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ABSTRACT 

Significant progress has been made in South Africaôs early childhood and Grade R spheres. 

However, South Africa has a long way to go to meet the needs of the majority of its children. 

Institutional capacity (IC) refers to the administrative and managerial functions in an early 

childhood development centre (ECDC). The failure to develop IC impacts the quality of 

services delivered to the most vulnerable children in our society.  

This dissertation identifies various existing approaches/frameworks for developing 

institutional capacity, but that are not integrated in a manner deemed useful nor effective for 

a ECDC administrator wishing to improve the quality of its services. Knowledge areas with 

no application within ECD were used to create a baseline for an enterprise capacity 

development approach (ECDA) and demonstrated in an ECDC in a South African context.  

Enterprise engineering (EE) as a discipline, together with its theories and fundamentals, 

informed the constructional design of the ECDA, undergirded by Hoogervorstôs approach, 

IC approaches, and approach design principles. The enterprise evolution contextualisation 

model (EECM) provided descriptive guidance for the ECDA, while the generic system 

development process (GSDP) delineated between using and provisioning systems as part of 

the enterprise design process. The ECDA, scoped to the provisioning system, consists of five 

activities that are applied as a heuristic to iteratively redesign design domains to affect 

performance areas. These activities entail the execution of construction design cycles for 

selected design domains, the identification of performance areas, and the identification of 

constructional requirements and specifications, followed by the extraction of design 

principles.  

An action design research (ADR) methodology was used for this study, and guided the 

formulation of the problem and building and constructing the ECDA, together with the 

iterative shaping of the ECDA in a real-world demonstration. After evaluating the results of 

this study, it was concluded that the ECDA had a significant impact on improving the quality 

of services. The ECDA was thus found to be useful to the ECDC administrators in 

developing enterprise capacity. 

 

Keywords: Enterprise engineering; Institutional capacity; Early childhood development; 
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Chapter 1 : Introduction  

1. Introduction  

The number of working parents, including single-parent families and families with both 

parents employed, is rising, creating an ever-growing need for quality child care, according 

to ExpertHub (2018). Further to this, that need is creating a tremendous entrepreneurial 

opportunity for people who love children and who want to build a business caring for them. 

The South African Departments of Social Development (DOSD), Basic Education (DOBE), 

and Health (DOH) all have the mandate to develop an integrated approach to services for 

children aged from birth up to, but not including, Grade R, formally classified as the early 

childhood phase. In the most recent community survey conducted by Statistics SA (2016), 

there were 5,976,519 children aged between birth and four years, showing a five per cent 

increase from the previous survey held in 2011 (refer to Figure 1). This not only reinforces 

the need for this social service, but also points to an opportunity for entrepreneurs to 

capatalise on this growing market. 

 

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

0-4 5-9 10-14 15-19 19+

2011 5685 452 4819 751 4594 886 5003 477 31666 994

2016 5976 519 5619 796 5189 803 5104 482 33763 054

 -

 5000 000

 10000 000

 15000 000

 20000 000

 25000 000

 30000 000

 35000 000

 40000 000

#
 P

e
o
p
le

Age group

POPULATION DISTRIBUTION



 

In South Africa, Atmore, Van Niekerk and Ashley-Cooper (2012) classified early childhood 

development (ECD) centres into three distinct facility types: (1) public schools, (2) 

registered community-based ECDCs, and (3) unregistered community-based ECDCs. Public 

schools typically cater for Grade R only, while community-based centres accommodate 

children from birth up to and including Grade R. In 2015 there were 25,254 centres 

nationally, accessed by 1,354,274 children, according to Unicef (2015). The ECD goal is to 

provide fully comprehensive age-appropriate and developmental-stage-appropriate quality 

ECD services to all infants, young children, and their caregivers by 2030.  

1.1 Problem context  

Significant progress has been made in the South African early childhood and Grade R 

spheres. However, South Africa has a long way to go to meet the needs of majority of its 

children per Atmore et al. (2012). Various challenges exist in the early childhood sector, as 

noted by Atmore et al. (2012): 

¶ Infrastructure availability ï this is to do with basic infrastructure such as running 

water and access to suitable sanitation. 

¶ Nutrition ï this refers to meting a basic physical need through healthy feeding 

schemes, thus preventing malnutrition and starvation. 

¶ Number of ECD curricula ï these are the various programmes in the ECD sector that 

deliver a service to children, ranging from centre-based models to ónon-traditionalô 

models such as playgroups and family outreach programmes. 

¶ ECD teacher skill level ï this addresses the need to promote quality teaching and 

learning as an essential mechanism for early development. 

¶ Institutional capacity (IC) ï this concerns effective administrative and management 

systems for an ECDC. 

¶ Funding ï this pertains to subsidies that ECDCs receive from government to acquire 

the necessary resources. 

Of particular interest is institutional capacity, and the inability of ECDCs to execute their 

purpose effectively. Imbaruddin (2003) finds that, by substituting institution as organisation 

and capacity as the ability of an organisation to pursue its objectives, institutional capacity is 

defined as the ability to pursue objectives; that is, delivering quality services as assessed by 

the organisationôs customers. Atmore et al. (2012) further describe institutional capacity in 

the ECD sector, and, 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 effective management of an ECDC (Department of Social Development, 2006). 



 

The study entitled Tracking public expenditure and assessing service quality in early 

childhood development in South Africa as cited by Atmore et al. (2012) showed that 

community-based ECD facilities in South Africa appear to be less advanced in their financial 

management and governance than ECD facilities in the public school system. In a later 

publication, Atmore (2013) finds that ECD facilities in the public school sector appear to be 

more sophisticated than those in community-based ECDCs, and have more structured 

governance and financial reporting systems. Atmore (2013) and Van Heerden (2016) note 

that community-based ECDCs lack proper administrative and management systems to meet 

the minimum standards set by the Department of Social Development. Atmore also mentions 

that the financial management of many of the community-based ECD facilities is poor; more 

than half of these centres do not have many of the necessary administrative documents and 

structures in place.  

The number of children with access to ECD services is gaining momentum, but Excell 

(2016) notes that, although doors are being opened to learning, this does not ensure a quality 

early learning experience for children. Clasquin-Johnson, as cited in Van Heerden (2016), 

stated that there is an urgent need not only for more early learning centres but also for higher 

quality early learning centres globally and in South Africa. Van Heerden (2016) mentions 

that, in South Africa, teachersô and parentsô views of high quality in early learning centres 

have received little attention despite researchersô and educatorsô attempts to identify the 

critical components for high-quality early learning centres. Different terminology is used to 

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, observation measures, 

accreditation schemes, and childcare accreditation (Van Heerden (2016). She also mentions 

that quality assurance frameworks have never been implemented in the South African early 

childhood development sector. 

Enterprise engineering (EE) is emerging as a new discipline to encourage comprehensive and 

consistent enterprise design (De Vries, Van der Merwe & Gerber, 2017). Since EE is 

multidisciplinary, various researchers study enterprises from different perspectives, which 

has resulted in a plethora of applicable literature and terminology, but without a shared 

meaning (De Vries et al., 2017). The enterprise evolution contextualisation model (EECM), 

which is discussed in more detail in section 4.6.3, is positioned to guide the development of 

the enterprise capacity development approach (ECDA) to aid and assist ECD directors in the 

development of institutional capacity. 



 

1.2 Problem statement  

The standards for and regulation of an early childhood development centre require the 

management of such centres to have administrative systems and procedures in place to 

ensure the efficient management of the facility and activities, according to the Department of 

Social Development (2006). Further to this, as part of the registration process, the 

administrator of the ECDC needs to prove that administrative and financial management 

systems are in place. Failure to do so can result in the rejection of a new application, or the 

closure of the centre with immediate effect. The national integrated ECD development policy 

(Republic of South Africa, 2015) stipulates that appropriate management, coordination, and 

monitoring and evaluation systems are in place adequately to plan for, measure, monitor, and 

improve availability, for quality and equity of access, and for outcomes for all children. The 

problem statement is defined as follows: IC, or the lack thereof, is an impediment to 

operating a quality ECDC. óIC in ECDô refers to the effective administrative and managerial 

aspects of an ECDC, and failure to build this capacity impacts the quality of the services 

delivered. 

According to the literature, very few South African community-based centres have 

successfully managed to display maturity in this regard, let alone operationalise their 

business management processes and systems. In fact, Atmore (2013) states that more than 

half of these centres do not have many of the administrative and structural processes in place, 

even though that is a minimum standard prescribed by the Department of Social 

Development. Community-based ECDCs do not fall under the Department of Basic 

Educationôs mandate, as do public schools (Grade R), and so the administrators of 

community-based ECDCs most often need to rely on their own expertise and experience to 

build this capacity.  

The national Department of Social Development (DOSD) commissioned a national audit of 

registered ECDCs in 2013; the scope included conditional and unregistered centres, as 

outlined in the report (Department of Social Development, 2014). Profound insights from 

this audit report further support views that the administrative and managerial affairs in many 

of the ECDCs across South Africa are sub-optimal. The Department of Social Development 

(2014) identified a lack of administrative recordkeeping, with less than half of 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 many centres, although the numbers are far from ideal. 

Without proper records on income and expenditure, operating within the constraints of the 



 

ECDCôs budget proves to be difficult, and ultimately affects the sustainability of the centre. 

Some registered ECDCs are operating without the documents that are currently required for 

registration. Dramatic shifts in the early childhood development sector, coupled with more 

stringent regulations, have created a real problem for administrators to run an effective 

centre. A holistic review of institutional capacity frameworks that are effectively 

implemented elsewhere is warranted to support the most vulnerable people in our society ï 

namely, our children.  

1.3 Research questions  

The language of business and organisational theory entered the lexicon of the early 

childhood field as early as 1999. Fast forward to 2013, and the results of a literature search 

prove that the educational óbusinessô language has not changed, or at least is perceived not to 

have changed fast enough. Very few of the best practices and concepts from the ever-

evolving business world are making their way into the educational sector, especially in South 

Africa. The sections that follow present complementary research questions, followed by the 

thesis statement in section 1.4. The scope, limitations, definition of terms, assumptions, and 

significance of this study are outlined in sections 1.5 to 1.8.  

1.3.1 Primary research question 

RQ1: What useful enterprise capacity development approach (ECDA) will improve the 

quality of service in an ECD enterprise?  

1.3.2 Secondary research questions 

RQ2: What is the definition and understanding of óinstitutional capacityô in the ECD sector? 

RQ3: What evidence is there in the literature that institutional capacity was successfully 

developed, and how was this done? 

RQ4: What approaches, mechanisms, and models are associated in the literature with 

developing institutional capacity at ECDCs? 

RQ5: What should be the constructional components of an ECDA to ensure that its 

development will improve the quality of service? 

RQ6: How should the ECDA be implemented? 

RQ7: When implemented, how effective is the ECDA in improving quality of service? 

RQ8: When implemented, how useful is the ECDA to an ECDC administrator? 

RQ9: How well does the ECDA comply with approach design principles? 



 

1.4 Thesis statement 

Adapting and adopting an enterprise capacity development approach (ECDA) that focuses on 

developing institutional capacity will improve the quality of service, and will be useful to 

administrators of South African ECD enterprises.  

1.5 Scope demarcation and limitations 

This study will be scoped to the development and design of the ECDA in an ECDC. The 

approach will focus predominantly on the organisational domain of the ECDC. Aligned with 

the enterprise engineering philosophy, the scope will include the design and development of 

an artefact, but will exclude the operationalisation and embedding of the ECDA, although 

components of the ECDA will be tested in the ECD environment. The study outlines best-of-

breed frameworks and/or approaches from educational as well as non-educational domains 

that should be suitable in a South African context. This particular study will not deal with 

any educational spheres other than the early childhood development sector, and is concerned 

with community-based centres for children aged from birth to (but not including) Grade R. 

The centres referenced here are privately owned and run in conformance to the Department 

of Social Developmentôs rules and regulations. This study will not consider advances made 

in the public school arena, where predominantly Grade R children are accommodated, as this 

is part of the Department of Basic Educationôs mandate. The study will not focus on 

infrastructure, ECD curricula, ECD teacher training, nutrition, or funding. These very 

important areas of concern fall into the educational-, social- and human-services research 

domains.  

1.6 Definition of terms 

The following terms are defined to clarify the terminology used in the remaining chapters. 

Table 1: Definition of terms and abbreviations used 

Term Abbr.  Definition 

Conditionally 

registered ECDC 

N/A A centre that has applied for registration with the Department of Social 

Development as an early childhood development service provider, but, 

according to the Department, has not complied with all its standards and 

registration requirements within the stipulated time frame of two years. It 

may receive partial funding from the Department. 

Council for Higher 

Education 

Accreditation 

CHEA Education accreditation body in the United States. 

Department of 

Basic Education 

DOBE Government department tasked to guide policy and governance of education 

from Grade R to Grade 12. 

Department of 

Health 

DOH Government department tasked to guide policy and governance of health 

services across South Africa. 

Department of 

Social 

Development 

DOSD Government department responsible to the executive and to the public for 

providing early childhood services, as well as the design and 

implementation of policy and regulations. 



 

Term Abbr.  Definition 

Design and 

engineering 

methodology for 

organisations 

DEMO DEMO produces the essential model of an enterprise, or a scope of interest 

in general (which may cover part of one enterprise or of a network of 

enterprises). Like every proper methodology, DEMO comprises a way of 

thinking (WoT), a way of modelling (WoM), and a way of working (WoW) 

(Dietz & Mulder, 2020). 

Early childhood 

development 

ECD Early childhood development is the process of emotional, mental, spiritual, 

moral, physical, and social development of children from birth to nine 

years.  

Early childhood 

development 

centre 

ECDC  Any building or premises maintained or used (for profit or not for gain) for 

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

children away from their parents. Depending on registration, an ECDC can 

admit babies, toddlers, and/or pre-school aged children. The term óECDCô 

can refer to a crèche, day care centre for young children, a pre-school, 

and/or after school care. Exclusions are: (1) Grade R classes attached to a 

primary school, and (2) home-based programmes with fewer than six 

children run by day mothers and child minders, and/or play groups, and, for 

the purposes of the audit, those with no children under the age of 6. In the 

report óECDCô and ócentre(s)ô are used interchangeably. 

ECD sector N/A A broad term to describe the involvement of multiple partners across 

ECDCs, ministries, communities, non-governmental organisations (NGOs), 

and other stakeholders, including parents and caregivers.  

ECD services N/A Services or support provided to infants and young children or to the childôs 

parent or caregiver by a government department or civil society 

organisation with the intention of promoting the childôs early emotional, 

cognitive, sensory, spiritual, moral, physical, social, and communication 

development. Ο 

Enterprise 

engineering 

EE Enterprise engineering is a new, holistic approach to addressing enterprise 

changes of all sizes and in all kinds of enterprises (Dietz, Hoogervorst, 

Albani, Aveiro, Babkin, Barjis, Caetano, Huysmans, Iijima and Van Kervel 

(2013). 

Enterprise 

evolution 

contextualisation 

model 

EECM De Vries et al. (2017) state that EECM is a descriptive model to 

contextualise an existing approach. 

 

Institutional 

capacity 

IC IC entails the administrative and managerial functions that cover elements 

ranging from leadership, human resources, infrastructure such as physical 

facilities, and programme and process/procedure management, to forming 

inter-institutional linkages. 

Enterprise 

capacity 

development 

approach 

ECDA An artefact, classified as an approach, developed to guide the development 

of institutional capacity in an ECDC. An approach, according to the Oxford 

University Press Southern Africa (2010, p. 30), is a way of doing 

something. 

Generic system 

development 

process 

GSDP According to Hoogervorst (2018b) in order to design the functional 

relationship with the provisioning system (black-box) properly, the 

construction (white-box model) of the using system must be known, and 

depicted as the generic system development process (GSDP). 

Registered ECDC  N/A A centre that is registered with the Department of Social Development as an 

early childhood development service provider. In order to attain this status, 

the centre has to apply for registration and comply with the Departmentôs 

standards in respect of infrastructure, health and safety (both inside the 

facility and outside), curriculum, human resources, etc. within a given 

timeframe.  

Quality in ECD  N/A Quality in child care has been defined as how well the developmental 

outcomes for children are enhanced through the physical, social, and 

emotional interactions that are afforded to them in the child care setting 

(Nupponen (2005). 

United States 

Department of 

Education 

USDE This department promotes student achievement and preparation for global 

competitiveness by fostering educational excellence and ensuring equal 

access. 



 

1.7 Assumptions 

IC is not a new concept in the public sector performance arena, but is not well-defined or 

researched in the ECD sector (Assefa, 2014). It is assumed that the majority of the ECDCsô 

administrators have a background in education, with a limited exposure to and knowledge of 

leadership and business management principles. This assumption is supported by Larkin 

(1999), who states that ñlacking interim steps up a career ladder, a preschool teacher seeking 

to become an administrator often can move into the leadership role without having prior 

administrative experience or specialised training themselvesò. Learnings from non-

educational backgrounds can and will be applicable to the educational domain, especially the 

ECD environment. The purpose of this study is to address this gap by developing an ECDA 

as a way to incorporate essential administrative and managerial aspects into the design of an 

ECDC. 

1.8 Significance 

The main contribution of this study is to the educational sector, and more specifically to the 

early childhood development arena through the development of the ECDA. Enterprise 

engineering as a new scientific approach is positioned to guide the development of IC in 

ECDCs.  

This section relates to the theoretical and practical significance of the study. Theoretical 

significance defines how the work offers a new theoretical explanation for something, or 

how it validates, refines, or contradicts an existing theory (Hofstee, 2006). Practical 

significance, on the other hand, takes a pragmatic stance in addressing IC in the real world at 

an ECDC based in South Africa.  

1.8.1 Theoretical significance 

This study explores the definition and development of IC in an ECDC as a class-of-

problems. IC is identified as a key requirement to deliver quality ECDC services, and as 

useful to many ECDC directors who want to improve the quality of their services. The 

identification of various approaches/frameworks and solutions from the educational (ECD) 

and non-educational (non-ECD) domains, and a discussion of those approaches, would be 

useful, and these form the basis of the ECDA construction. The ECDA is useful in providing 

a theoretical foundation for how enterprise engineering theories and fundamentals are 

adopted in the amalgamation of disintegrated solutions and approaches. Enterprise 

engineering, Hoogervorstôs approach, and approach design principles (ADPs) inform the 

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



 

knowledge-base guardian (the research mentor/external examiner) when evaluating the 

contribution for relevance and rigour. In closing, the ECDAôs form and function is outlined 

in detail, making it easy for approach developers to extend the ECDA in future research 

studies.  

1.8.2 Practical significance 

There is insufficient evidence of actual IC implementation as a class-of-problems, making 

the comparable effect on IC development extremely hard. The development of ECDA is 

based on sound enterprise engineering fundamentals, and is a leap forward in addressing not 

only the disintegrated nature of existing solutions, but also contributing in the following 

ways: 

¶ The approach adopted with the construction of the ECDA will be useful to future 

approach developers, because it demonstrates how disintegrated solutions/approaches 

are fused together in an effective manner. 

¶ The adoption and use of ADPs early on in the approach development process resulted 

in a more thorough and comprehensive design, description, and construction of the 

ECDA. 

¶ ECDA mechanism and practices will be useful to ECDC directors or CEOs needing 

to address IC as a problem instance. 

¶ The study demonstrates pragmatism in guiding how the development of IC needs to 

be approached, in sharp contrast to the existing literature, which simply states what 

IC is, as well as its characteristics and properties. 

¶ The lack of focus on evolving the information and communications technology (ICT) 

design domain in the ECDC domain is highlighted, and, through the ECDA, receives 

much-needed attention in the form of a demonstration. The importance of a holistic 

design across all design domains is reinforced, especially during times such as the 

COVID-19 pandemic, when much greater reliance is placed on ICT capabilities. 

¶ The ECDA, because of its design focus, gives equal importance to all classes of 

systems that need to support the ECD environment, starting with the organisation, 

ICT, infrastructure, as well as the human skills and know-how design domains.  

1.9 Chapter summary 

Significant progress has been made in the South African early childhood and Grade R 

spheres. However, South Africa has a long way to go to meet the needs of the majority of its 

children, especially with the development of institutional capacity to operate a quality 

ECDC. Institutional capacity represents the ability of an organisation to pursue its objectives. 



 

Institutional capacity in the ECD sector is a crucial administrative and management 

competence, and is needed for the effective management of a quality ECDC. The literature 

states that less than half of South Africaôs community-based centres have successfully 

managed to display maturity in this regard, let alone operationalise their business 

management processes and systems. This study is scoped to the development and design of 

the ECDA in an ECDC; and adopting an ECDA will improve the quality of the services 

offered. Primary and secondary research questions have been developed in conjunction with 

the thesis statement, which states that, by adapting and adopting an ECDA that focuses on 

institutional capacity, the quality of ECDC services will improve; and that would be useful to 

administrators of South African ECD enterprises. This study has a focus on the educational 

sector, and amalgamates and incorporates enterprise engineering principles, as well as the IC 

literature, to form part of the ECDA.  

