
a sufficent— eclucakion




2. What are important aspects from a quality perspective from an educational rspecm e?

=

=T5 children A€ istvacked or el 'y
ur\ea{le the cannot  learn |

= C.Q.l \V\9 SSro Md(hbrﬁs N"\!C.—\/\ ay e
ot ¥ ‘ \o\/\'\f@ :

3. What are important aspects from a quality perspective from an organisation (management)

perspective?

)Ehf‘u,rwxj School 1S U{-) +OO}CL&€, F CG!IGO’

B cleanlinese & Safeby. No lorok
PR S i

Topic: Measure existing quality in an ECD context

. Are you aware of any quality measure used at this ECD centre? (@ No), explain:

= ve- \m\ our el = b\n\s <
\N J Somesky Cecked 38 Fvy\fole_ Sude. a t
2 ‘(:o\\ov\"“d owr class V’oo MS

ca \S consS
graerlas Gy ATy el ﬂﬂ
2. As a caregiver, do you currently measure quality in your class? (@/X\o) explain:
T erswe thak the anildren ~ave o
SHvuldabin e“\f“fo"“‘ﬂ@\t Wi the
best Pos Yo\l care. Mo roker
clemerts | class it o gaod prograun

3. Inyour opinion, what is the overall level of quality of this ECD centre (DOSD scale, 2006)?

E xcellent

Not acceptable Acceptable with a few adaptions Acceptable LN




















































































































































































































































































































