Table 2 provides a roadmap to guide the reader on how the research questions are addressed 

in each chapter. We use dark grey shading in Table 2 to indicate that Chapter 1 has provided 

an introduction to the defining concepts associated with IC in the ECD sector and, more 

specifically, has addressed RQ2.  

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

2. Research methodology  

óResearchô, in common parlance, refers 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 explores in further detail the research methodology and 

data gathering techniques chosen for this study. Section 2.1 explores the literature associated 

with various research methodologies, and section 2.2 discusses the particular approach 

adopted for this study. Ethical considerations are covered in section 2.3, followed by the 

document structure and contents in section 2.4. 

2.1 Literature on research methodology 

Three research approaches were evaluated with the aim of finding the most effective yet 

most suitable approach in the ECD environment: (1) action research, (2) design science 

research, and (3) action design research. Each of these approaches is outlined in the sections 

that follow, providing brief background to the approach and it relevance to this particular 

study. Action design research was deemed most feasible, and so was selected to develop a 

framework to develop IC at an ECDC. 

2.1.1 Action research 

Action researchers feel compelled to act collectively on and with knowledge. Reason and 

Bradbury (2001) urge that action research draw power from the premises of pragmatism, that 

belief that we can know through doing. Further, there is as much, if not more, comfort in 

knowing through doing as in knowing through conceptualisation. McTaggart (1997) reflects 

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 change it. Brydon-Miller, Greenwood and 

Maguire (2003) wrote, ñI stay involved with action research because all the theorizing in the 

world, feminist or otherwise, is of little use without the doing. And action researchers are 

doersò. Considering the delicate nature of an ECDC, and the fact that it is dynamic, this 

study should have both theoretical and practical rigour. Therefore adequate time needs to be 

spend on the rigour of the artefact (i.e., the ECDA), rather than experimenting too early with 

the artefact.  



 

2.1.2 Design science research 

Design science research (DSR) is primarily concerned with the development of an artefact 

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

2008), and aims to create ñsolutions to specific classes of relevant problems by using a 

rigorous construction and evaluation processò (Winter, 2008). Considering the complex 

nature of the ECD environment, and aligned to the primary research question in section 

1.3.1, more than an artefact design will be needed to address IC as a class-of-problem, while 

improving the quality of service. A more interactive pragmatic approach in the particular 

ECD context and environment would be needed to do justice to this studyôs outcome and 

objectives.  

2.1.3 Action design research 

Design science research pays scant attention to the organisational context, while existing 

design research methods focus on building the artefact, and relegate evaluation to a 

subsequent and separate phase (Sein, Maung K, Henfridsson, Ola, Purao, Sandeep, Rossi, 

Matti, Lindgren & Rikard, 2011). Further to this, DSR values the artefact at the cost of 

organisational relevance, and fails to recognise that the artefact emerges from interaction 

with the organisational context even when its initial design is guided by the researcherôs 

intent. Sein et al. (2011) propose action design research (ADR) as a design research method 

to address this problem. ADR reflects the premise that artefacts are ensembles shaped by the 

organisational context during development and use. ADR will allow the researcher to design 

an artefact ï in this instance, the ECDA ï and test and refine it in the organisational context 

of an ECDC through participant inputs and involvement.  

Mullarkey and Hevner (2019) present an elaborated ADR process model, and also highlight 

that the classical ósolution objectivesô phase (from design science research) could be seen as 

part of ADRôs Stage 1 or Stage 2. The elaborated ADR process may be useful to current and 

future research teams to develop research designs that better reflect their project goals and 

support clearer project management and research designs (Mullarkey & Hevner, 2019).  

This study, however, aligns itself with the action design research methodology presented by 

Sein et al. (2011), consisting of the following four stages: (1) problem formulation, (2) 

building, intervening, and evaluating, (3) reflecting and learning, and (4) formalising and 

communicating results. The stages are outlined in Figure 2.  



 

 

Figure 2: Action design research (Sein et al., 2011) 

Stage 1: Problem formulation 

The impetus for formulating research efforts is triggered by a problem perceived in practice 

or anticipated by researchers (Sein et al., 2011). Sein et al. (2011) mention that, once a 

problem is identified, articulated, and scoped, the problem serves as inspiration for research 

efforts, and draws on two principles as part of this stage. 

Principle 1 ï Practice-inspired research views field problems as knowledge-creation 

opportunities. ADR seeks these opportunities at the intersection of the technological and 

organisational domains. Further, the intent of ADR is not to solve the problem but to 

generate knowledge that could be applied to the class-of-problems that the specific problem 

exemplifies (Sein et al., 2011). 

Principle 2 ï Theory-engrained artefacts emphasise that the ensemble artefacts created and 

evaluated via ADR are informed by theories. Sein et al. (2011) reference Gregor (2006) 

when defining a theory as a system of statements that enables the generalisation and 



 

abstraction of these statements. They add that theories of types IV and V, as defined by 

Gregor (2006), are good candidates for ADR. Gregorôs theory types IV and V are 

explanation-and-prediction theories and design theories respectively. Existing theories, 

according to Sein 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 evaluation 

The second stage uses the problem framing and theoretical basis discussed in stage 1, to 

provide a platform for generating the initial design of the artefact in the organisational 

context (Sein et al., 2011). Stage 2 takes place in an iterative manner in a target environment, 

weaving between building the artefact, intervention in the organisation, and evaluation 

(BIE). Further, a design continuum is discussed: at one end the IT-dominant BIE domain 

consisting of technological design, followed by the organisation-dominant BIE domain 

concerned with organisational interventions, with three principles applicable to this stage 

(Sein et al., 2011). 

Principle 3 ï Reciprocal shaping emphasises the inseparable influences that are mutually 

exerted by the two domains described earlier. Recursive cycles of decisions at finer levels of 

detail are a common phenomenon ï for example, using design constructs to shape the 

conceptualisation of the organisational environment. Then the increased understanding of the 

organisational environment in turn influences the selection of design constructs.      

Principle 4 ï Mutually influential roles point to the importance of the 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 

organisational work practices. Moreover, while individuals may play different and even 

multiple roles, these roles may not be mutually exclusive. Nevertheless, a clear assignment 

of these responsibilities is important to enable reflection on the experience by each 

participant. 

Principle 5 ï Authentic and concurrent evaluation states that evaluation is not separate from 

building. Instead, decisions about designing, shaping, and reshaping the ensemble artefact 

and intervening in organisational work practices should be interwoven with ongoing 

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



 

Stage 3: Reflection and learning 

The third stage moves from a conceptual solution for a particular instance by taking the 

learning to address a broader class-of-problems (Sein et al., 2011). This stage is continuous, 

and runs in parallel with the first two stages (refer to Figure 2). Sein et al. (2011) add that it 

is understandable that research is not only about solving a problem, and that reflection on 

theories, frameworks, and learnings is part of the knowledge base contribution. This stage 

draws on one principle. 

Principle 6 ï Guided emergence, as stated by Sein et al. (2011), captures the interplay 

between conflicting perspectives, design and emergence. The ensemble artefact will reflect 

on the evolution throughout the research project, starting with a theoretical preliminary 

design, reciprocal shaping by researcher and teams, up to concurrent evaluation that could 

lead to anticipated and unanticipated changes of the artefact.  

Stage 4: Formalisation of learning 

Stage 4 is the formalisation of learnings, according to Sein et al. (2011). The learnings 

should be shaped into a general solution, addressing a wider class-of-problems. According to 

Sein et al. (2011), casting the problem-instance into a class-of-problems facilitates this shift. 

As an example, researchers outline the accomplishments realised in the IT artefact, and 

describe the organisational outcomes to formalise the learning. This stage draws on one 

principle, described below.  

Generalised outcomes are challenging because of the situated nature of ADR outcomes that 

concern organisational change, as well as the implementation of an IT artefact (Sein et al., 

2011). The result is that properties from various domains that represent not only the solution 

but also the problem instance can be generalised. It is crucial for the researcher to move from 

specific and unique to generic and abstract. Sein et al. (2011) suggest the generalisation of 

the problem plus the solution instance, together with the derivation of design principles from 

the design research outcomes.    

2.2 Methodology for this study, and document structure 

As explained in section 2.1.3, the action design research methodology from Sein et al. 

(2011) is used for the purposes of this study. The four stages discussed in detail above will 

guide the research cycle in an attempt to find a viable artefact that guides the development of 

IC in an ECDC, together with demonstrating the impact on the quality of services delivered. 

To explain better the methodology that was used in this study, Table 3 summarises the ADR 

objective, coupled with the study interpretation for each of the research stages.  



 

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

Stage ADR objective Interpretation for this study 

Stage1: Problem 

formulation  (and 

solution objectives) 

Identify a problem 

instance that exist as 

a class-of-problems 

in the literature. 

IC is identified as an impediment to delivering quality 

education specific to ECDs, and this serves as 

inspiration for this research. Two main objectives are 

identified: (1) the approach should improve the quality 

of service at an ECDC, and (2) the approach should be 

useful to an ECDC director. The EE literature is 

considered to provide prescriptive guidance on 

developing a useful theory-engrained solution artefact. 

Stage 2: Build, 

intervene, and 

evaluate (BIE) 

Generate initial 

design of an artefact, 

implement and 

evaluate the artefact. 

Design the ECDA artefact, and iteratively weave 

between building the ECDA and intervention in the 

ECDC, followed by evaluation. 

Stage 3: Reflect and 

learn 

Find a solution that 

addresses not only a 

particular instance, 

but a broader class of 

problems. 

Learning and reflection runs in parallel to the first two 

stages, thinking of all frameworks, methodologies, and 

theories as contributions to the knowledge base.  

Stage 4: Formalise 

learning 

Formalise learning 

and observations 

from this particular 

study. 

Shift from the unique and specific (IC at a particular 

centre) to a more generic and abstract class-of-problems 

(IC in any South African ECDC) by deriving design 

principles as part of the research outcomes.  

2.2.1 Data-gathering instruments 

Aligned with the four ADR stages, various data-gathering techniques were used in this study. 

According to Marshall and Rossman (2014), qualitative researchers typically rely on four 

primary methods for gathering information: (1) participating in the setting, (2) observing 

directly, (3) interviewing in depth, and (4) analysing documents. For this particular study, an 

in-depth interview with the ECD director was conducted, followed by a survey investigating 

the measures of quality as well as the quality index of the ECDC, followed by a document 

analysis, as summarised in Table 4.  

In-depth interviewing 

Qualitative researchers rely quite extensively on in-depth interviewing (Marshall & 

Rossman, 2014). Marshall and Rossman (2014) cite Kvale and Brinkmann (2009), who see 

qualitative interviews as a construction site of knowledge, where two or more individuals 

discuss a theme of mutual interest. It is important during an in-depth interview for the 

researcher to bring skills and sensibilities to the interview, while preparation for the 

interview is important (Marshall & Rossman, 2014).  

Interviews were used for this study during the problem formulation stage, thereby validating 

and clarifying the problem instance and class-of-problems. During this stage, interview 

questions were structured to create context around the ECDC director experience, training 



 

and career development, followed by the overall perception of quality of services delivered 

as perceived by the director and parents. This will allow the researcher to ascertain any 

disconnect or misalignment between the internal quality perception as well as external 

quality perspectives. The questions were carefully  structured to solicit any forward looking 

views or perspectives of not only validating the problem instance, but need for a solution to 

address the class-of-problems early on in the study as elaborated in section 3.2. Stage 2 

mostly consisted of the inputs required to build and develop the ECDA, as well as the 

evaluation of the ECDA in the specific ECDC context, as noted in Table 4.  

Data and document analysis 

Various kinds of documents can provide background information that helps to establish the 

rationale for making decisions (Marshall & Rossman, 2014). Marshall and Rossman (2014) 

state that participant observing, interviewing, and observation are often supplemented with 

the gathering and analysis of documents for a research study.  

Document analysis featured in particular during stage 1 of this study to triangulate and 

reinforce comments made during interviews, as well as what was observed during the course 

of this study. Of particular interest were (1) an analysis of the last three yearsô business 

reports, (2) the ECDCôs prospectus containing its purpose, values, mission, and values, (3) 

reviewing the minutes of meetings, (4) the ECDCôs school rules and governance, and (5) e-

mails, where applicable.  

Surveys 

For this study, non-interactive methods such as a survey were used to solicit input and 

feedback about the measures of quality and the quality index of the ECDC during the first 

stage. The disadvantage of using a survey was that the researcher had to rely on on distanced 

interpretation and responses to questions, and some were left unanswered or not fully 

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

A paper-based survey was chosen to measure the current level of quality in the ECDC, and 

also to understand the dimensions or elements of quality perceived by the ECDC director, as 

well as of employees at the ECDC.  

Table 4: Data-gathering instruments 

Stage Data-gathering approach Chapter 

Stage1: Problem formulation Document analysis (including 

sources from the literature), 

surveys, plus interviews within an 

ECDC were used to define the 

problem instance and to validate 

Chapter 1, Chapter 3, Chapter 4 



 

Stage Data-gathering approach Chapter 

the problem instance as a class-of-

problems. 

A l iterature review to guide the 

development of an approach that 

would increase the quality of 

service, and would be useful while 

exploring solution suggestions 

applicable to this study. 

Stage 2: Build Gathering data from the literature 

and interviews/questionnaires for 

the construction of the ECDA. 

Chapter 5 

 

Stage 2: Intervene Observations and informal 

interviews were used to determine 

the usefulness of the ECDA. 

Chapter 6 

Stage 2: Evaluate Gathering data in an interview to 

determine the usefulness and 

effectiveness of the ECDA from 

the main userôs perspective, as 

well as a questionnaire completed 

by an independent approach 

developer. 

Chapter 7 

Stage 3: Reflect and learn No specific data-gathering used. Chapter 8 

 

Stage 4: Formalise learning No data-gathering. Entire dissertation  

2.2.2 Quality and reliability 

The researcher, who is acquainted with the ECD director, is very familiar with the ECDôs 

operation and environment, and therefore the data collected through the different means were 

easily understood and interpreted. In addition to the operational context and understanding, 

the validity and reliability of the study results were tested against the four quality tests 

denoted by Yin (2018), as summarised in Table 5.  

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

Quality test Tactics applied in this study 

Construct validity 

(identifying correct 

operational measures 

for concepts being 

studied) 

The key concepts associated with IC were sourced from the literature. A key 

operational measure was quality in ECD, sourced from the literature, via a 

systematic literature review. 

Method and data triangulation were used as follows: Surveys, interviews with 

the director and caregivers, coupled with document analysis, were used to 

validate the problem instance and to understand what quality in ECD means in 

the organisational context. 

Internal validity 

(making invalid 

inferences ï i.e., 

indicating x -> y 

when z -> y) 

The study indicates that the designed artefact has a positive effect on quality in 

ECD by means of a survey, as well as observation and informal feedback from 

the ECD director. 

External validity 

(knowing that findings 

can be generalised) 

This study demonstrated only one ADR iteration of building, implementing, and 

evaluating the ECDA in the ECDC context, while an independent approach 

developer commented on the application and use of approach design principles. 

One iteration is not adequate to generalise, and future research is needed to 

apply the ECDA at another ECDC.  

Reliability 

(demonstrating that the 

operations of the study 

can be repeated with 

The study is transparent about the research methodology, keeping all raw data in 

a retrievable format in Atlas.ti. A chain of evidence was maintained throughout, 

relating interim findings to sources and to the initial research questions in 

section 1.3. 



 

Quality test Tactics applied in this study 

the same results) The ADR principles (presented in section 2.1.3) were followed during the 

different ADR stages. In addition, different measures were taken to ensure the 

reliability of the results during the main stages of the ADR study:  

¶ Problem analysis (and solution suggestion): (1) using data and method 

triangulation to validate the problem instance; (2) using a transparent 

protocol during the systematic literature review (SLR) to validate a class-of-

problems and extract existing solution areas; and (3) using a participative 

approach when suggesting possible solution areas. 

¶ Building, intervention, evaluation: Using a participative approach when 

building and demonstrating the ECDA. 

2.2.3 Researcher roles  

The researcher fulfilled two prominent roles while conducting this research; and balancing 

the two roles allowed for a thorough investigation, analysis, and study of the research 

questions in section 1.3. The first role was that of the financial administrator of the ECDC, 

allowing full access and exposure to the businessôs financial health and performance, along 

with the role of research participant, collaborating in developing the ECDA. In the second 

role, as the researcher, knowledge of the ECDCôs context and environment contributed to 

the richness of this study, and assisted with identifying patterns and trends in the operational 

context. This also ensured that certain comments and observations were clearly understood.  

2.3 Ethical procedures 

The necessary application forms and approvals for this study to proceed were obtained, as 

prescribed by the University of Pretoria. A total of three ethics submissions were made for 

this study, and approval was obtained to conduct research aligned to the research scope and 

objectives.  

2.4 Document structure and content map 

This study followed the action design research (ADR) approach, applied in an ECDC 

environment. The study aimed to develop the ECDA in order to improve its administrative 

and managerial aspects, called the institutional capacity of the business.  

Table 4 indicates the four research stages, together with the data-gathering instruments, each 

aligned with the corresponding chapter of the dissertation. Each of the chapters is briefly 

explained. 

Chapter 1: An introduction to the study, followed by a detailed explanation of the problem 

statement and the research questions to be addressed. The scope demarcation and the 

limitations are noted, and the significance of this study is highlighted. 



 

Chapter 2: A detailed explanation of various existing research approaches, narrowed down to 

the research approach chosen for this study. The approach informs the stages of the study, 

followed by the data-gathering instruments, thus establishing the dissertationôs structure.  

Chapter 3: Through on-the-ground immersion and engagement in the ECDC environment, an 

analysis of various data sources was conducted, and the findings were noted in order to 

validate the problem instance. 

Chapter 4: A detailed systematic literature review (SLR) was conducted on the problem, 

outlining the research protocol, as well as the findings and conclusions. The literature review 

informed and confirmed that the class-of-problems exists in the literature, as well as the 

suggested solution areas. Knowledge areas with no application to the ECD environment were 

researched as possible solutions to address the class-of-problems.  

Chapter 5: This chapter entails the construction of the artefact, known as the ECDA. By 

adopting Hoogervorstôs approach, various IC approaches and the application of approach 

design principles (ADP) ECDA were adopted. Combined with the respective inputs from the 

main approach user and an independent approach developer, ECDAôs form, function, 

mechanisms, and practices are explained. 

Chapter 6: One iteration of the ECDAôs heuristic is demonstrated in the ECDC environment, 

and the findings and observations are presented and discussed.  

Chapter 7: The demonstration results are evaluated, and the ECDAôs comprehensiveness 

when compared with that of ADPs, as well as its usefulness to ECDC administrators, is 

evaluated and discussed. 

Chapter 8: This chapter allows for reflection on and learnings on the ECDA, as well as the 

research methodology. The shortcomings are highlighted and discussed in more detail.  

Chapter 9: The final chapter considers whether the research objectives and questions were 

addressed, followed by a discussion of future research opportunities.  

The content map shown at the end of each chapter was developed to assist with navigating 

the findings, arguments, and outcomes aligned with the nine research questions, while it acts 

as a reference guide for ease of use. 

2.5 Chapter summary 

Various research methodologies were reviewed ï namely, action research, design science 

research, and action design research. The action design research (ADR) methodology was 

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



 

formulation, (2) building, intervening, and evaluating, (3) reflecting and learning, and (4) 

formalising and communicating results. The ADR methodology informed the research cycle 

in an attempt to find a viable artefact that would guide the development of IC in an ECDC, 

together with demonstrating the impact on the quality of services delivered. Data-gathering 

instruments were outlined, explained, and motivated, which entailed participating in the 

setting, direct observation, in-depth interviewing, and analysing documents. The researcher 

fulfilled two roles while doing this research: acting in the capacity of financial administrator 

for the ECDC, and being the independent researcher as part of this study. This allowed a 

good practical grounding in understanding the operational context. The dissertationôs 

structure (aligned with the ADR), the data-gathering instruments, and the research questions 

were presented and discussed, and summarised in a content map. Ethical clearance for this 

study was obtained to allow for a thorough immersion in the ECDC environment through the 

use of the ADR methodology. 

As shown in Table 6, this chapter described the research methodology (dark grey column) in 

the context of the entire study. Each stage of the ADR methodology aligns with the specific 

chapters that address the specific research questions. 

Table 6: Chapter 2 content map 
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results
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Evaluate Chapter 7 Evaluation results x x x

Chapter 8 Reflections and learning x

Stage 4 Formalisation of learning

Chapter 4

Stage 3 Reflection and learning

Entire dissertation x
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Chapter 3: Problem analysis  

3. Problem Analysis  

This chapter outlines the rigorous research methods that were adopted to investigate the IC 

challenges in a real-world ECDC in South Africa. Section 3.1 sets the context and 

background for the selected ECDC, followed by a problem analysis through interviews in 

section 3.2, and the survey results from the ECDC in section 3.3. Various documents, 

reports, and minutes are reviewed and discussed in section 3.4, followed by a description of 

the stakeholders/users who need a solution in section 3.5, suggestions for solutions in section 

3.6, and the chapter summary in section 3.7. 

3.1 ECDC Background 

An ECDC located in Pretoria, South Africa was identified as needing to develop IC in order 

to improve the quality of the services it offered. This centre is referred to as óthe ECDCô 

throughout this study. The ECDC was also selected because of the rapid speed at which it 

needs to scale to respond to market demand without compromising the quality of the services 

it delivers. With 60 children enrolled, the ECDC has the capacity to accommodate 20 more 

children. A very basic management structure is in place, which, with the overall staff 

complement, is outlined in Table 7.  

Table 7: ECDC management structure 

Position Quantity  Role description 

Owner / Director  1 Sets and owns the strategic direction and intent of the centre, and is the 

ultimate decision-maker for the centreôs curriculum, processes, and 

business performance.  

Manager 1 Responsible for all day-to-day operations, including human resources 

and parent-related matters. 

Receptionist 1 Responsible for basic administration, welcoming parents, taking 

telephone calls, and managing the main entrance to the school. 

Caregivers 6 Caregivers have a basic level of ECD education, and are primarily 

responsible for the day-to-day activities in class involving all the 

children. Caregivers design the curriculum and carry out these tasks 

daily. Caregivers are accountable for the well-being of the children 

under their supervision.  

Class assistant 8 Assistant is responsible for all support activities in class, and acts as the 

caregiverôs right hand. 

Cleaning staff 2 Cleaners maintain the standard and cleanliness of the centre; a rigorous 

cleaning routine is in place to uphold this standard. 

Considering the ownerôs role in this centre, an interview with her and a root cause analysis of 

the centreôs operations were concluded to understand the problem statement, as well as 

possible causes, in more detail. The study applied interviewing and questionnaires as the 

main data-gathering instruments, as discussed in section 2.2.1. 



 

3.2 Interview results for validating the problem instance 

The director of the ECDC has a formal ECD bachelorôs degree and about seven yearsô 

teaching experience. This business endeavour, although well-aligned with her educational 

background, posed new challenges from a leadership as well as business management 

perspective. The challenges began with the preparation of a business case to secure necessary 

funding and to hire caregivers for the centre. All of these were things that the director had 

not dealt with before owning a ECDC. As is evident in the year-end business reports, the 

ECDC is on a steady growth path, and since its inception in 2016 it has tripled the number of 

enrolled children, as well as the caregiver and supporting staff complement (see section 

11.5). Quality is managed effectively, barring two incidents in 2019; but this focus and effort 

has come at a price, resulting in long working hours and a strenuous non-stop working day. 

Based on observation, the vision, mission, and prospectus were compiled as shown in section 

11.6, but the orientation of all staff towards a common goal is not very visible. 

Today, the majority of the directorôs time is spent on administrative and human-resources-

related matters; very little time is spent on the development of a quality education 

curriculum and programme. Every day brings a new challenge, and the culture or behaviour 

has evolved into one of crisis management, thus slowly eroding the ability to do forward 

planning and to set strategic goals for the ECDC. The management time horizon has shifted 

to short term, losing sight of more strategic, critical factors that need to be addressed as part 

of the broader ósystemô. Thus there is a need for a more structured and systemic manner in 

which the administration and management elements are approached to deliver quality 

services to all the stakeholders concerned.  

This section synthesises the results following an in-depth interview with the director of the 

ECDC (see section 11.2 and Table 8), coupled with the survey results involving the ECDC 

director, manager, and caregivers. In the table below, the interview questions (IQ) are 

documented and synthesised. 

Table 8: Interview with ECD director  

IQ1: Please explain your role or position in this ECDC? 

The director believes her role as the owner is predominantly ñto monitor and control quality of education, 

make sure that the right things are doneò. Combined with taking full responsibility for the well-being of all 

the enrolled children, the director handles all educational and staff-related matters associated with 

operational management. According to the director, one of the challenges is that, as a teacher, you do a 

degree in education, but do not get exposed to the fields of business and operational management. The 

director feels strongly that there is a need for a degree or course to help better prepare ECD directors or 

owners to start and operate their own ECDCs. 



 

IQ2: Can you please share your background? 

The ECD director has a formal early childhood education degree obtained from a university, and has about 

10 yearsô work experience. This includes experience teaching a class of four- to five-year-olds in a primary 

school, combined with international experience. The ECD director confirms that she had no experience in 

management or running an ECD centre, nor was she adequately prepared for it. 

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

The director states that she did not have management experience at the time of starting the ECDC, and 

mentions that, as a teacher, her formal degree focused only on education. She believes that the curriculum 

needs to change to help those who want to start their own businesses. The director feels strongly that 

additional training is required to assist teachers to start their own businesses. The conundrum is that one has 

a great love for teaching and for how one will run classes, but one never has the background of how a 

business is run or how to handle parents and staff.  

IQ4: Is there a big difference between being a caregiver and the owner of an ECDC? 

The director believes that there is a huge difference, in that teaching has very little to do with owning an 

ECDC. As the owner, you donôt have enough time with the children, and yet that is in essence where you 

passion lies. 

IQ5: Where do you currently spend most of your time? 

The director feels that her role changed as the business evolved, initially spending a lot of time organising 

administrative matters and staff- and human-resource-related matters, to one of engagement with and pro-

active management of parents while enforcing the ECDCôs policies and rules. 

IQ6: How good are your administration and managerial processes, on a scale of (1) immature to (10) 

excellent? 

The director rates her ECDC administration maturity on a seven. She states that each day is different; not 

one day is the same. It is not like a factory where you work with a machine, and only one or two things can 

go wrong. Here she works with people, emotions, and children, so each situation is different and there 

cannot be a jigsaw for each of the situations. In response to the observation that the centre is a social system, 

being dynamic and  continually changing, the director emphatically confirms this observation. 

IQ7: How do you measure the quality of the services delivered at the ECD? 

The director believes that more attention should be given to measuring the quality of the centre, as well as 

documenting and recording results. The key outcome is for children to be happy and looked after. The 

director feels that the well-being of the child, such as care and emotional welfare, is critical, coupled with the 

quality and cleanliness of the physical infrastructure.  

IQ8: How do the parents measure quality? 

Parents also measure quality, mostly by looking at the emotional state of their child ï whether the child is 

happy at the centre and is eager to go to school in the mornings. A visible sign of quality is when a parent 

drops the child and the child falls into the teacherôs arms; parentsô feel that this is the perfect school. The 

director also mentions that some people do measure it on the activities it carries out, such as the artwork. 

Certain parents have unrealistic expectations of what quality is, but this is found mostly in parents who have 

little background in education, or they have read something in books. 

IQ9,10: How would you rate the quality of the school, and do you think the quality of the centre can 

improve? 

When asked to measure the quality, such as with a promoter score ï for example, ó(1) You would not 

promote the school, (5) Indifferent, or (10) You would promote the schoolô ï the director scored the school 

as 9. She says that there are always things to work on; but most definitely a nine. The director feels that there 

is room for improvement specifically in administration-related topics. The director would like more 

consistency, and this needs to be achieved by adhering to processes. She feels that, by placing more focus on 

process adherence, the centre would run a system that works every time. She notes that the biggest variable 

in this system is the human component, and that this needs to be managed very carefully, as it changes daily. 

IQ11: Do you think there is an opportunity to enhance and focus on the managerial side of the 

ECDC? 

There is an opportunity to enhance and focus on the managerial side of business, specific to communication, 

because as a director you have something in your head of how the process must be followed, or how the 

manager must do it, but then everybody has their own style. The ECD director admits to finding it difficult 

to hand certain things over, and, being very specific and meticulous, is confronted with this challenge daily.  

IQ12: 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 ECD director confirms that there is a need for a model, framework, or approach to guide ECD directors 

to develop institutional capacity, thereby continually improving the quality of the service delivered. She 

states, ñThere is always room to improve, but you have to stay true to the ECDC and conduct it within the 

framework of the ECDCò. The director feels that there is more that could be done to assist people working 

in the ECD to obtain the management skills to make the day and the management of the class and centre 

better, because in the end it is about the children. 



 

IQ13: If there were to be a solution in a box that tells you step-by-step what to do to get administrative 

and management processes in place, and we gave it to the owner of a new ECDC, would that be 

helpful? 

The director validates the need for a solution, and draws comparisons with how off-the-shelf solutions are 

bought in the ECD domain, such as curricula for babies and pre-primary schools.  

Problem validation synthesis 

¶ Formal educational programmes for ECD do not adequately prepare future ECDC 

directors or administrators to start and operate an ECDC.  

¶ The lack of a business and operations management background poses a challenge, 

especially dealing with parents and staff. 

¶ The role of an ECD director is vastly different from that of teaching and, according to 

the ECDCôs director, ñit has nothing to do with teachingò. 

¶ The ECDC is very dynamic, and no situation is the same; an ECDC is compared with 

a jigsaw.  

¶ The lack of consistency, and the repetition in doing everything the same every day, 

hampers the quality of the services delivered. 

¶ Process adherence poses challenges, and often leads to dealing with isolated 

problems and solutions, thus missing the connecting trends or patterns.  

¶ Administrative and management processes are established in a haphazard manner, in 

order to address the problems that are encountered.  

3.3 Survey results for validating the problem instance 

The director, manager, and caregivers were asked to participate in a survey, looking at the 

measures of quality and the quality index of the ECDC, and posing specific questions about 

the following four topics: 

¶ Qualifying the measure of quality in an ECDC context 

¶ Measuring the existing quality of the ECDC 

¶ Defining and understanding IC in an ECDA 

¶ Understanding the director and manager 

A total of six respondents participated, consisting of caregivers, the manager (administrator), 

and the director of this ECDC, in an attempt better to define and understand the specifics of 

the measurement and perception of quality in the ECDC. Parents were deliberately excluded 

from participating in the survey at the request of the ECDCôs director, because a similar 

parent engagement took place earlier in the year. The results of this engagement were 

unfortunately not recorded in a way that would aid or support the current study. This studyôs 

survey results are structured and sequenced in accordance to the survey questions (SQ). The 



 

source data for the results is available in the appendix (section 11.4). The numbering 

structure aligns with the main survey theme or topic, denoted as topic A or topic B, followed 

by a numbering schema aligned with SQ1, SQ2, and so forth within each topic.  

Topic A: Qualifying the measure of quality in an ECDC context 

SQ1: What are the important quality aspects in an early childhood development (ECD) 

centre, from the following perspectives? 

¶ The owner: Performance, reliability, respect, fairness, ensure that the school is safe, 

neat, clean, and has sufficient caregivers. Ensure that parents and children are happy, 

and that the school has good hygiene. There need to be appropriately qualified staff, 

enough staff, appropriate and adequate resources. Ensure that the ECD programme is 

up to standard. Management involvement, as well as being visible, is key, coupled 

with being approachable. It is important for the owner to know all the children and 

their parents. 

¶ The child: Discipline, respect, enjoys coming to school, learns at a suitable pace, 

feels loved. A loving teacher and assistant, a safe place to learn, safe toys, healthy 

food, new things to learn. Love, care, and attention. Parents need to see a difference 

in the childôs growth and development.  

¶ The caregiver/teacher: Performance, reliability, patience, fairness, to care for and 

love the children, to ensure a safe and educating environment, to teach the children 

and help to make their time away from mom and dad fun. Provide a safe working 

environment, regular quality checks, opportunities for further study, appropriate 

compensation for work, clear job description. The facilities and equipment to be of a 

high standard, with quality resources and managerial and administrative support; 

health and safety.  

¶ Parents: Reliability, respect, fairness, positive attitude towards caregiver and school, 

respect for rules, teachers, and assistants. A healthy and safe place for children to 

learn and play, affordable, within driving distance. Safety and security at the centre, 

quality of qualification of caregivers, trust and integrity of the organisation, 

transparency, accountability, relevant educational programme. 

¶ Regulations / government: Performance, reliability, ensure that schools are safe for 

all children everywhere ï i.e., they are up to standard ï and that all children receive a 

quality education. Clear rules and regulations for everybody involved at an ECDC. 

Registration with the Department of Social Development and with the Department of 

Education; qualification of caregivers; health and safety compliance. 



 

SQ2: What are the important quality aspects from an educational perspective? 

¶ Make sure that children learn what they need to, and that, when a child has a 

problem, to try to fix it or to get help before it is too late. 

¶ We are teaching at an age that is the most important time of a childôs life; so make 

sure that the job is done the right way. 

¶ A safe and calm environment; if children are distracted or feeling unsafe, they cannot 

learn. 

¶ The content and topics that are being taught need to be fun, learner-centred, relevant, 

and age-appropriate. 

¶ Clear and age-appropriate 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 and programme has to be according to their needs and interests. 

¶ Teachersô planning must be in on time and be according to school and educational 

department standards. 

¶ Teachers must be prepared for each day. 

SQ3: What are the important quality aspects from an organisational (management) 

perspective? 

¶ Management needs to make sure that there is a set structure for how things need to 

run or work at the workplace, and to make sure that everybody follows the structure 

for how to do things. Only then will  everything fall into place and work out. 

¶ Ensure that the ECD facility is up-to-date and is looked after. 

¶ Hygiene, cleanliness, and safety.  

¶ No broken toys.  

¶ Outside playing area in a good condition. 

¶ All staff members should know the processes, rules, regulations, and protocols for all 

major issues in the school. 

¶ All quality aspects of the ECDC are adhered to, implemented properly, and 

developed appropriately (in line with changing times, etc.). 

¶ Make sure that the school runs smoothly, with no major issues. 

¶ Make sure that the staff do their work, and follow rules and processes. 

¶ Work and interact with the parents. 

¶ Do regular staff appraisals. 



 

¶ Keep track of rules and regulations. 

¶ Make sure that processes and procedures are followed, and change them where they 

do not work. 

Topic B: Measure existing quality in the ECDC 

The following responses are a summary of the employeesô perceptions and opinions about 

quality in the ECDC.  

SQ 1: Are you aware of any quality measure used at this ECDC?  

In response to this question, all of the respondents answered óyesô, meaning that there is a 

level of awareness among the respondents that quality measures exist, as explained below: 

¶ The manager goes to the classes every day. 

¶ The toys get checked, and the teachers have to sign the toys in and out. 

¶ Observation books are completed. 

¶ Daily reports are submitted for every child. 

¶ Staff orientation (meetings and performance appraisals). 

¶ Child orientation takes place. 

¶ Planning is monitored to see if your work is done correctly. 

¶ Meetings to be able to improve things that are wrong or not working. 

¶ Daily planning is submitted; this gets checked, and it is ensured that it is being 

followed. 

¶ The classrooms and the outside area are constantly upgraded. 

¶ Yes, continuous monitoring of facilities, equipment, and the resources and 

maintenance of the centre. 

¶ Age-appropriate assessment of learning and development of children and learners. 

SQ2: As a caregiver, do you currently measure quality in your class?  

The response to this question by all of the respondents was óyesô, with more detail below: 

¶ I do what is asked to be done. 

¶ 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. 

¶ I ensure that the children have a stimulating environment, with the best possible care.  

¶ There are no broken elements in class, with a good programme. 

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

done. 



 

¶ Assess and maintain standards of cleanliness, hygiene, organisation, and the layout of 

classroom. 

¶ Plan and implement lesson structures. 

¶ Assess condition of facilities, equipment, and resources. 

SQ3: In your opinion, what is the overall level of quality of this ECDC by adopting the 

(Department of Social Development, 2006) scale? 

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

Development scale, respondents were equally divided between óacceptable with a few 

adaptionsô and óacceptableô (see Figure 3). It is noted that acceptable with a few adaptions is 

defined as óacceptable, but improvements are requiredô by the Department of Social 

Development (2006). 

 

Figure 3: ECDC quality score 

SQ4: Rate the quality of each of the following items, based on the PAS (Programme 

Administration Scale). 

This question aimed to elicit a measure of the ECDCôs quality performance, using the PAS 

as defined in Table 19. The following is a summary of the results for all of the respondentsô; 

refer to Figure 4 for an overall perspective, followed by Figure 5 and Figure 6 for more 

detailed breakdowns of the results.  

The ECDC used for this research scored 68% at an óacceptableô level, followed by 31% for 

óacceptable with adaptionsô, and only one per cent at ónot acceptableô. This provides a 

baseline for improvements to be realised through the ECDA in order to ascertain its impact 
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and the degree of change. Note that the three-level scale adopted here uses green 

(acceptable), yellow (acceptable with adaptions), and red (not acceptable).   

 

Figure 4: ECD PAS quality score 

Fiscal management was deemed the best performance area which is mostly concerned with 

budget planning and accounting practices, followed by child assessments and programme 

planning and evaluation. The latter is focused on determining special educational needs as 

well as the overall educational programme. Centre operations and staff qualifications 

attracted a 72% acceptable level, while family partnerships and personnel cost and allocation 

were slightly lower at 67%. Marketing and public relations and technology seemed to be the 

worst-performing elements.  
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Figure 5: ECDC PAS score 

For a more detailed breakdown of the elements discussed earlier, see Figure 6, which 

illustrates the PAS sub-elementsô performance and overall quality rating, ranked by 

ascending acceptable scores. This level of data allows for problem and root-cause analysis, 

taking into consideration that the goal of this study ï and of the ECDA ï is to improve the 

quality of the services delivered.  

The lowest-performing elements seemed to be concentrated on technology or the use of 

technology in the ECDC, staff orientation, benefits, community outreach, and caregiver 

qualifications. As mentioned earlier, fiscal management and educational needs assessment 

received scores of 100%, followed by the directorôs qualifications, programme evaluation, 

facilities management, salaries, and performance appraisals, which were all above 80%.  
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Figure 6: ECDC PAS detailed breakdown score 

Definition and understanding of IC in ECD 

The gap between educator and business manager is profound, as confirmed by the ECDCôs 

director in IQ4 (Table 8). This is reinforced by the excessive amount of time spent on 

administration-related tasks; these take between 15% and 45% of the managerôs time, while 

the time given to them by the director is much higher at between 45% and 75%. This does 

indicate that the director holds, and feel responsible for, many tasks that seem to be related to 

administration. 

When asked how much time is spent on the things that matter most, the director felt that only 

15% to 45% of her time is spent on them, while the manager was more satisfied with 45% to 

75% of the time. The burden of administrative tasks outlined above, coupled with the 

accountability for all staff-related matters, does impact the directorôs time availability, as 

indicated in the survey response.  

Both the director and the manager defined IC as all the processes and procedures that have 

to be in place so that the ECDC can run smoothly, together with adherence and conformance 

to processes and procedures. They stated that management need to be firm in upholding the 

school rules, and that no exceptions should be allowed. 

It is important to have IC capability in order for everything to run smoothly in an ECDC, and 

that everyone knows what is expected of them. By following this discipline, the ECDC could 
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reduce and eliminate mistakes, improve the quality of its service, set standards, and make it 

easy for staff to be certain about what is expected of them. 

Understanding the director and the manager 

The director and the manager who participated in this survey each have more than seven 

yearsô work experience. The director completed a formal tertiary education degree, but did 

not believe that she was adequately prepared for the administrative side of the ECDCôs 

business. Coupled with this, the director felt that orientation into the role was not an option, 

and that there was not enough time to focus on this aspect of her own development.  

On the other hand, the manager followed a more practical route through experiential training 

and experience rather than a formal structured educational route. This, in turn, made the 

manager better prepared for and orientated to the administrative side of the ECDC.  

Parent and staff issues remained a topic that both the director and the manager were least 

prepared for, and they remain a daily challenge to master.  

3.4 Document analysis results 

Document analysis was used to validate the problem instance. This section briefly highlights 

the key themes that were extracted. Four types of document were reviewed: (1) business 

reports, (2) minutes of meetings, (3) school rules and governance, and (4) emails. 

Business reports for 2018 and 2019 

Three business reports were reviewed ï those for 2018, 2019, and July 2019 ï and each 

addressed key aspects of the ECDC, ranging from the ECDCôs growth from its inception in 

2016 to a focus on human resources appointments and development as a key aspect of the 

business (see section 11.5). The engagement between the ECDC and parents was specifically 

mentioned, and included other ECDCs in the environment. The financial position, budget 

analysis, and forecasts were reviewed, with evidence that strong fiscal management practices 

were in place.   

Two quality-related issues were mentioned in the 2019 business report, in which a full 

investigation together with parents was concluded. Neither the actual incident nor the 

outcome was mentioned.  

The ECDC noticed the need to provide support to the director relating to operational 

management issues, and appointed a manager. As was evident in the minutes of meetings, 

and in the interview with the director IQ11 in section 3.2), the ñECD director admits to 



 

finding it difficult to hand certain things over, and, being very specific and meticulous, is 

confronted with this challenge dailyò.  

Specific mention was made in the July 2019 business report that the ECDC management 

processes and systems were starting to stabilise, while staff were becoming familiar with the 

quality standards set by the ECDC and with the focus that the ECD director had placed on 

educational programme planning and execution. 

Minutes of meetings from January 2019 to March 2020 

Around 15 monthsô worth of minutes of weekly meetings at the ECDC were grouped and 

analysed using a software tool called Atlas.ti. A codebook was constructed, as shown in 

section 11.8.1, to ensure a consistent interpretation and application of the codes. The most 

noticeable code categories are ranked on the number of observations or instances, as shown 

in Table 9. The code strategy was aimed at identifying recurring or frequently observed 

themes and through an iterative process were refined to form the code words or code 

categories. Once this distinction was made, all documents were screened and coded 

accordingly. The ranking does not infer importance, but is merely a graphical representation 

of the most frequently discussed themes. Each of the code groupings, as well as the findings, 

are discussed briefly. 

¶ Planning ï The planning focus mostly entails planning around the educational 

programme structure and caregiversô responsibility to plan the following weekôs 

curriculum. This apparently requires a lot of discussion and focus, considering that 

the essence of the ECDC is to provide quality educational care. The ECDCôs director 

spends a lot of time ensuring that staff adhere to its standards and disciplines to 

ensure that planning is submitted in time for review and approval; this is reinforced 

by the July 2019 business report.  

¶ Process ï An emergent pattern from the analysis indicates the reliance on processes 

to operate a successful ECDC, and the continued effort to ensure that process 

adherence and consistency is achieved. The director spends time reinforcing the 

agreed processes, referring to the ECDC policies and procedures; and it seems that 

the weekly discussions have a retrospective focus on what went wrong the previous 

week. Upon closer investigation, the process-related topics were grouped into (1) 

management processes (HR, class operation, sick children, and class and playground 

readiness), (2) education (class processes, educational processes), (3) ECDC-related 

procedures (how to welcome learners, dealing with incidents, and end-of-day 

processes), and (4) caregiving (how to deal with children while giving care).   



 

¶ Quality ï The prominent themes were extracted: the quality of the educational 

programme and reinforcing how to deliver quality caregiving to children; the well-

being of the children; the quality of the ECDC infrastructure; and the discipline to 

adhere to, and following the ECDC policies and procedures.  

¶ People ï This is probably where most of the directorôs energy and focus is placed; 

and this is validated by the researcherôs own observations. An analysis of the meeting 

minutes points to a constant reminder to staff about what is expected from them, the 

need for adherence to and consistency in executing agreed processes, coupled with 

the discipline of always putting the childrenôs well-being first. Human-resources-

related matters are repeated weekly, such as absenteeism, late-coming, scheduled 

leave, and policies.  

¶ Communication ï Weekly parent communication letters emerged as topical, in which 

the theme for the week and the letterôs contents are discussed. Another focus was on 

where and when communication takes place between staff (how to communicate 

effectively). A third was references to when communication takes place with 

children, and the importance of adhering to the language of education used at the 

ECDC.  

¶ Supervision ï The majority of conversations in these meetings about supervision 

centred on the structure of operation in the ECDC, and how a teacher or assistant 

supervises children, inside or outside the class, or how a teacher supervises 

assistants. This is not surprising, given that an ECDC relies heavily on the ability to 

supervise (monitor) children. This institutional competence has a direct association 

with the quality of the ECDC, and extends to the quality of care and the well-being of 

the children. 

¶ Culture ï A theme emerging throughout the minutes was at an ECDC level, where 

the culture is reinforced through formal structures such as policies and procedures, 

and by using examples to drive towards the envisaged state ï e.g., ñBe proud of your 

classò ï and how teachers and assistants should adhere to the schoolôs rules.  



 

Table 9: Main code groupings for minutes of meetings 

 

From the document analysis it was evident that there is very little focus on or discussion of 

the medium- to longer-term aspects of the ECDC, which reinforces the observation that 

isolated problems inform the meetingsô agenda and become the focal point. The ECDC does 

not currently have a strategic review or meeting regime in place. Dealing with isolated 

problems creates a sense of urgency and anxiety in the system, and leads to a feeling of being 

extremely busy, or even of failure, which is caused mostly by the inability to raise the 

conversation to a more strategic level (the longer-term horizon) or to address emerging 

themes in a more sustainable and manageable way. This institutional competence of 

managing the ECD as a system requires institutional capacity, thereby ensuring that quality 

services are delivered.  

School rules and regulations 

The ECDCôs rules and regulations were formally published in a document developed by the 

director, and are updated annually. This document is shared with all existing and new parents 

to familiarise them with the ways of doing things at the ECDC (see section 11.7). The rules 

and regulations document deals with the following key themes: 

¶ Educational programme  

¶ Child well-being  

¶ Operational and logistical arrangements  

¶ ECDC calendar  

¶ Financial information  

Evidently the structure and content of the rules and regulations is seen to be thorough and 

complete, and is available for all of the ECDCôs stakeholders to review. The observation is 

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



 

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

adhered to, but also need to be managed and controlled.   

Email analysis 

According to Marshall and Rossman (2014, p. 205), ñunless a study is quite narrowly 

construed, researchers cannot study all relevant circumstances, events, or people intensively 

and in depth. Instead, they select samplesò. In the event that a study is focused on a specific 

population ï in this case, the ECDCôs email accounts ï a research strategy needs to be 

prepared (Marshall & Rossman, 2014).  

The ECDC uses three email boxes: (1) reception, (2) owner, and (3) accounts. Each of the 

email boxes was sampled over a period of one month (all of the emails were sampled for the 

same month) to understand better the themes and to validate the problem instance, as 

summarised in Table 10. Evidently the email channel is mostly used for engaging and 

communicating with parents about updates and logistics relating to the movement of children 

(with parents), and about matters of a regulatory nature. The email analysis revealed an 

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

running a compliant ECDC.  

It is also noteworthy from the email analysis that the administration and management of the 

ECDC, such as HR, planning, process monitoring, and control, is done face-to-face, and that 

email is thus not the preferred channel.  

Table 10: Email analysis 

Email account #Emails Thematic analysis Observation 

Reception 

(Administrator)  

127 Regulatory: 36 

Class letters: 22 

Relating to sick child: 18 

Communication: 10 

Human resource related: 8 

Purchases: 5 

General admin: 5 

Less Spam: 23 

Total: 104 

 

The majority of the emails had to do with 

direct contact with parents. In the 

instances of both the regulatory and the 

class letters, the ECDC communicated 

with parents 56% of the time. Parents 

communicated with the ECDC regarding 

their childôs absence (17%), while general 

outward emails made up 10%. The 

observation was that internal admin is 

dealt with face-to-face, while email is 

predominantly used as a two-way 

communication channel with parents. 

Owner  

(Director)  

8 Parents: 3 

Marketing: 2 

Accounts: 2 

Regulator: 1 

 

There is a considerably lower volume of 

email on the part of the ECD director; this 

is supported by the fact that the 

administration and management takes 

place inside the boundary of the ECDC, 

while most email communication is dealt 

with by reception. When the director does 

resort to emails, specifically to parents, 

they are of a more serious nature, as all the 

instances involved the well-being of 

children. 



 

Email account #Emails Thematic analysis Observation 

Accounts 

(Finance) 

65 Billing:  58 

Purchases: 4 

Salaries: 3 

The majority of the accounts emails were 

statements sent to parents, followed by 

purchases and salaries. This is an 

indication of the strength of the fiscal 

management, as shown in the survey 

results in section 3.3. 

3.5 Stakeholders or users who need a solution 

The ECDC, when looked at from a holistic perspective, has a wide variety of stakeholders 

and consumers, and all of these parties will have a certain level of interest in the solution. 

First, the stakeholders include the government in the form of the Department of Social 

Development, which sets policy and regulates the ECD domain. The immediate 

neighbourhood and/or local community also has a vested interest, especially in the form of 

the parents of children attending the ECDC. Parents, caregivers, and the director/ 

leader/administrator of the ECDC have a keen interest in the solution, especially considering 

the impact the solution could have on the quality of the services they deliver. The most 

important stakeholder is the child who, as a result of the solution, will be cared for from a 

holistic well-being perspective, and the ECDC will truly feel like óa home away from homeô. 

Second, the ECD fraternity, researchers, and academia will have an interest in the 

development of the ECDA, given that the world of leadership and business management is 

rapidly moving into the ECD environment, and can no longer be ignored.  

3.6 Suggestions for solutions 

Institutional capacity is not a new concept or problem to be faced by many enterprises; and so 

it was anticipated that, through a systematic literature review, learnings could be derived from 

existing IC approaches within and beyond the ECDC domain. As noted in section 4.3 and 

section 4.5.2, various IC approaches do exist as solutions that address the problem.  

Enterprise engineering, as a relatively new approach, addresses enterprise design and change 

in a scientific manner, and is positioned to guide the development of an approach to develop 

institutional capacity. The reason that EE constitutes a possible solution is the fact that, in 

essence, design entails clarity and a good understanding of an enterpriseôs strategic intentions, 

and how internal arrangements need to be designed to achieve this outcome. Enterprise 

engineering consists of an integrated set of disciplines for building or changing an enterprise, 

together with its processes. Section 4.6.1 explores enterprise engineering in more detail, while 

also elaborating on solutions derived from knowledge areas with no application to the ECD 

domain, such as Hoogervorstôs approach and the generic system development process 

(GSDP).  



 

The combination of the existing IC solution literature and the systematic and scientific way in 

which EE suggests the redesign of enterprise design domains lays the foundation for a theory-

rich enterprise capacity development approach that will be useful to ECDC directors who 

wish to improve the quality of the services they deliver.  

3.7 Chapter summary 

Institutional capacity in the ECDC has been confirmed and validated as a problem instance, 

and its directors and administrators need a solution. The survey results showed that quality is 

measured and defined as children being happy, while the well-being of the child, such as 

their care and emotional welfare, is critical, coupled with the quality and cleanliness of the 

physical infrastructure.  

The ECDC has seen significant growth, putting pressure on its internal administrative 

processes and its management systems. Although the ECDC director controls and manages 

the current operation diligently, and is confident about promoting the ECDC, it comes at a 

cost, and is unsustainable. The inability to address problems holistically leads to a short-term 

management horizon, and addressing isolated problems daily has an impact on the quality of 

the services delivered.  

The analysis of documents revealed that the need to provide support to the ECDC director 

was acknowledged, specifically in respect of operational management issues, through the 

appointment of a manager. Planning and process adherence emerged most prominently from 

the analysis of the minutes of meetings; the planning entailed the educational programmeôs 

structure, while the director spends time reinforcing processes, policies and procedures; and 

it is all discussed weekly. The analysis of the ECDCôs email accounts indicated its reliance 

on this platform as a communication channel, both inbound and outbound, and that the 

majority of the correspondence comprised issues of regulatory compliance, educational class 

letters, and child logistics and updates. A closer investigation of the directorôs email account 

showed that the majority of the time is spent on inside-the-boundary process management 

and adherence, and only in the most severe cases will parents be engaged using this channel. 

In response to RQ2 (section 1.3), the definition and understanding of IC in this ECDC is 

defined by both the director and the manager to be all the processes and procedures that have 

to be in place, together with adherence and conformance with processes and procedures ï 

e.g., functions that should be in place to deliver a quality service.  

As shown in Table 11 (highlighted in the dark grey row), Chapter 3 addresses the problem 

analysis phase and forms a response to RQ2. 



 

Table 11: Chapter 3 content map 
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Chapter 4: Literature r eview  

4. Literature review  

The purpose of this chapter is to conduct and report on a thorough systematic literature 

review (SLR) investigating IC in the education environment. The purpose of the SLR is to 

validate the existence of a class-of-problems, discussed in section 4.1 and 4.2, and solution 

areas in section 4.3. Section 4.4 extracts the literature pertaining to quality measurements in 

the ECD environment, and the SLR results are synthesised in section 4.5. Knowledge areas 

with no application in ECD are reviewed and discussed in section 4.6, followed by a 

discussion in section 4.7 of the approach design principles that are used in the construction of 

the ECDA. Method engineering and situational method engineering focus on formalising 

methods for systems development; these concepts are discussed in section 4.8. Section 4.9 

summarises the chapter, and lays the foundation for the ECDAôs design and construction. 

The content of this chapter was originally published as a conference paper (De Boer & De 

Vries, 2019). 

4.1 Problem validation 

The systematic literature review for this study followed eight steps to ensure scientific rigour 

(Okoli, 2015), which are outlined in the next section. 

4.1.1 Research protocol for systematic literature review  

The research protocol covers a broad perspective of IC, along with synonyms such as 

administration and operations management as foundational concepts, together with the 

quality of an ECDC. The literature review is exploratory in nature, investigating whether IC 

could be useful to increase the quality of services at South African ECD centres. The SLR as 

a research method is used to answer the research questions stated in section 1.3. 

Following the guidelines of Okoli (2015) on conducting an SLR, the research method 

follows a three step process: (1) define the SLRôs purpose, (2) execute the SLRôs protocol, 

and (3) produce an SLR synthesis (refer to Figure 7). This research method follows an 

iterative approach up to the point where data saturation is obtained.  



 

 

Figure 7: SLR research method (Okoli, 2015) 

4.1.1.1 Purpose of the literature review 

The purpose of the SLR covers two parts: (a) class-of-problems validation, and (b) solution 

area validation. The review will shed more light on IC in an ECD centre as a class-of-

problems, while empirical evidence aims to demonstrate how the development of IC has 

been achieved in a similar context, with key outcomes and successes that are specific to the 

quality of service offered. Another output from the SLR is to understand how IC 

development should be approached. Ο 

4.1.1.2 Protocol and training 

Text analysis forms part of this SLR; and the text analysis and 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 of inter-coder 

agreement ï that is, the extent to which two or more data analysts code the same qualitative 

data set in the same way, as noted by Guest, Namey and Mitchell (2012, p. 89). The inter-

coder agreement test is designed by adopting both a subjective and a per cent agreement 

approach. Two analysts formed part of this test, and after three iterations and an in-depth 

discussion of the coding results, the final codebook and definitions were accepted, as noted 

in section 11.11.  

4.1.1.3 Searching for the literature 

The initial investigation covered an informal search to find other SLRs that cover a similar 

analysis scope. Next, the research questions informed a search strategy across various 

resources to further help define and inform the keywords for this study, as reflected in Table 

12.  



 

Table 12: Keywords used for the search 

Category Keywords 

Definition or implementation of 

institutional capacity in ECDCs 

Institutional capacity, operations management, capacity 

development, implementation, quality service, administration, 

early childhood development 

The search strings used to search the literature are given in Table 13, and included all three 

categories across all resource databases.  

Table 13: SLR search strings used 

SLR search strings 

ñInstitutional capacityò OR ñoperations managementò OR ñcapacity developmentò OR ñimplementationò 

OR ñadministrationò AND ñquality serviceò AND ñearly childhood developmentò 

Various resources were reviewed to ensure a thorough analysis of the existing bodies of 

knowledge, and included (1) the internet, (2) databases, (3) library catalogues, and (4) 

educational journals, as shown in Table 14. The search strategy indicated that both a broad 

approach (full text) and a narrow approach (abstract, title, and keywords) were used to 

identify most applicable literature for the purposes of this study. Initial indications from the 

full -text internet search produced a fairly big number of irrelevant results, and a decision was 

made to prioritise abstracts, titles, and keywords for the remaining resources.  

Table 14: Search space and resources consulted 

Resources Search strategy Date of search 

Google Scholar full text 09 Jan-19 

Science Direct abstract, title, and keywords 28 Jan-19 

SpringerLink 
abstract and keywords 28 Jan-19 

Scopus abstract, title, and keywords 29 Jan-19 

ProQuest, Education 

database 

abstract and keywords 06 Dec-18 

Early Childhood Education 

Journal (SpringerLink) 

abstract and keywords 3 Mar-19 

Early Education and 

Development (Taylor & 

Francis ï 1556-6935) 

abstract and keywords 3 Mar-19 

4.1.1.4 Practical screen 

All of the articles identified through the search process were screened for inclusion and 

exclusion. Through a structured systematic method, aligned with the approach adopted by 

Schön, Thomaschewski and Escalona (2017, p. 82), the articles were reduced to include only 

those that were relevant to the SLR objective. As seen in Figure 8, a six-step process was 

adopted to reduce the overall number of articles from 188,000 to 77. Step 1 (S1) comprised 

the search string defined in Table 13, searching across all the resources without any 

limitations or boundaries. A total of 188,000 articles were retrieved. Step 2 (S2) reduced the 



 

total number of articles to 56,000. In Step 3 (S3), we applied selection criteria to guide 

inclusion and exclusion.  

The inclusion criteria were papers that were written in English, that incorporated a well-

articulated definition of IC (as well as related words that were included in the search-term 

string), and that had IC as a key theme in the article. The first iteration of the six-step process 

only included IC as a keyword, while subsequent iterations included associated words to 

ensure that all relevant articles were included part of the SLR.  

The exclusion criteria were applied to exclude articles for which the full text was not 

available; full books whose content was not aligned with the research objectives; articles not 

associated with IC (and the associated key words); sources in which IC as a foundational 

concept was not well articulated or was minimally articulated, or in which IC was not 

demonstrated to be a class-of-problems. 

Step 3 (S3) scanned both titles and abstracts for inclusion, and this step further reduced the 

number of articles to 175. A manual screening of both titles (S4) and abstracts (S5) extracted 

the most appropriate and relevant articles; and at this juncture we identified alternative 

spellings, synonyms, and keywords from the shortlisted number of articles for an expanded 

keyword search. The overall number of articles was reduced to 103, enabling a manual 

content scan that produced 77 articles that were the most applicable and relevant to the 

SLRôs objective and purpose. 



 

 

Figure 8: Search process consisting of six phases aligned with  Schön et al. (2017) 

A total of 77 out of 188,000 articles were included as part of the SLR, with a timeline 

spectrum ranging from 1991 to 2018 (see Figure 9). Both older and more recent discourse in 

the domain were incorporated as part of the SLR review and synthesis. 



 

 

Figure 9: Articles grouped by date of publication 

4.1.1.5 Quality appraisal 

The practical screening process identified the articles that were best aligned with the intent of 

the study. In addition, quantitative and qualitative appraisal techniques were used to rank and 

prioritise articles further for the purpose of this study. This is explained in subsequent 

sections. 

Quantitative 

Criteria were developed to test and score articles to ensure that a consistent and replicable 

approach was adopted for article inclusion. A cause-and-effect table was used to rank and 

prioritise the articles. To assist with the quantitative approach, a ranking mechanism was 

used to identify the most relevant documents ï i.e., applying a range of weights, where a 

weight of (1) indicates low importance and a weight of (10) indicated high importance.  

¶ Does the article have relevance for the study in respect of the research questions? 

(10) 

¶ Does the article clearly outline IC, and present a definition of IC? (6) 

¶ Is the article focused on the educational and, more specifically, the ECD 

environment? (8) 



 

¶ Code word count occurrence, being a cumulative number of code words. (8)  

¶ Does the article validate IC as a class-of-problems? (10) 

¶ Does the article suggest solution areas and validation against quality measures 

where implemented? (10) 

Each article was reviewed against the standard and assigned an impact score, with (0) 

demonstrating low impact, (5) medium impact, and (10) high impact. The impact rating 

combined with the weighting of each quality criterion mentioned above provided an overall 

weighting that was recorded in the ótotalô column. Applying the scoring process, the 77 

articles were reduced to 41 articles. 

Qualitative 

Analysing the qualitative merit of an article is the first necessary step when going beyond 

basic design structure and dissecting the logical arguments of the work (Okoli, 2015; Okoli 

& Schabram, 2010). Hart (1998), cited by Okoli (2015), mentions that every article should 

be screened for three items: (i) what claims are being made, (ii)  what evidence is provided to 

support these claims, and (iii)  whether the evidence is warranted and how well the evidence 

is supported. Fallacies in arguments at this point could lead to seriously downgrading an 

articleôs quality score. The qualitative screening protocol scored all 41 articles that were 

extracted during the quantitative prioritisation process against the following indices: (-1) 

absent, (0) not stated, (+1) present. For example, an article could score a maximum of (3) if 

it met all three criteria, indicating a strong quality article. In contrast, an article could score (-

3) if all three criteria were absent, indicating a weak quality article. In Figure 10 a total of 41 

articles are plotted against the quality index, illustrating that 19 were of high quality (3), 

while four were of weak quality (below 0). Articles that scored one to three overall ratings 

(32 articles) were extracted and probed in detail owing to the nature of their findings and the 

evidence to support the claims that these articles made.  

 



 

 

Figure 10: Qualitative appraisal 

Up to this point in the SLR, a shortlist of articles was extracted for the final review and data 

extraction. A detailed extraction form was created that was aligned with the guidelines 

stipulated by Okoli (2015). Data extraction was informed by the following attributes:  

o Basic information (title, authors, publication date) 

o Publication data (journal, conference, date of conference, publisher, 

volume, keywords, and abstract) 

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

o ECD or non-ECD 

o Developing or developed country 

o Artefacts (models, frameworks, or reports) suggested or used 

o Short summary 

o Results and contributions 

All of the shortlisted articles (32) were taken into consideration for the data extraction 

process. With a concise extract of the pertinent data from the most relevant articles, the 

synthesis process began. It is also important to note that the quality process described and 

outlined did not distinguish as an example between empirical and reviewed as all relevant 

articles pertaining to the screening protocol were included. Thus, no article were excluded 

based on the type of article as distinguishable attribute.   



 

4.1.1.6 Synthesis of studies 

During the synthesis, the content of the analysed articles was consolidated in order to make 

sense of the large number of studies. Under the guidance of Popay et al. (2006), the synthesis 

product, at a minimum, is a summary of the current state of knowledge in relation to 

particular review question(s). A narrative synthesis approach is helpful in the early stages of 

the review process, and can increase the chances that the product can be used in policy and 

practice (Popay et al., 2006). The narrative synthesis approach is a form of storytelling. The 

four elements that guide the synthesis process are the following: (1) develop a theoretical 

model of how the interventions work, (2) develop a preliminary synthesis, (3) explore the 

relationships of the data, and (4) assess the robustness of the synthesis product. Table 15 

describes the purpose of each of the elements pertaining to the primary research question, 

noted in section 1.3.1.   

Table 15: The main elements in the narrative synthesis, based on Popay et al. (2006, p. 

12)  

Main elements of synthesis Development of institutional capacity: objectives 

Developing a theoretical model of 

how the interventions work 

a. To inform decisions about the research question and what types of 

studies to review  

b. To contribute to the interpretation of the reviewôs findings  

c. To assess how widely applicable the findings might be  

Developing a preliminary 

synthesis 

To organise findings from the included studies to describe patterns 

across the studies in terms of:  

- IC definition 

- the effect of IC on quality of services 

- class-of-problem / solution area validation 

Exploring relationships in the data To consider the factors that might explain any differences in direction 

and size of effect across the included studies  

Assessing the robustness of the 

synthesis product 

To provide an assessment of the strength of the evidence for:  

- drawing conclusions about the likely size and direction of the effect  

- generalising conclusions on the effectôs size for different population 

groups and/or contexts 

The ensuing section outlines the SLR results for both the class-of-problems and possible 

solution areas, together with the measurement of quality. 

4.2 Results for a class-of-problems 

In answering research questions 1 and 2 (see section 1.3), the literature indicated that the 

ECD environment is complex, and that there is a need for fresh thinking to develop early 

childhood education. A case is made to act and think more systemically to deliver higher 

quality programmes and services that are sustainable over a longer period of time. There is 

evidence that a class-of-problems exists. That is, although progress has been made in the 

provision of quality early childhood education via IC, there remains room for improvement, 



 

especially in developing countries. The SLR identified various instances of this class-of-

problems, excerpts from which are given in Table 16. 

Table 16: Class-of-problems validation 

Source Class-of-problem instance 

(Assefa, 2014) Provision of quality service to the concerned stakeholders and to the 

satisfaction of the users is one of the manifestations and implications 

of institutional capacity. 

(Atmore et al., 2012) Atmore et al. state that various challenges exist in the early 

childhood sector, and among these IC is identified as a class-of-

problems. 

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

realistic organisational objectives, a less-hierarchical management 

approach, and more participatory decision-making processes 

contribute to better institutional capacity in terms of an 

organisationôs ability to deliver the quality services expected by the 

clients or service receivers. 

(Hayden, 1997) Sound management and administration practices reduce staff 

discontent, decrease turnover, create increased respect and status for 

the profession, and significantly influence the quality of service 

delivery. 

(Hayden, 1997) The implication for child care is clear ï quality in the early 

childhood setting is closely linked to the administrative function of 

the ECD setting. 

(Matuga, 2012) The financial resources available, the management structures, and 

the procedures and styles employed in the affairs of community 

schools affect the quality of education provided by either promoting 

or hindering the institutional capacity of ECE centres. 

(Scheepers, 2015) Put differently, it can be posited that a lack of institutional capacity 

leads progressively to governance stress and questionable financial 

viability, which ultimately lead to a service delivery breakdown. 

IC results pivot around development, implementation, and scaling-up to meet the increased 

demand for early childhood care. It entails the business environment, administrative 

capacities, adequate funding, and process components that have a direct impact on the 

quality of services delivered. The role of the director (administrator) is becoming more 

prevalent, given the shift towards a business-type institution. In a study conducted by 

Hayden (1997), a specific focus was placed on addressing the gap in the understanding of 

directors of their administration and management functions in childcare and preschool 

settings. It has become increasingly clear that óprocessô components that make up the adult 

work environment have a powerful effect on quality care in child care centres, and that the 

director plays a central role. The results indicate that, when looking either at leadership and 

management (Nupponen, 2005) or defining a framework to develop the appropriate skills 

(Nupponen, 2006), there seems to be a gap in defining the required administrative tasks. This 

is partly because most directors of child care centres have had no professional training for 

their leadership and administration roles (Nupponen, 2006), while ECD centres are now 

required to adopt management practices and business principles that were not essential 



 

previously (Nupponen, 2005). The expansion of child care facilities and the increasing 

complexity of administrative 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 answering research question 2 (see section 1.3), a structured approach was followed to 

document and compare identified solution areas for the class-of-problems as an outcome of 

the SLR. In essence, four themes were identified under which the solutions and/or 

frameworks were classified: (1) systems thinking, (2) leadership, (3) IC assessment, and (4) 

enablement. 

Systems thinking 

Findings from the research of Bloom (1991) indicate that a systems approach to describing 

early childhood centres could lead to a better understanding of the impact of change, and 

could assist administrators to understand better the significance of their day-to-day roles and 

responsibilities (see Figure 11). 



 

 

Figure 11: The ECD social system (Bloom, 1991) 

The components of the system are summarised in Table 17. They include the environment, 

people, structure, processes, culture, and outcomes.  

Table 17: Components of the system (Bloom, 1991) 

Environment 

Sponsoring agency, Local community and immediate neighbourhood, Professional community (professional 

organisations, colleges, unions, other centers), Legislative bodies and regulatory agencies, Economic, social, 

and political climate, Business community, Technological environment 

People 

Individuals: Personal history (age, gender, ethnicity, family, background), educational level, specialised 

training and experience, knowledge and skill, interests and special talents, beliefs and values, dispositions, 

flexibility and openness to change, energy level, cognitive capacity, learning style, psychological type, 

communication style, self-efficacy, needs and expectations, adult development stage, career stage, level of 

commitment, level of motivation, professional orientation, concomitant roles 

Groups: dominant coalitions  



 

Structure 

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

provided, funding structure, division of labour, accountability and decision making, reporting relationships, 

policies regarding children (enrolment, group size, group composition, ratios), policies regarding parents' 

roles and responsibilities, policies regarding staff recruitment and training, performance appraisal policies, 

pay and promotion system, accounting, budgeting, and fiscal management system, written philosophy, 

program mission, strategic plan, written curriculum, size (square footage), arrangement of space, materials 

and equipment 

Processes 

Leadership style, decision-making and problem-solving processes, communication processes, planning and 

goal setting, group meeting processes, interpersonal relations, conflict management, supervisory and training 

processes, centre evaluation processes, performance appraisal processes, socialisation processes, teaching 

practices, child assessment practices 

Culture 

Shared values, norms, history of the centre, traditions (rituals, celebrations, and customs), organisational 

climate, ethics 

Outcomes 

Organisation: reputation of the centre, fiscal viability, internal efficiency, professional orientation 

Staff: absenteeism, turnover, level of competence, job satisfaction, commitment to centre, professional 

fulfilment 

Children: social competence, cognitive competence, overall health 

Parents: satisfaction with centre, perceived support 

Community / society service provided  

It is important to ensure that the system delivers the intended outcomes. Bergin-Seers and 

Breen (2002) aim to close a gap in the research, specifically relating to the performance of 

ECDCs from a viability perspective. They suggest a performance framework that includes 

environmental factors, the centreôs performance, organisational factors, and the leader/ 

manager role in the centre. Their paper extends the knowledge of centre operations, and 

considers the obstacles that hinder performance. The most profound knowledge from this 

study is the business performance framework, which can inform what is needed to support the 

development of viable child care services, and is applicable to this study (see Figure 12). The 

performance framework considers elements such as environmental factors, the centreôs 

performance, organisational factors, and the leader or manager role in the centre.  



 

 

Figure 12: The business performance model (Bergin-Seers & Breen, 2002) 

Leadership 

The critical role of the administrator or leader in an ECDC cannot be over-estimated; and, 

according to Scripter (2010), developing and embedding IC within the education 

environment requires good leadership. Quality in service delivery is closely linked to the 

administrative function of the early childhood setting, and the administrator is the key person 

to influence both organisational effectiveness and quality of care (Hayden, 1997). An 

increasing recognition of the importance of the administrator calls for research into this role 

and into the characteristics of those who assume it. The leadership framework developed by 

Nupponen (2006, p. 156) focuses on (1) relational and pedagogical leadership, (2) intra- and 

interpersonal skills, and (3) education and training to master these traits. In the context of 

Bloomôs social system, Nupponen (2005) argues that facets of leadership and of a business 

orientation to service delivery will be required, and suggests enhancements or adaptions to 



 

the original system construct. As shown in Figure 13, the roles of director and administrator 

are inserted at the centre of the ECDC. 

 

Figure 13: Final social systems model (Nupponen, 2005, p. 187) 

Institutional capacity assessment 

The five-dimensional framework of Grindle and Hilderbrand (1995) is identified as a very 

useful systemic method to analyse the determinants of IC (Imbaruddin, 2003, p. 27). The 

five-dimensional framework groups the factors that influence the capacity of government 

institutions in five dimensions, as shown in Figure 14. The task network that aims to bring a 

broader ecosystem together in a collaborative manner is an advantage to be considered for 

developing IC in an ECDC.  



 

 

Figure 14: Five-dimensional framework of institutional capacity (Grindle & 

Hilderbrand, 1995) 

However, since the early 1980s, IC analyses have been undertaken in a more comprehensive 

and systematic way, introducing the three-level approach (Imbaruddin, 2003). The United 

Nations Development Program (UNDP) applies the same three-level conceptual approach to 

analyse and assess the capacity of public institutions. Figure 15 describes the three levels as 

(1) the system, (2) the entity, and (3) the individual.  



 

 

Figure 15: A three-level approach to institutional capacity (Imbaruddin, 2003) 

Enablement 

Scheepers (2015) refers to work done by Lusthaus, Anderson and Murphy (1995) that 

describes the elements needed to enable IC: (1) strategic leadership, (2) human resources, (3) 

financial management, (4) infrastructure, (5) programme management, (6) process 

management, and (7) inter-institutional linkages (see Table 18).  

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

Strategic leadership Leadership Programme 

management 

Planning 

Strategic planning Implementing 

Governance Monitoring 

Structure Process 

management 

Problem-solving 

Niche management Decision-making 

Human resources Research Communication 

Teaching Monitoring and evaluation 

Managerial staff Inter-

institutional 

linkages 

Networks 

Technical/support staff Partnerships 

Other core resources 

 

Infrastructure External communications 

Technology  

Finance 

4.4 ECD quality 

In answering research question 3 (see section 1.3), a schoolôs climate quality enhances the 

emotional and social well-being of the child. The findings suggested that, for parents and 



 

teachers, quality concerns were not about what early learning centres have provided in terms 

of facilities (input indicators), but rather about the process indicators for how centres 

promote childrenôs holistic well-being (Van Heerden, 2016). Various measurement methods 

exist (see Table 19); but the Program Administration Scale (PAS) is designed to measure 

reliably and to improve the leadership and management practices of centre-based 

programmes. The PAS was developed in 2004 by Talan and Bloom to fulfil the need to ólook 

beyond classroom qualityô when assessing early childhood programmes. The reason for this 

is according to (Arend, 2010, p. 49):  

While there are several instruments available to measure the quality of teacherïchild 

interactions and the quality of the classroom instructional practices, there does not 

currently exist a valid and reliable instrument that solely measures the administrative 

practices of an early childhood program. 

Table 19: ECD quality measurements 

Method Source Areas of concern 

1. USDE and 

CHEA 

(Wilkerson, 2017) (1) Student achievement and continuous improvement, (2) 

curriculum, (3) faculty, (4) facilities, equipment, and 

supplies, (5) fiscal and administrative capacity, (6) student 

support services, admissions, and information systems. 

2. Trinidad and 

Tobago 

(Wandili, 2015) Mixed set of process inputs: Teachers, pedagogy, internal 

structures. 

3. ECD reflection 

tool 

(Excell, 2016) (1) Teaching and learning, (2) leadership and 

management, (3) environment, (4) policy and systems 

frameworks. 

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

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

quality. 

6. Three-point 

scale 

(DOSD, 2006) (1) Staff, (2) management, (3) premises and equipment, (4) 

active learning, and (5) observation by reviewer. 

7. Program 

Administration 

Scale (PAS) 

(Arend, 2010) (1) Human resources development, (2) personnel cost and 

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

fiscal management, (6) programme planning and 

evaluation, (7) family partnerships, (8) marketing and 

public relations, (9) technology, and (10) staff 

qualifications. 

8. Quality 

components 

(Harrist, Thompson 

& Norris, 2007) 

(1) Communication and rapport, (2) caregiver practices, (3) 

staff characteristics, (4) finances and resources, (5) 

visibility and involvement, (6) professionalism. 

9. Early childhood 

environment 

rating scale 

(ECERS) 

(Al Hassan, Obeidat 

& Lansford, 2010) 

(1) Space and furnishing, (2) personal care routines, (3) 

language reasoning, (4) activities, (5) interaction, (6) 

programme structure, (7) parents and staff. 

4.5 Discussion of SLR results 

One of the biggest impediments to delivering quality ECD services is effective administrative 

and management systems to operate an ECD centre, and this is validated through the SLR as a 



 

class-of-problems. The inability to build and embed the necessary IC prevents administrators 

from leading quality ECD centres.  

4.5.1 The class-of-problems in ECD 

The ECD environment is changing, and there is a need to adapt traditional thinking and 

approaches to align better with concepts that are more familiar to leaders in the business 

world. The dynamic environment demands a systematic approach to the management and 

delivery of ECD services. Administration has not been recognised as a separate skill area 

from teaching in childcare centres and, as such, has not been allotted sufficient credentials, 

recognition, or rewards. Three variables have a direct impact on building IC competence: the 

leadership role, administrative competence, and resources.  

4.5.2 Solution areas 

Solutions to address IC are not a foreign concept, especially in typical business or non-

educational domains. In fact, various approaches and solutions exist and are well-

documented. In order to address the class-of-problems in the ECD context, solutions need to 

be fused together to create an approach that administrators can adopt and use to build and 

embed IC. The focus on leadership, while adopting a systems approach to describing ECD 

centres, can lead to a better understanding of the impact of change, but will require an 

approach for integration and implementation purposes. The IC assessment frameworks 

provide a perspective on how to assess and make determinations on the level of IC, and act as 

key input into the development of an ECDA. 

4.5.3 Quality measurements 

The quality of services in the ECD environment needs to be broader than just the classroom or 

education. The quality measurement needs to ensure that both educational outcomes and 

administrative practices are adequately covered. The PAS measurement method ensures that 

quality is measured beyond the classroom, and that administrative performance is included.   

4.5.4 Summary 

Various components of a solution to address the class-of-problems exist, but none is 

structured in a way that informs an approach for administrators to follow. Bringing all the 

parts together, Figure 16 visually displays the core frameworks/approaches and the latest 

thinking to help address the development of IC in an ECDC. The core solutions are: (1) The 

social systems model (Bloom, 1991), (2) the final social systems model (Nupponen, 2005), 

(3) the business performance model (Bergin-Seers & Breen, 2002), (4) the five-dimensional 

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



 

(Imbaruddin, 2003), while Scheepers (2015) suggests (6) IC elements. Each of these 

contributions not only shapes and informs the approach to leading and managing a quality 

ECDC, but also draws on experience and expertise from non-traditional education domains 

to address the lack of IC in ECDCs in the South African context as a class-of-problems. The 

combination of all the elements from these contributors forms the basis of the enterprise 

capacity development approach (ECDA).  

 

Figure 16: Various solutions impacting IC 

4.6 Knowledge areas with no application in ECD 

The use of enterprise design and change theories and frameworks is positioned to approach 

the ECDC evolution through the construction of the ECDA in a systematic manner. Section 

4.6.1 presents enterprise engineering (EE) as a discipline, and reviews its theories and 

fundamentals; this is followed by a description of Hoogervorstôs approach in section 4.6.2. 

The enterprise evolution contextualisation model (EECM), explained in section 4.6.3, is 

discussed to provide descriptive guidance for a new enterprise change approach. Last, 

section 4.6.4 discusses the generic system development process (GSDP) in light of the using 

and provisioning systems.  

4.6.1 Enterprise engineering 

Enterprise engineering as a relatively new approach that addresses enterprise design and 

change in a scientific manner, and is positioned to guide the development of the ECDA. The 

application of EE fundamentals and theories is discussed in more detail in the next section. 



 

Enterprise engineering as a discipline 

Dietz et al. (2013) make a case for a new scientific, intentional approach to addressing 

enterprise change. Criticism is aimed at scientific management, raising ethical questions 

about human capital deployment and about the efficiency and effectiveness of enterprises. 

According to Dietz et al. (2013), various approaches have been proposed over the years to 

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

Enterprise engineering is a new, holistic approach to addressing enterprise changes of all 

sizes and in all kinds of enterprises (Dietz et al., 2013). According to Martin cited in (Dietz 

et al., 2013), ñenterprise engineering is an integrated set of disciplines for building or 

changing an enterprise, its processes, and systemsò. An enterprise is an intentionally created 

cooperative of human beings with a certain societal purpose, and the intentional character of 

enterprise creation requires design activities. According to Dietz et al. (2013), for some, the 

term design in the context of enterprises has uncomfortable connotations, as it is associated 

with mechanistic approaches to enterprises, arranging them as if they were machines. Indeed, 

as emphasised earlier, we consider design to be an activity that is based on enterprise 

learning, through which enterprise members cope with the unexpected (Dietz et al., 2013). 

Dietz et al. (2013) mention that design in essence entails clarity and a good understanding of 

the enterpriseôs strategic intentions, and how internal arrangements need to be made to 

achieve this outcome.  

Enterprise engineering theories 

Dietz et al. (2013) outline the theories that form part of the EE discipline, and state that some 

of the theories are mature; others need development and improvement; and new ones need to 

be added. Four classes of theory ï (1) ideological, (2) technological, (3) ontological, and (4) 

philosophical ï are seen as foundational to the discipline of EE. The theories are related to 

each other, as shown in Figure 17 (Hoogervorst, 2018a). The theories in the class on the 

óarrowô side are based on a number of theories on the óshaftô side. 

¶ Philosophical theories are those that address very basic conceptual matters, and are 

evaluated on their truthfulness in a chosen area.   

¶ Ontological theories address explanatory and/or predictive relationships in observed 

phenomena and, specifically, the interest in cause-and-effect relationships in systems. 

¶ Poietical theories address meansïend relations between phenomena, and form the 

basis for design methods, often called methodologies. 



 

¶ Ideological theories address the goals that people in society ï and, specifically in this 

study, enterprises ï want to achieve; and this is fuelled by convictions, vision, and 

beliefs. 

 

Figure 17: Foundations for enterprise governance and engineering (Hoogervorst, 

2018a, p. 69)  

Dietz et al. (2013) discuss the methodological foundations of EE, and specifically the role of 

scientific methodologies in EE, and the distinction between natural sciences and design 

sciences. Natural sciences are concerned with understanding and explaining observable 

phenomena around us. Examples of natural sciences are the physical, biological, social, and 

behavioural sciences. Specifically regarding enterprises, the social and behavioural sciences 

seek to understand, explain, and predict organisational and human phenomena (Hevner, 

March, Park and Ram (2004), cited by Dietz et al. (2013). Therefore the natural sciences 

belong in the class of ontological theories in Figure 17.  

Dietz et al. (2013) state that design science is concerned with devising artefacts or other 

intentionally created results. Therefore these sciences belong to the class of technological 

theories in Figure 17. To illustrate further the distinction between natural sciences and design 

sciences, Dietz et al. (2013) cite Hevner et al. (2004) that one might say that the natural 

sciences are about finding out how things are, whereas the design sciences are about finding 

out what is effective. 



 

4.6.2 The Hoogervorst approach 

The purpose of this section is to outline briefly Hoogervorstôs approach as a foundation for 

further discussion when developing and describing the ECDA.  

Hoogervorstôs perspective 

Hoogervorst (2009) criticises the mechanistic, reductionist approach that is evident in other 

enterprise design approaches, and suggests an organismic approach to design and governing 

the enterprise. The organismic way of organising is directed to adaptation, flexibility, and the 

ability to change in the light of unforeseen requirements. A shift is required from top-down 

control to a bottom-up empowerment (Hoogervorst, 2009). Hoogervorst (2009) developed an 

approach that is iterative, emergent, creative, and non-algorithmic, and his multi-disciplinary 

inquisitive approach starts with the strategic context, defining the preliminary design aspects, 

which are translated into areas of concern and requirements.  

Hoogervorst (2018b) adds that a morphogenic development is needed: 

Unlike the mechanistic or organismic metaphors, the morphogenic enterprise 

conceptual model enables to address the three essential concepts that fuel and 

determine enterprise developments: human agency (especially employee agency), 

reflexivity, and reciprocity. Through this model, the ever-present circular 

relationship between enterprise members and their context can be understood (shape 

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

processes. 

Hoogervorst (2018b) describes four main design domains in which the main functional 

domain is business, and the main constructional domains are organisation, information, and 

information technology (Figure 18). In this context, the business domain is classified as the 

óblack boxô (function), while the organisation domain refers to the ówhite boxô 

(construction), discussed in section 4.6.1. 



 

 

Figure 18: Main enterprise design domains (Hoogervorst, 2018b, p. 290) 

The main enterprise designs are briefly summarised, using Hoogervorst (2018b)ôs 

classification and definition: 

Business ï Refers to the main functional design domain, and concerns the functional 

relationships of the enterprise with its environment. 

Organisation ï Classified as the constructional design domain that is concerned with white-

box properties, and the internal arrangement and operation of the enterprise that brings the 

black-box properties forward.  

Information ï Information is a crucial factor in establishing the white-box 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) ï Technology is an important aspect in carrying out the material 

production activities of transactions. This domain is concerned, therefore, with the design of 

the overall enterprise IT system that provides information services to the enterprise 

organisation. Technology supports all the business, organisation, and information domains, 

and thus is critical to the enterprise construction. IT is used to support transactions ï 

specifically those that are infological and datalogical. 

The lack of unity and integration is identified as the core reason for failing enterprise 

(strategic) change initiatives. To achieve unity and integration, coherence and consistency 

within and between the design domains is required (Hoogervorst, 2018b).   



 

Construction of the environment 

Functional relationships need to be explained, given that an enterprise functions as a system: 

the enterprise is the provisioning system and the environment is the using system, as 

discussed in section 4.6.2. The white-box properties for the using system are shown in Figure 

19, with the wants and needs that define the functional relationship with the black-box 

properties of the enterprise (Hoogervorst, 2018b). Hoogervorst (2018b) states that the 

importance of various white-box properties is dependent on the type of enterprise and the 

products and services provided, and is better classified as the strategic context. The strategic 

context outlines more specifically the enterpriseôs purpose, vision, mission, goals, and 

strategic desirables, which are seen as an important input into the constructional design of 

the enterprise. 

 

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

Construction of the business domain 

Hoogervorst (2018b) describes the design aspects as a set of initial and preliminary attention 

areas or enterprise design, which are formulated on the basis of the strategic context, as 

explained earlier. Business design aspects, depicted in Figure 20, concern the functional 

relationships between the enterprise and its environment, derived from statements, 

intentions, or reasoning about the strategic context, such as revenue models or channels.  



 

 

Figure 20: Business design aspects (Hoogervorst, 2018b, p. 307) 

Construction of the organisation domain 

Hoogervorst (2018b) specifies the organisation design aspects (shown in Figure 21), and 

classifies them according to social, behaviour, and structural-functionalist contexts. The 

importance of the design aspects is to identify important topics of indirect design and 

important areas of concern, such as behaviour and motivation, and to stress the importance of 

design aspects beyond the traditional structural-functionalist topics.  



 

 

Figure 21: Organisation design aspects (Hoogervorst, 2018b, p. 307) 

Construction of the information domain 

According to Hoogervorst (2018b), the information design aspect concerns the utilisation 

and administration of information (data), with a focus on describing the utilisation, the 

administration, and the foundation, as shown in Figure 22.  

 

Figure 22: Information design aspects (Hoogervorst, 2018b, p. 309) 

Construction of the IT domain 

Hoogervorst (2018b) classifies the IT design aspects as the use of IT systems and their 

infrastructural characteristics (shown in Figure 23). 



 

 

Figure 23: IT design aspects (Hoogervorst, 2018b, p. 309) 

4.6.3 The enterprise evolution contextualisation model 

The enterprise evolution contextualisation model (EECM) is descriptive in its nature. Its 

contribution to the development of the ECDA is discussed below.  

EECM 

Enterprise engineering (EE) emerged as a new discipline to encourage comprehensive and 

consistent enterprise design. Since EE is multidisciplinary, various researchers have studied 

enterprises from different perspectives, which has resulted in a plethora of applicable 

literature and terminology, but without a shared meaning (De Vries et al., 2017). De Vries et 

al. (2017) further suggest that the emerging EE discipline aims to address a broader scope of 

design, and that the need to address knowledge fragmentation is encapsulated in an 

enterprise evolution contextualisation model (EECM). EECM addresses the following 

objectives: 

Objective 1 ï To provide the setting in terms of a descriptive model to serve as a common 

reference model to understand and encapsulate the EE knowledge base fully . 

Objective 2 ï To contextualise a broader set of enterprise design/alignment/governance 

approaches. 

Objective 3 ï To enable an EE practitioner to describe, understand, and compare different 

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

De Vries et al. (2017) state that EECM is a descriptive model (refer to Figure 24 for a 

graphical representation of the EECM) to contextualise an existing approach and to 



 

contextualise approaches that address a broader scope of enterprise evolution. The content of 

an existing design/alignment/governance approach typically answers three questions: 

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

¶ Question 2: What should the enterprise evolve? 

¶ Question 3: How should the enterprise evolve?  

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

answers the three questions above (De Vries et al., 2017): 

¶ Component 1: Concept of enterprise and paradigm of creating value (Figure 24, 

foundation ellipse) (answering Question 1). 

¶ Component 2: Three dimensions (Figure 24, three panes of the block) to define the 

scope of evolution (answering Question 2) in terms of three dimensions: design 

domains, concerns and constraints, and enterprise scope. 

¶ Component 3: Supporting mechanisms and practices (Figure 24, bottom triangle) to 

ensure the desired evolution across the three dimensions (partially answering 

Question 3). 

¶ Component 4: Approach classifiers (Figure 24, callout) that influence the selection of 

appropriate mechanisms and practices (partially answering Question 3).  

 



 

 

Figure 24: The EECM (version 2) (De Vries et al., 2017, p. 23) 

Component 1 ï concept of enterprise and paradigm of creating value 

The concept of the enterprise is expressed through analogies that are often used by approach 

authors to define the enterprise. The paradigm of creating value relates to the philosophical 

dimension of a paradigm, providing the why of the enterprise design/alignment/governance 

approach (De Vries et al., 2017). Authors of approaches base their proposed approach on 

defendable value propositions or offerings. The authorsô ways of thinking, paradigms, and 

belief systems typically motivate the development of an approach in an enterprise context.  

The concept of the enterprise might differ depending on the approach authorôs viewpoints 

and beliefs. It is important, therefore, to understand the approach authorôs definition of the 

enterprise when interpreting or using the specific approach they have developed.  

Component 2 ï dimensions 

The literature reveals many different conceptualisations of design domains (De Vries et al., 

2017). This component represents three dimensions that are needed for design activities, 

displayed on the front, side, and top panels shown in Figure 24. Design domains are the areas 

that an approach aims to (re)design, while the concerns and constraints contain the 

functional and constructional requirements that need to be addressed during the design of 

one or more design domains. The enterprise scope reflects the extent of design, alignment, 

and governance in terms of the internal enterprise structures (De Vries et al., 2017). 



 

Component 3 ï mechanisms and practices 

Mechanisms and practices support specific design/alignment/governance approaches that are 

described by this component. The mechanisms and practices are underpinned by the belief 

and paradigm of creating value (Component 1), as well as the alignment strategy that enables 

design/alignment/governance across relevant dimensions (Component 2) (De Vries et al., 

2017). De Vries et al. (2017) extracted categories of mechanisms and practices from existing 

approaches: 

¶ Architecture description, reference models, and modelling practices for design 

domains 

¶ Selection and measurement of concerns 

¶ Methodologies 

¶ Governing principles and standards 

¶ Governing bodies and governing practices 

¶ Transformation roadmaps 

¶ Analyses (e.g., gaps/impact) 

¶ Maturity models 

¶ Skills/learning requirements 

¶ Software tools and/or guidance 

Component 4 ï approach classifiers 

EECM provides three classifiers to differentiate how they ensure consistent design/ 

alignment/governance (refer to Figure 24). Component 1 (beliefs and paradigms of value 

creation) directly influences the approach, which in turn influences Component 3 

(mechanisms and practices), which is required in combination with the design/alignment/ 

governance approach (De Vries et al., 2017). Four classifiers are discussed: 

Version(s) of evolution ï Refers to the version of the architecture description, in which some 

approaches focus on the as-is state with a view to identifying improvement opportunities, 

while others take a forward-looking to-be state view.  

Starting point for carrying out architecture work ï Approaches will have their own starting 

points, whether top-down or bottom-up, in designing the domains.  

Changing/dynamic nature of things ï Enterprises are dynamic and are subject to constant 

change, and different means need to be defined to deal effectively with these dynamics over 

a period of time. The approach needs to be cognisant of the nature of things, and to define 

the adequate response. 



 

De Vries et al. (2017) mention that the EECM allows an approach designer to position an 

approach in the broader scope of enterprise design and to 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 to address shortcomings prior to its 

application/implementation in the industry. Since EECM is descriptive rather than 

prescriptive, additional assistance is required to guide practitioners towards improving their 

existing enterprise-specific approach.  

Guidelines for using EECM  

The theoretical design/governance/alignment approaches presented in the literature differ 

from those in industry, which exist as tacit knowledge in the minds of employees. The 

process for identifying the underlying paradigm of value creation for an industry approach 

requires a different or more complex method (De Vries et al., 2017). An approach developer 

needs to test two conditions, as defined by De Vries et al. (2017):  

(1) Evaluate the concept of the enterprise and paradigm of value creation 

o Step 1: Consult the introductory chapters of the published work to search for 

enterprise definitions and analogies that are used to define the enterprise. 

o Step 2: Consult the introductory chapters of the published work to identify the core 

enterprise design/alignment/governance problems that the approach author(s) intend 

to address. The approach author(s) usually argue that existing approaches (or 

frameworks, methods, practices, etc.) do not address the core problems sufficiently. 

o Step 3: Evaluate the consistency of the concept of the enterprise and value-creation 

paradigm:  

o When approach authors use multiple contradictory definitions and analogies 

to define the enterprise, there is an inconsistent concept of the enterprise. 

When approach authors intend to address unrelated or different kinds of 

problems, there is an inconsistent value-creation paradigm. 

(2) Evaluating possible design domains 

Design domains are those aspects of an enterprise that approach authors deem important or 

necessary for a design. The following steps are suggested for identifying and evaluating 

approach-specific design domains: 

o Step 1: Consult the content that describes possible design domains that need to be 

designed/aligned/governed. Different terminology may be used to indicate the 

existence of a design domain ï e.g., components, facets, items, entities, or systems. 



 

o Step 2: Assess the validity of possible design domains against validity indicators: 

o Indicator 1 ï evident design activities are applied cross-structure: According 

to Hoogervorst (2018b), ñdesign domains are enterprise facets where design 

needs to take place, guided by architecture and thereby dealing with 

requirementsò. Thus the approach should elucidate design activities or phases 

for designing each design domain separately or concurrently across enterprise 

structures, departments, or business units.  

o Indicator 2 ï associated concerns (i.e., requirements) are defined: Valid 

design domains are associated with multiple concerns (functional and non-

functional/constructional) that need to be addressed during enterprise design. 

A concern could be addressed by more than one design domain. 

o Indicator 3 ï evident architecture descriptions exist: Design activities for 

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. 

¶ Step 3: If possible design domains are invalid according to the assessment in the 

previous step, then a single design domain exists ï i.e., the entire object system/entity 

that needs to be designed. If, for example, the approach intends to provide guidance 

on designing the entire enterprise (as the object system/entity), then the single design 

domain is the enterprise. 

4.6.4 Generic system development process 

Design aspects in a systems context are typically revealed in an inquisitive process, and for 

this reason it is important to discuss the system development process and its contribution to 

the construction of the ECDA. Design aspects are merely initial and preliminary attention 

areas for design; they must be formalised in functional and constructional requirements, and 

in areas of concern. Requirements and areas of concern are addressed in system design 

domains through system design (Hoogervorst, 2018b).  

Hoogervorst (2018b) describes the system to be designed as the provisioning system, also 

identified as the object system: the object of design. The provisioning system has a functional 

relationship with its environment, also called the using system. The using system is 

dependent on a functional relationship with the provisioning system, discussed in section 

4.6.1. In order to define properly the functional relationship, the wants and needs of the using 

system must be precisely known. Thus, to design properly the functional relationship with 



 

the provisioning system (black-box), the construction (white-box) of the using system must 

be known, depicted as the generic system development process (GSDP) in Figure 25. 

 

Figure 25: Generic system development process (Hoogervorst, 2018b, p. 256) 

Hoogervorst (2018b) notes that functional and constructional design is a sequential activity, 

but iterative as constructional issues impact functional design, and vice versa. After the 

functional design of the provisioning system, the constructional design can be accomplished. 

Architecture guides functional and constructional designs, while addressing requirements 

and areas of concern. In order to comprehend fully the notion of construction, the following 

key terms are defined by Hoogervorst (2018b):  

Constructional design ï Aimed to create white-box properties to enable the use of black-box 

properties in view of the functional relationships.  

Constructional decomposition ï The breakdown of the main constructional domain in a 

complete and necessary set of detailed constructional design domains that enables a 

comprehensive constructional design. 

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

constructional design must take place. 

4.7 Approach design principles 

Enterprise engineering is an emerging discipline; and the need to describe an enterprise in a 

holistic manner has led to various studies over the past years that have focused on defining 

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



 

present evidence of the existence of a phenomenon and of the inability of existing 

approaches to address the phenomenon adequately. Rather than stifling the emergence of 

new enterprise design approaches, De Vries (2016) encourages the enterprise designer to 

define his/her own ideologies in respect of enterprise design, and to identify the stakeholder 

concerns that will be addressed by their approach. This includes the conditional use of the 

approach in the specific enterprise context and demarcated design scope. In this study, De 

Vries (2016) developed approach design principles (ADPs), and Van der Meulen, De Vries 

and Gerber (2017) evaluated these ADPs using a DEMO-based EE methodology to guide 

approach developers when designing and explicating new approaches, thereby improving the 

usability of the approach while contributing to the EE knowledge base.  

Eleven principles are briefly explained and, based on De Vries (2016) are 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) explain that different analogies are used to conceptualise 

the enterprise, such as machines, biological systems, and psychic prisons. The 

conceptualisation of the enterprise has an influence on how an approach author demarcates 

design domains, while it also provides a descriptive representation of the enterprise. 

Implications: Provide a description of the enterprise using analogies, together with the 

underlying theory for the particular enterprise contextualisation. 

Prerequisites for applying to an ECDA: It is important to state the prerequisites for adopting 

the ECDA (Van der Meulen et al., 2017). An example of a prerequisite for an ECDA is that 

the ECDC must be functional and operational, as the ECDA is not best-suited to a start-up or 

new operation.  

4.7.2 Principle B: Explicit phenomenon 

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

problems ï that is, similar kinds of problems. 

Rationale: As noted by Van der Meulen (2017), if a phenomenon is not fully understood, it 

cannot be properly addressed and improved. 

Implications: Produce sufficient evidence that an existing phenomenon or class-of-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 state a paradigm of value creation as a testable 

proposition for addressing an existing phenomenon or class-of-problems. 

Rationale: Creating testable propositions for existing and new approaches creates a starting 

point for the expansion of the enterprise engineering knowledge base. 

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

achieve the intended value.  

4.7.4 Principle D: Explicit means (ways) of demarcating and representing design scope 

Statement: A design approach should clearly define and motivate the way to demarcate 

design scope (enterprise scope, design domains, and concerns/requirements) that is relevant 

to the approach. 

Rationale: The demarcation of design scope for a design approach is contextual, and will 

depend on the intentions of the approach developer.  

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

design domain. 

4.7.5 Principle E: Well-demarcated and well-defended design scope and using scope 

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

the intended value creation. 

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 inside-the-boundary complexities versus outside-

the-boundary complexities, design domains, and areas of concern for the intended industry. 

4.7.6 Principle F: Representations of design scope 

Statement: A design approach should clearly define and motivate notation standards that are 

used to describe/represent the design scope adequately. 

Rationale: Multiple language and notation standards already exist to represent different 

perspectives of design domains of the enterprise. Notation standards are based on the idea 

about the nature of the enterprise and its sub-systems. A deviation from known standards 

may be required as the particular enterprise context changes.  

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

the standard. 



 

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 has a definite set of constructs that describe the detail of the 

approach. De Vries et al. (2017) propose the use of the four EECM components as a meta-

model to identify and define the constructs of an approach.  

Implications: Define the overall structure and organisation of the approach, together with the 

mechanisms, practices, and roles. 

4.7.8 Principle H: Justificatory knowledge 

Statement: A design approach must provide explanatory knowledge that links the paradigm 

of value creation with its constructional components. 

Rationale: Provides an explanation 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: Approach mutability 

Statement: A design approach should clearly state the possibilities for tailoring the approach 

within the pre-defined design scope. 

Rationale: It is not always possible to develop or design multiple instances of an approach ï

in this instance, the ECDA. It is important for the approach developer to identify the 

possibilities for tailoring the approach, especially as enterprises are dynamic and ever-

changing. 

Implications: Define iterations or versions of the approach ï i.e., 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 is conditional, and the approach developer needs to decide whether 

additional advice will add value ï e.g., for how the approach will be used in a different sector 

from the intended one.  

Implications: Define tailoring advice and advice for introduction into real-life settings. 



 

4.7.11 Principle K: Expository instantiation (optional) 

Statement: A design approach may incorporate an instantiation. 

Rationale: This principle is optional; the realistic implementation of an approach can aid in 

identifying problems in the approachôs design, and can also be a concrete demonstration of 

the value of the approach. Implementation results do not necessarily form part of the 

construction of the design approach.  

The principles outlined above will be useful when approaching developers in guiding them 

during the development and construction of the new or adapted approach. Currently, the 

principles only provide guidelines for the construction of a new or adapted enterprise design 

approach, and it is believed that, through action design research (ADR), further guidance on 

the evaluation of the design will be obtained (De Vries et al., 2017).  

4.8 Method engineering applied to enterprise approach development 

Method engineering and situational method engineering focus on formalising the use of 

methods for systems development (Henderson-Sellers & Ralyte, 2010, p. 424). Even though 

method engineering and situational method engineering focus on formalising methods for 

systems development, we believe that their concepts are also applicable to the development 

of an enterprise approach and, more specifically, of an ECDA. Formal techniques have been 

incorporated into situational method engineering ï in particular, meta-modelling approaches 

at various scales ï from full-method to single-fragment descriptions (Henderson-Sellers & 

Ralyte, 2010). Multiple dimensions of modelling exist; in particular, models can be stacked 

in terms of their abstraction level. Meta-models provide a way to define the rules at a higher 

level of abstraction; and this, in essence, acts as an introduction to the abstraction levels 

adopted in this particular study.  

EECM as a meta-model 

The general conceptual modelling framework provided by Dietz and Mulder (2020) assists in 

explaining how the ECDA was constructed and elaborated on in a paper by De Boer and De 

Vries (2021).  



 

 

Figure 26: The general conceptual modelling framework of Dietz and Mulder (2020), 

applied to ECDA 

With reference to Figure 26, we believe that the enterprise evolution contextualisation model 

(EECM) is a meta-model for enterprise design approaches, since EECM was developed 

inductively and elaborated on in section 4.6.3. Both Hoogervorstôs approach, discussed in 

section 4.6.2, and the IC development approaches, introduced in section 4.3, are 

instantiations of EECM.  

4.9 Chapter summary 

This chapter has addressed the problem formulation of the ADR methodology, and more 

specifically has addressed RQ2, RQ3, and RQ4 as marked in dark grey rows in Table 20.  

In response to RQ1, the main research question, and in addressing which enterprise capacity 

development approach would improve the quality of services, a plethora of solutions and 

approaches does exist; but none of them specifically addresses enterprise capacity 

development (section 4.5 and Figure 16). The identified approaches were listed as: (1) the 

social systems model (Bloom, 1991), (2) the final social systems model (Nupponen, 2005), 



 

(3) the business performance model (Bergin-Seers & Breen, 2002), (4) the five-dimensional 

framework (Grindle & Hilderbrand, 1995), and (5) the systematic way to assess IC 

(Imbaruddin, 2003), together with (6) Scheepers (2015), who suggests IC elements. 

Addressing enterprise capacity development holistically will remain a challenge in its current 

fragmented form.  

In order to address and satisfy RQ1, knowledge areas with no application in the ECD 

environment (section 4.6) were researched. As an example, enterprise engineering as a new 

scientific and holistic approach to enterprise design was positioned and substantiated, and is 

positioned to inform and guide the response to RQ1. Further to enterprise engineering, the 

descriptive nature of EECM, combined with the prescriptive guidance of ADPs, provided the 

necessary design guidance in developing an ECDA that would focus on a key paradigm of 

value creation ï i.e., to improve the quality of services in the ECD arena. 

In response to RQ2, and as discussed in section 4.1, IC was defined as the administrative and 

managerial functions that cover elements ranging from leadership to human resources, 

infrastructure such as physical facilities, programme and process/procedure management, 

and forming inter-institutional linkages.  

In response to RQ3 and RQ4, the fragmented manner in which solutions and mechanisms 

and practices aim to address IC was reflected in Figure 16. Each of the listed contributions 

(approaches) influenced the evolution of the enterprise capacity development approach 

(ECDA), and were discussed further and demonstrated in Chapter 6. It was noted that there 

is little evidence of actual implementation, making the comparable effect on IC extremely 

difficult, but which this study aims to address. 

Extracting knowledge from the existing literature to guide the design of an ECDA, and in 

response to RQ5, the prescriptive guidance of the ADPs (section 4.7), together with method 

engineering, was discussed. An ECDA as an instantiation of EECM, and EECM as the meta-

model, provided a common frame of reference for the development of an ECDA, enriched by 

Hoogervorstôs approach and by existing IC development approaches. The actual 

development of an ECDA to address RQ5 is presented in Chapter 5. 

This chapter has validated institutional capacity as having a direct impact on the quality of 

the services delivered in ECDCs, and that developing IC in ECDCs remains a challenge. 

Knowledge areas from outside of the ECD arena, such as enterprise engineering, were 

researched to guide the development and evolution of the ECDA.  
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Chapter 5: Construction of the ECDA  

5. Construction of ECDA 

Building on Hoogervorstôs approach, as well as on existing IC development approaches, this 

chapter presents the function (in section 5.1) and form (in section 5.2) of the ECDA, 

following guidance from the approach design principles discussed in section 4.7. Approach 

tailoring is discussed in section 5.3, while interview feedback from both an independent 

approach developer and the ECDAôs main user are presented in section 5.4. Section 5.5 

validates the ECDAôs comprehensiveness, followed by the summary in section 5.6.  

5.1 ECDA introduction (function) 

The ECDA adopts the morphogenic enterprise paradigm from Hoogervorst (2018b) to 

address the three essential concepts that fuel and determine enterprise developments: human 

agency (especially employee agency), reflexivity, and reciprocity. The ECDA also 

acknowledges that the ECDC is a social system, in accordance with Bloom (1991).  

Objectives and intended value 

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

three questions. The ECDA answers the three questions as follows: 

Why should the ECDC use the ECDA to evolve? The ECDA should provide constructional 

guidance for the evolution of South African ECDCs, improving the administrative and 

management function associated with the enterprise functions to increase the quality of 

service delivery. The ECDA is comprehensive enough for the early childhood development 

context, since it synthesises knowledge from existing IC approaches and from an existing EE 

approach ï i.e., that of Hoogervorst.  

What should the ECDC evolve? The ECDA focuses on developing the inside-the-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); (3) infrastructure (i.e., facilities); and (4) human 

skills and know-how. The ECDA also acknowledges the existence of other facets that evolve 

at an enterprise, but that cannot be designed via a system development process. 

How should the ECDC evolve? The ECDC will evolve by applying the ECDA, 

implementing a key mechanism ï namely, a heuristic. 

Scope 

Hoogervorst (2018b) calls the system to be designed the provisioning system. The 

provisioning system has a functional relationship with its environment, also called the using 



 

system. Using the generic system development process (GSDP), the ECDA facilitates the 

constructional design of the provisioning system, as indicated by Figure 27.  

     ECDAôs design scope

     Black box functions are used as an input

Inside the boundary
Outside the boundary

(environment)

Using system

Construction

Provisioning 

system

Construction

Black 

box 

model
Ontology Ontology

Functional 

design

Constructional 

design

Function

 

Figure 27: The ECDA design scope based on Hoogervorst (2018b) 

In order to define the functional relationship properly, the wants and needs (functions) of the 

using system must be precisely known. In addition, the construction (white-box model) of the 

using system (i.e., the environment) must be known. Hoogervorst (2018b) defines function as 

a relationship (R) and not as a system property, whereas construction is a system property.  

Using Hoogervorst (2018b), we provide two examples in the ECDC context:  

F (function): Using system (need, purpose) R provisioning system (properties) 

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

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

Child caregiving as the function in the two examples refers to the operating function of child 

caregiving, as well as its management, which should be enabled through various design 

domains in the ECDC, delivering on various stakeholdersô needs and purposes. 

Role players and users 

The ECDA will be useful to both enterprise engineers and design teams. ECDC 

administrators will find the ECDA useful to develop IC in order to improve the quality of the 

services delivered. The main user of the ECDA will be the early childhood development 

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



 

Prerequisites for using the ECDA 

The following are identified as prerequisites for using the ECDA: (1) the existence of a 

problem/deficiency related to the administration and management of one or more functions 

at the ECDC; (2) the need and desire for change is clearly established; (3) buy-in from the 

director; (4) the ECDC functions have already been determined from the environmental 

(using system) context; and (5) the director is aligned with the ECDAôs concept of the 

enterprise ï i.e., the morphogenic paradigm defined by Hoogervorst (2018b) and the social 

system paradigm presented by Bloom (1991).  

5.2 ECDA mechanisms and practices (form) 

The ECDA adopts a heuristic, as indicated in Figure 28, using multiple enterprise functions 

(f1, f2éfn) as the main input to perform four main activities via multiple cycles. 

A function is defined as the utility or capability that must be addressed via enterprise design. 

Conversely, the enterprise and its design domains or constructs must operationalise one or 

more functions (De Vries, 2020). The function should be specified using adjective(s) + noun, 

also associating the function with the entire enterprise or with a particular design domain or 

construct, indicating how an input should be transformed into an output (De Vries, 2020). 

Next, we present the heuristicôs four activities in more detail. We used letters of the alphabet 

as a quick reference to the activities, but the alphabetic sequence is not an indication of the 

execution sequence. Once the enterprise functions have been identified, the heuristic may 

start with either A or B. As indicated in Figure 28, representations of constructional design 

exist for current designs as well as for future designs. Activities that are associated with 

future design are grey-shaded. 

It is also noted that different role players or skill sets may be required to support the design 

domain(s)ôs construction. As an example, a system analyst will be required to assist with 

system specifications when constructing the ICT domain, while a civil engineer might be 

needed in support of buildings as part of the infrastructure domain. Similarly, a human 

resources practitioner might be required when reviewing the people capabilities and 

competencies in support of the human skills and know-how domain.  

A: Execute construction design cycles for selected design domains 

Design domains are those aspects of an enterprise that approach authors deem important or 

necessary for design (De Vries et al., 2017). De Vries et al. (2017) suggest that design 

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



 

The ECDA adopts the design domains as described by De Vries et al. (2017) as a means to 

represent an ECDCôs constructional design.  

As discussed in De Vries et al. (2017), design domains cannot all be classified as systems. 

Using the definition provided by Dietz 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 an organisation systemôs construction can be defined by its kernel elements, 

boundary elements, environmental elements, and structural bonds between elements (Dietz 

& Mulder, 2020). Depending on the analystôs purposeful demarcation of a system boundary 

(Giachetti, 2010), an organisation system includes human beings as kernel elements (within 

the boundary), boundary elements (on the boundary), and environmental elements (outside 

the boundary). Humans who form part of an organisationôs construction have structural 

bonds, since they collaborate to produce new production facts. Likewise, other systems also 

exist in the enterprise, but their elements are of a different kind. The ICT is constructed from 

hardware and software elements, whereas infrastructure (i.e., facilities) is constructed from 

building-construction elements. The enterprise thus consists of multiple sub-systems, each of 

which needs to be designed using the generic system development process (GSDP). The 

GSDP that was also illustrated in Figure 27 starts with the construction of a using system to 

derive black-box functions for a provisioning system.  



 

 

Figure 28: ECDAôs heuristic in the GSDP based on Hoogervorst (2018b) 

Figure 29 provides a simplified view (De Vries, 2017) to illustrate how the GSDP was used, 

starting from the using system (i.e., the environmental context) to design the provisioning 

system (i.e., the enterprise). The GSDP is also used to illustrate how multiple enterprise sub-

systems are developed concurrently. Each support arrow in Figure 29 represents an iterative 

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

Figure 29 illustrates two of the support arrows, highlighted in black, with the following 

interpretation: (1) the enterprise (as provisioning system) supports the environmental context 

(as using system); and (2) the ICT sub-system (as provisioning system) supports the 

organisation sub-system (as using system). To explain the last-mentioned ósupportsô arrow in 

terms of the GSDP, illustrated right next to the ósupportsô arrow in Figure 29, the 

construction of the organisation sub-system is used as a starting point to perform the 

functional design of the ICT sub-system. Then the functions of the ICT sub-system are used 

as input to perform the constructional design of the ICT sub-system.  



 

As indicated in De Vries (2017), the notion of system alone is not sufficient to describe the 

enterprise, its construction, and its behavioural complexities. An enterprise consists of many 

facets, such as human skills and know-how, culture, relationships, power, and leadership 

(Hoogervorst, 2018b). Figure 29 represents facets with 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 the facet. Thus we believe that human skills and 

know-how need to support the organisation sub-system, and should therefore be designable. 

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

power, need to be ódesignedô. 

 

Figure 29: The main EE domains, based on De Vries (2017) 

Figure 29 includes several grey-shaded constructs to indicate the envisaged design scope for 

the ECDA, such as organisation, ICT, infrastructure, human skills and know-how, and other 

facets. Next, we provide the ECDAôs interpretation and the way to represent the four design 

domains. 
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Organisation domain 

Dietz and Mulder (2020) define the organisation of an enterprise as a social system ï i.e., 

actor roles, implemented by human beings, form relationships through their collaboration to 

produce production facts. In this context, Dietz and Mulder (2020) describe the design and 

engineering methodology for organisations (DEMO) ï that it produces the essential model of 

an enterprise, or, in general, of a scope of interest (which may cover part of one enterprise or 

of a network of enterprises). DEMO comprises a way of thinking (WoT), a way of modelling 

(WoM), and a way of working (WoW). The ECDA adopts four aspect models (Dietz & 

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

consistent, and concise way. The four aspect models are shown in Table 21. 

Table 21: The DEMO aspect models (Dietz & Mulder, 2020) 

Aspect model Description 

The cooperation model (CM) 

 

The CM of the organisation is a model of its construction ï that is, 

of the transactor roles (the elements) and the coordination structures 

(the influencing relationships) between them.  

The action model (AM) 

 

The AM of an organisation is a model of its operation ï that is, the 

manifestation of the construction over the course of time. 

The process model (PM) 

 

The PM of an organisation is a model of the (business) processes 

that take place as the effect of acts by actors. 

The fact model (FM) 

 

The FM of an organisation is a model of the products of the 

organisation.  

The relationships between the four models are depicted in Figure 30, illustrated by a 

triangular shape that is divided into the four aspect models. The CM and AM cover both 

coordination and production, while PM covers only coordination and FM only production. 

The PM connects the CM and AM as far as the coordination between actors is concerned, 

while the FM connects the CM and AM as far as production is concerned (Dietz & Mulder, 

2020). 



 

 

Figure 30: The integrated DEMO aspect models (Dietz & Mulder, 2020, p. 267) 

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

we explain the basic constructs and underlying theory of the CM. 

The CM of a scope of interest is the ontological model of its construction, and thus also the 

identified transactor roles and the coordination structures among them (Dietz & Mulder, 

2020). Dietz and Mulder (2020) state that actor roles in the focus organisation are called 

óinternalô ï i.e., the kinds of transaction of which both the initiator and the executor are 

internal actor roles are called óinternalô. In case one of the actor roles is not internal, the 

transaction kinds are called óborder transaction kindsô, and the non-internal actor role is 

called óenvironmentalô. Three coordination structures among the transactor roles are 

identified as (1) the interaction structure, (2) the interimpediment structure, and (3) the 

interstriction structure (Dietz & Mulder, 2020). 

The interaction structure. This structure consists of initiator links between the transactor 

roles and the transaction kinds. (Note that the executor links are implicitly specified by the 

notion of transactor role.) Through this structure, trees of transactor roles emerge (Dietz & 

Mulder, 2020, p. 269). 

The interimpediment structure. This structure consists of wait links from actor roles to 

transaction kinds. A wait link indicates that 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 (on their own transactions). In other words, the initiators or 

executors of these transactions impede actors in the connected actor role for as long 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 impeded actor role (Dietz & Mulder, 2020, p. 269).  

The interstriction structure. This structure consists of access links from actor roles to 

transaction kinds, which are now conceived of as transaction banks. An access link indicates 

that actors in the connected actor role have reading access to the contents of the transaction 

bank. Access links are represented by dashed lines between actor roles and transaction kinds 

(Dietz & Mulder, 2020, p. 269). 

The CM of an organisation is expressed in a coordination structure diagram (CSD), 

supplemented by a transactor product table (TPT) and a bank contents table (BCT), as 

depicted in Figure 31. Dietz and Mulder (2020, p. 269) state that ñthe TPT is a list of the 

identified internal and border transaction kinds, their product kinds and their executor rolesò, 

while the ñBCT of an organisation is a list of the P-fact types, both independent and 

dependent, whose instances are created or used by the initiators and executors in transactions 

of the identified transaction kindsò. 

 

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

As previously outlined, a transaction is carried out by actors in two roles: the initiator and the 

executor. The executor brings about the product of the transaction to the benefit of the 

initiator (Dietz & Mulder, 2020). Because of the inherent connection between an actor role 

and the transaction kind, of which the filler are the executor, the combination of the two is 

called the ótransactor roleô. The time attributes of the coordination facts are the creation time 



 

and the event time, defined as the time at which the fact comes into existence (Dietz & 

Mulder, 2020). 

Dietz and Mulder (2020) define the general ontology specification language (GOSL) as a 

first-order logic language for specifying the state space and the transition space of a world, 

therefor GOSL is a symbolic formalism for expressing conceptual schemas and meta 

schemas. It is noted that the event type is typically associated with event time, and should 

typically be included and reflected in the TPT for completeness. This observation is marked 

with a red circle in Figure 32.  

 

Figure 32: The GOSL meta-schema (Dietz & Mulder, 2020, p. 89) 

With reference to the case library exercise, Dietz and Mulder (2020) specify multiple 

variables for a particular or unique instance of a production kind of event type ï namely, 

annual fee payment (see Figure 33).  

 



 

 

Figure 33: Illustration of an  object fact diagram (Dietz & Mulder, 2020, p. 354) 

ICT domain 

Software applications, databases, and ICT hardware are included (Dietz & Mulder, 2020). 

ICT can be designed in the context of different using systems, such as the construction of the 

organisation or of the environment. Hoogervorst (2018b) describes IT design aspects as the 

use of IT systems and their infrastructural characteristics.  

The entity relationship diagram (ERD) is the most widely used technique for data modelling. 

It starts with the designer capturing entities, their attributes, and the binary relationships 

between the entities (Hingorani, Gittens & Edwards, 2017). The ERD is also one of the most 

popular approaches for conceptual modelling. ERDs have a layered approach to organising 

information in accordance with entities, attributes, and relationships, which can only be 

structured in certain ways (Amran, Mohamed & Bahry, 2018). It is not the goal of this study 

to explain the detail of using ERDs, but rather to note that it is a useful tool when 

communicating the concept design of the database for the ICT design domain. Similarly, 

Van der Meulen (2017) emphasises that the ERD may not be the only model needed when 

designing or informing ICT. The ECDA is not prescriptive in suggesting models to represent 

ICT constructs. 



 

Infrastructure domain 

Facilities and other non-ICT technologies that support actor roles and their production acts 

are included in this design domain. Enterprises in different industries may require different 

representations of the infrastructure, based on the type of production acts that should be 

supported (De Vries, 2017). The ECDA is not prescriptive in suggesting models to represent 

infrastructure constructs. 

Human skills and know-how domain 

óHuman skills and know-howô relates to the human abilities and skills that are required when 

executing production acts and coordination acts (De Vries, 2017). Based on the identified 

functions, the enterprise design team needs to devise specifications for the required 

contextual knowledge, experience, skills, and working styles (e.g., perseverance, stress 

resistance, and self-control) to perform coordination acts and production acts. The three-level 

capacity development approach of Imbaruddin (2003) identifies the individual (level 3) as 

the skills, experience, and knowledge that allow each person to perform. Some of these are 

acquired formally through education and training, whereas others come informally through 

doing and observing. Bloom (1991) refers to the people component as a psychosocial 

subsystem, meaning the interrelation of social factors and individual thought and behaviour. 

The description of this component includes elements such as the values, attitudes, 

motivation, morale, and personal behaviour of each individual. 

B: Identify performance areas (areas of concern) 

Areas of concern are the generic characteristics that the black-box or white-box enterprise 

properties must manifest (Hoogervorst, 2018b). De Vries (2020) states that, because of the 

negative connotations of the word óconcernsô, óperformance areasô should be used instead. In 

this context, a performance area is a generic characteristic of an enterprise that must be 

addressed via enterprise design. A design domain must operationalise one or more 

performance areas. The performance area must be stated in terms of a variable that can 

increase (improve) or decrease (deteriorate) (De Vries, 2020). In this step, in consultation 

with the ECDAôs main user, performance areas or concerns, such as internal efficiency, 

fiscal viability, or the quality of caregiving, are documented.  

C: Identify constructional requirements and specifications 

The constructional requirements express certain wants and needs that the system 

construction must fulfil in view of the intended black-box properties and the performance 

areas (Hoogervorst, 2018b).  



 

As indicated by De Vries (2020), it is difficult to distinguish between constructional 

requirements and design principles (used in the next activity ï activity D). Both provide 

guidance on how the design of design domains or their embedded constructs must be 

developed. Usually a constructional requirement is defined for a narrow design scope ï i.e., 

designing one particular construct, such as a software application. If a constructional 

requirement is generic in nature and is 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 by the ECDAôs main user. The requirements 

have to be associated with the performance areas that were identified and effected through 

design cycles when (re-)designing the design domains. 

Constructional requirements need to be stated in a prescriptive format, using words/phrases 

such as óshouldô, ómustô, or ómay notô. The phrase ómust beô is useful to indicate that the 

prescription needs to be verifiable (De Vries, 2020). 

D: Extract design principles 

White-box system properties result from the systemôs construction. Guidance for the 

constructional design is informed by the constructional architecture, also called the 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 guide the future development of 

applicable design domains. We believe that general design principles may also be extracted 

from the IC literature. 

5.3 Approach tailoring 

As noted in section 4.7.9, the ECDA should clearly state the possibilities for tailoring the 

approach in the pre-defined design scope. Such possibilities have been considered, together 

with possibilities for extending the ECDA. The three levers that require ECDA tailoring are 

summarised in Table 22. 

  



 

Table 22: ECDA tailoring  

1. The ECDA may be applied to a different sector, industry, or operational context from that of an 

ECDC. 

The change of a sector, industry, or operational context will have an impact on the construction of the using 

system. Given that the construction of the using system is the starting point for the design, this will result in 

the ECDA design cycle being repeated for this particular instance. 

2. The essence of the enterprise or belief might drastically change, requiring a restatement of the 

paradigm of value creation, impacting the enterprise design, requirements, and possibly the 

architecture.  

This lever could impact both the using and the provisional system context. Keep in mind that, in (1) above, 

the using systemôs impact was discussed; the focus is now placed on the provisioning system. If the 

enterprise belief of value creation changes, it is anticipated that the areas of concern and the associated 

requirements will change. This will lead to the (re)design or manifestation of new design domains that 

impact system properties and their realisation. In essence, the ECDA heuristic needs to be repeated, aligned 

with this new belief.  

3. The ECDA may need to include the functional system (black-box) 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 domain ï i.e., to open up new markets, 

customers, channels, or products and services. If the focus shifted to include this aspect, the design of the 

business domain and its functional relationship with the environment would need to be incorporated into the 

ECDAôs scope. The white-box perspective of the ECDA would now change to bring the black-box model 

properties to the fore.  

5.4 Interview feedback and construction refinement 

An interview with the ECDA main user (MU) and the inputs and feedback from an 

independent approach developer (IAD) were reviewed, discussed, and incorporated, aligned 

with the ADPs, as described in section 4.7. The inputs from the MU and the IAD at this stage 

of the ECDA construction provided much-needed information to refine the approach further. 

The detailed transcripts and inputs from both sources are given in section 11.12, and extracts 

are summarised in Table 23 below.  

Table 23: ECDA interview feedback 

Principle A: Explicit concept of the enterprise 

MU: The ECDC is a living organisation consisting of staff, children, and parents. This means that there is 

always change and that it is a dynamic organisation. Hoogervorstôs description of enterprises as organised 

complexities ï i.e.. ñthey are highly complex, as well as highly organisedò ï is accepted by the MU. The MU 

states that an ECDC is a very complex business, and because people are involved, it cannot be too 

mechanistic. There are differences in peopleôs principles or even their definition of quality or outputs, 

depending on the task at hand, and this makes the ECDC very complex. 

IAD: The conceptualisation of the ECDC is clear and, the IAD understands the perception of the enterprise 

and that it aligns with Hoogervorstôs point of view. The IAD suggests that the enterprise be strengthened from 

a morphogenic perspective and approach, such as Holacracy. The conceptualisation of the enterprise has an 

influence on how an approach author demarcates the design domains, but the IAD is struggling to understand 

how this has helped with the demarcation of the current design domains.  

The IAD views an enterprise as an organism in a larger ecosystem, and any organism must perform a certain 

action in its environment to remain sustainable in that environment, even if this action is to be a parasite. If the 

function that the organism performs is not necessary in the environment, or if there is another organism that 

performs this function better or more efficiently, then it will not survive (this is why start-ups fail). Thus an 

ECDC performs a function in the social justice space so that large enterprises/individuals/government do not 

have to perform this action; and it gives money in the form of grants or charity, thus justifying its position in 

the ecosystem. 

Design implications: The ECDC is perceived as a social system. It is also perceived as a living organism as 

defined in a morphogenic paradigm (see section 4.6.2). The ECDA does not aim to be prescriptive, but inputs 

from the respondents suggest other tools or approaches to strengthen the enterprise as a morphogenic system. 

The ECDA does not demarcate new domains, but rather re-uses the consistent set of main domains presented 



 

by De Vries (2017).  

Principle B: Explicit phenomenon 

MU: No responses recorded for this principle. 

IAD: The IAD felt the ECDA was hovering between creating (1) an ECDC design tool and (2) an enterprise 

design tool demonstrated at an ECDC. Based on the explicit phenomenon so described, the ECDA is not 

limited to ECDCs, as most non-profits and small businesses struggle with these problems for various reasons. 

The IAD suggested changing the title to ñAn enterprise capacity development approach demonstrated at an 

early childhood development centreò, and to use this to find the literature that indicates common themes of 

problems. 

Design implications: First, an explicit phenomenon in ECD is validated by Atmore et al. (2012), who state 

that various challenges exist in the early childhood sector, among which are IC being identified as a class-of-

problems (refer to section 4.5). Second, the title of this dissertation was changed following the IADôs 

suggestion, given that the ECDA is an enterprise design approach, to ñAn approach to develop enterprise 

capacity at an early childhood development centreò.  

Principle C: Explicit paradigm of value creation 

MU: The ECDA will impact children, parents, and the community. More effective staff will result in more 

time being spent on caring for children and their development, while parents will see how much attention is 

given to their children, which will be visible in how they develop over time. The ECDC will establish a 

reputation for delivering quality services, and so will have a positive effect on the community and on broader 

society, which will know that there is a quality centre where children are cared for and looked after. 

When developing the ECDA, factors need to be considered to ensure that value creation is realised. The MU 

suggested that the factors to be considered included how many staff the ECDC has, the sizes of classes, and the 

environmental context of the community it serves. For example, is the ECDC located in a low income area, or 

in a very wealthy community with access to resources? Another aspect is how the implementation will be 

approached while normal work still needs to be done. Another question is about when the ECDA will be 

implemented: after or during school? Will it use one class and stagger the implementation? Or do you upset 

everyone or the whole school? These are the main factors to consider. 

IAD: The IADôs understanding is that the ECDA aims to provide something to the people in an ECDC to help 

them get clarity on what they need to do in order to add IC into their enterprise, by guiding them through the 

process of gathering functional requirements and turning them into constructional designs that they can 

implement. 

According to the IAD, the factor to consider when implementing the ECDA is how to deal effectively with 

complexity: if one expects the ECDCôs administrators to go through the process on their own without 

guidance from a consultant or someone in a similar role, the process needs to be intelligible to someone who 

has not studied the field of EE. This can be done by providing a user guide or training or similar support, 

depending on the complexity or depth of the process. 

Design implications: Define the type of ECDC in terms of size, complexity, and market (typical black-box 

model), followed by an implementation approach. In order to deal with complexity, a user guide or training 

needs to be incorporated. The training aspect will be addressed through a demonstration (discussed in Chapter 

6). The development of a training manual can be explored for further development, but is outside of the scope 

of this study. 

Design action: Paradigm of value creation needs to be reassessed for every new instance of implementation ï 

e.g., if the instance of implementation change from an ECDC in an affluent environment to one in a resource-

constrained environment. The ECDA, through a heuristic, enables ECD directors to transition effectively from 

functional requirements to constructional design in order to develop IC.  

Principle D: Explici t means (ways) of demarcating and representing design scope 

MU: The admin of the school, meaning its daily tasks and legal (regulatory) things that need to be done such 

as attendance registers, medicine files, and the management of the school behind the scenes, must form part of 

the scope. The MU confirmed that the organisational domain as described in section 4.6.3 is adequate and 

complete.  

When considering and discussing the areas of concern or performance areas (outlined in section 4.5), the MU 

mentions Bloomôs to be comprehensive, more complete, and broader. The MU notes that the norms and 

values of the ECDC, employee involvement, teamwork, and the cleanliness of the ECDC should receive more 

attention. Knowledge sharing, as well as the processes that needs to be at a specific standard and quality, is 

also a critical area of concern. In general, more focus must be placed on working with and managing the 

employees to make the centre more manageable.  

The MU wishes to add emotional health under the product classification and management effectiveness to be 

specific areas of concern. Beyond this, Bloomôs areas of concern are deemed appropriate to measure the 

quality of ECDCs. 

IAD: Clarity is required about whether an approach is developed for a generic enterprise or for an ECDC. If it 

is specifically for an ECDC, then the organisation design domain does not need to be part of the approach, as 

the DEMO construction model for multiple ECDCs will end up being an (at least near-) identical model. The 

implementation of the organisation design domain will differ according to the available technology, the scale 



 

of the operation, etc. If the latter is envisaged, effort might be better spent creating a good piece of ECDC 

software and implementing that to help ECDCs with IC. 

On the other hand, if an approach for multiple different types of enterprises in this ecosystem is developed, 

one definitely needs to start with the environment for functional requirements, and use that to determine the 

functional and constructional needs in the enterprise for the other design domains. If the latter holds true, the 

IAD agrees that the design domains outlined in section 4.7.4 provide a comprehensive approach. 

Design implications: The ECDA aims to be generic enough to be applied to various enterprises (multiple 

instances), but will only be tested at a single ECDC instance in this study. If the business context changes 

(e.g., additional services, such as baby-care training, are now offered to parents at the ECDC), new DEMO 

aspect models need to be created; and therefore the aim is not to create a comprehensive set of aspect models 

that will cover all ECDC instances. It is confirmed that Bloomôs areas of concern, barring the addition of 

emotional health and management practices, inform the areas of concern, and act as validation during the 

design cycle.  

Design action: The ECDA adopts the design domains described in section 5.2 as ways to represent an 

ECDCôs constructional design (activity A of the ECDAôs heuristic). 

Principle E: Well-demarcated and well-defended design scope and using scope 

MU: The ECDA must focus on the inside of the ECDC, because perceptions of the ECDC can only be 

changed by focusing on inside-the-boundary elements, where one creates a culture and a work ethic. The MU 

suggests that its scope should be the management or organisation side of managing staff, regulations and 

processes, and protocols. The MU recommends that the ECDA be targeted at stakeholders such as the 

managers, owners, or even principals of ECDCs. 

IAD: The IAD validates that it is more apparent what is designed; however, a clarification of the scope is still 

required. If the scope is only for ECDCs, then the design scope can be smaller; e.g., the user would not need to 

gather the requirements every time they start a new ECDC, but make the set of standard requirements part of 

the approach. But if the intention is to use this in different environments, the boundaries that are described as 

part of this principle are well placed. 

Design implications: The ECDA used the generic systems development process (GSDP) to facilitate 

constructional design of the provisioning system (refer to Figure 27). 

Principle F: Representations of design scope 

MU: The MU states that no particular notation standard or modelling language is used in the ECDC, and that 

it seems very technical for this environment. The MU notes that there is a lack of notation standards and 

modelling in ECDCs; regulations are provided by the Department of Social Development (DSD), but it takes 

years for a school to put their processes and procedures in place. There is a lack of these disciplines in 

ECDCs, and the MU would like to use more engineering-inspired tools and practices in this environment.  

IAD: The IAD notes that notations are used merely to convey the feasibility of the design process, and that 

more detail might be required depending on who will develop the actual solution. The notation should actually 

be understandable/useable to the person who has to implement it. 

Design implications: It is noted that, at the time of obtaining feedback from both the MU and the IAD, certain 

assumptions were made about design domain representations. The ECDA, owing to its nature, does not aim to 

be prescriptive in any respect, and therefore gaps are left for further exploration. The use of DEMO aspect 

models for the organisation, floor plan layouts for infrastructure, and CVs for human skills and know-how 

were adopted for this study. 

Principle G: Approach form and function 

MU: Each of the five ECDA steps is discussed, and the MU suggests the use of a user manual as well as 

training to guide the user throughout the approach. The training must be practical, needs to have ample 

examples, and should be filled with case studies in order to convey the message in a simpler manner for staff 

to relate to and understand. An example could be a case study of how you would handle the principles and 

apply it to the test case, so ensuring everything in the ECDC aligns with being practical.  

IAD: The IAD suggests the use of examples to understand exactly how these steps will be executed, as shown 

in Figure 28. In theory the ECDA steps make sense, but it is difficult to make them tangible without seeing an 

example. 

The IAD requires further clarification about how the user would go through the design process between design 

domains. The IAD highlights a strong dependency on 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 you 

are simultaneously collecting requirements for a lot of domains and trying to design them. 

Design implications: The ECDAôs function is described in section 5.1, and its form (i.e., a heuristic) is 

presented in section 5.2.  

Principle H: Justificatory knowledge 

MU: The MU states that the ECDA aims to create and/or improve quality in an ECDC, resulting in better 

caregiving for children. The MU also mentions that most ECDC directors, owners, or principals come from an 

educational background or have a foundation phase education degree, with no background in running or 

managing a business (processes and protocols). If the ECDA were to act as the guideline from the beginning, 

it would make it a lot easier to start and manage ECDCs from the outset.  



 

The MU believes that the ECDA could work if it were implemented effectively, because all the employees 

would know what was expected from them, while the manager would know what to look for, and everyone 

would be on the same page. The MU strongly believes that the ECDA will support a culture of quality in the 

ECDC. 

IAD: No responses recorded. 

Design implications: As indicated in Figure 26, the ECDA is a theory-ingrained artefact that is guided by 

approach design principles (discussed in section 4.7), and informed by Hoogervorstôs approach (presented in 

section 4.6.2) and by existing IC development approaches (summarised in Figure 16). 

Principle I: Approach mutability  

MU: The MU mentions that the structure of the ECDA wonôt change, but that the context in which it is 

implemented might be different ï for example, if the ECDCôs operations were affected, and it could not fulfil 

its duty towards children or the community (i.e., it were no longer an ECDC). COVID-19 was used as an 

example: the quality and services delivered historically on the premises changed dramatically to more virtual 

or distance learning. The ECDC cannot offer services that are aligned with the normal operating model, which 

could necessitate a new ECDA design cycle. 

IAD: The IAD expressed the points previously that the approach (ECDA) is not focused on a sector, but is 

demonstrated in an ECDC. Therefore, having the sector as mutable doesnôt really make sense. In essence, a 

different sector means different requirements, but the process wonôt change. 

Design implications: The ECDA focuses on developing IC in an ECDC, and makes use of the literature from 

within the ECD sector. Application to a different sector or enterprise would necessitate soliciting new 

requirements that were applicable to that sector or enterprise. 

Principle J: Principles of implementation 

MU: Advice will be required for the practical application of the ECDA. It will be important to create and 

develop this in ways that include all staff, because the ECDC does not have a big hierarchy.  

The tools needed to implement the ECDA will be a training course, and a facilitator who knows an ECDC, 

and either has worked in an ECDC or has experience in the industry. Emphasis is placed on someone coming 

from the industry who is familiar with situations that can change unexpectedly. A user manual will be 

required for reference, enabling people to go back to it when needed during the implementation process. 

It will be important to incorporate feedback loops during the implementation, in order to go back to the 

drawing board and assess any challenges that are experienced. The aim has to be to become more time-

effective (efficient in implementation). 

IAD: The practitioner should provide guidance on how to move between design domains in the form of user 

manuals and examples. 

Design implications: The demonstration discussed in Chapter 6 addresses the need for a user manual.  

5.5 Validating ECDAôs comprehensiveness 

The SLR presented by De Boer and De Vries (2019) indicated that numerous IC development 

approaches exist, each focusing on different performance areas and functions in a disparate 

way, as noted in section 4.3. We include these learnings and contributions in the ECDA. 

Table 24 depicts a different representation of the ECDAôs heuristic, indicating how the ECDA 

incorporates existing IC development approaches. The construction design cycle (activity A) 

adopts an iterative process of suggesting the (re-)design of constructs. This step encapsulates 

various elements of the IC approaches, demonstrating the ECDAôs comprehensiveness. 

During the ECDAôs further development and refinement, the existing IC literature will be 

useful to shape the ECDA further. 

Table 24: ECDAôs heuristic, synthesising existing IC approaches  

ICDA  EE main design 

domains 

IC in ECD* Other IC approaches* 

 A B  C   D E F  

Activity A  Execute construction design cycles for selected design domains 



 

ICDA  EE main design 

domains 

IC in ECD* Other IC approaches* 

 A B  C   D E F  

Environment X X  X X X 

Enterprise 

boundary 

   X   

Organisation sub-

system (Operations) 

X X   X X 

Organisation sub-

system (Financial 

support) 

X     X 

Organisation sub-

system (Skills 

support) 

 X X    

Organisation sub-

system (Human 

support) 

    X X 

Organisation sub-

system 

(Maintenance) 

X      

ICT sub-system X     X 

Human skills and 

know-how sub-

system 

X  X X  X 

Infrastructure sub-

system 

X     X 

Activity B  Identify performance areas (areas of concern) 

 X X X  X  

Activity C  Identify constructional requirements and specifications 

Activity D  Extract design principles to guide future design 

(*A= Bloom (1991), B=Bergin-Seers and Breen (2002), C=Nupponen (2006), D=Imbaruddin 

(2003), E=Grindle and Hilderbrand (1995), F=Scheepers (2015)) 

We also validate the comprehensiveness of the ECDA as an enterprise design approach, 

indicating that the ECDA addresses the eleven approach design principles from De Vries 

(2016). Section 7.3 presents the validation of the ECDA against the ADPs.  

5.6 Chapter summary 

Chapter 5 presented the construction of the ECDA in accordance with the approach design 

principles (De Vries, 2016). The first part presented the introductory knowledge of the 

ECDA (function), followed by the ECDAôs construction in further detail (form), therein 

addressing RQ5, RQ6, and RQ9, as shown in the dark grey row in Table 25.  



 

Table 25: Chapter 5 content map 

 

In response to RQ1, the morphogenic enterprise model in a social system context was used to 

conceptualise the enterprise and used as the premise for the construction of the ECDA. 

EECM was used during the construction of the ECDA in order to satisfy four main 

objectives: (1) act as a descriptive model to integrate the EE and IC literature to address the 

class-of-problem, (2) incorporate a broader set of domain knowledge, (3) enable the ECDAôs 

main user to develop IC to improve the quality of the enterprise, and (4) adopt the ECDA as 

an enterprise design tool. The generic system development process was used as the basis to 

inform and communicate the ECDAôs scope, mostly focused on the constructional design 

facet of the system development process.  

In response to RQ5, the ECDA adopts a heuristic, as indicated in Figure 28, using multiple 

enterprise functions (f1, f2éfn) as the main input to perform four main activities via 

multiple cycles. The ECDA consists of five activities, and these align with the descriptive 

guidance provided by EECM and by Hoogervorstôs enterprise engineering fundamentals and 

practices, together with IC determinants and solutions. The activities consist of (A) execute 

construction design cycles for selected design domains, (B) identify performance areas, (C) 
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identify constructional requirements and specifications, and (D) extract design principles to 

guide further design. 

Interview feedback from both the MU and the IAD suggested the use of training manuals, 

user manuals, and or case studies to demonstrate how the ECDA must be implemented, and, 

in response to RQ6, will use a demonstration in a real-life setting to fulfil these requirements.  

The development of the new approach, called the ECDA, is influenced by the descriptive 

guidance of the EECM developed by De Vries et al. (2017), and by the eleven ADPs defined 

by De Vries (2016) and expanded on by Van der Meulen et al. (2017). The ADPs provide 

prescriptive guidance to approach developers in the development of new enterprise design 

approaches. The IAD interview feedback was further used to refine and improve the ECDAôs 

construction, thereby addressing RQ9 in improving the alignment with the ADPs. 

Next, Chapter 6 demonstrates the use of the ECDA at an ECDC, addressing the final 

construction principle, expository instantiation. 

 



 

Chapter 6: Demonstration of ECDA  

6. Demonstration of ECDA 

Chapter 6 provides a demonstration of how the ECDA is applied in a real-world setting by: 

(1) applying the ECDA in an ECDC, and (2) discussing how the ECDA heuristic informs 

and guides enterprise capacity development. The content of this chapter is based on our 

work, published as Springer Lecture Notes (De Boer & De Vries, 2021). Chapter 6 is 

subdivided into the following sections (as indicated in Figure 34). Section 6.1 presents the 

first ECDA heuristic iteration, moving through activities A, B, C, and D for the pre-selected 

function as part of the demonstration. Section 6.2 discusses the construction design cycle of 

the ICT design domain (part of activity A) in order to improve the performance area 

identified in activity B. The construction design cycle will inform the future design construct 

for the ECDC. Section 6.3 discusses the ECDA demonstration and its limitations, while 

section 6.4 summarises the ECDA demonstration.  

 

Figure 34: Graphical illustration of the ECDA heuristic as discussed in Chapter 5 

6.2 

6.1 



 

Ideally, holistic design requires the identification of multiple functions and multiple 

performance areas that need to be identified for the entire enterprise and all its design 

domains and facets (Hoogervorst, 2018b). In addition, design principles need to guide the 

design of the entire enterprise (Hoogervorst, 2018b). The ECDAôs heuristic supports a 

holistic approach; but, for the purpose of this study, we only focus on a single function, child 

caregiving, to demonstrate a single iteration of ECDAôs heuristic. Further to this, only the 

organisation and ICT design domains are focused on as part of the ECDA heuristic. The 

infrastructure and human skills and know-how domains are excluded.  

6.1 First ECDA heuristic iteration 

The ECDA heuristic may start with either activity A or activity B, as this is not meant to 

indicate a sequence of activities. This demonstration therefore begins with activity B. 

B: Identify performance areas (areas of concern) 

One performance area aligned with the child caregiving function is selected ï namely, 

quality of caregiving. This particular performance area is important, as it relates directly to 

the primary research question noted in section 1.3.1. Section 4.4 discussed various 

approaches and criteria to measure the quality of an ECDC, and. as summarised in Table 19, 

the Program Administration Scale (Arend, 2010) and components of the ECDC system 

(Bloom, 1991) are chosen to determine the quality improvement impact both óbeforeô and 

óafterô. Various other frameworks are 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 an impact in a 

performance area be realised. ICT is poorly represented, and does not support the ECDC 

organisation well enough, as confirmed in the survey compiled and discussed in section 3.2. 

Further, in an ideal setting, the holistic design of all of the ECDC functions, as well as 

multiple performance areas, should be taken through the ECDA heuristic; but they are 

excluded for the purposes of this demonstration owing to practical and time limitations.  

Performance areas from the above-mentioned approaches were adapted to focus purely on 

those elements where a ICT redesign would have a direct impact, and are summarised in 

Table 26.  

Table 26: ECDC performance areas impacted by ICT redesign 

Element Sub-element (performance area impacted by ICT) 

Centre operations 
Improve facilities management 

Reduce risk-related incidents 



 

Element Sub-element (performance area impacted by ICT) 

Improve internal communications 

Child assessments 
Enhance screening and identification of special needs 

Improve assessment in support of learning 

Programme planning and evaluation Improve programme evaluation 

Family partnerships 
Improve family communications 

Enhance family support and involvement 

Marketing and public relations 
Improve external communications 

Increase community outreach 

Technology 
Adoption of technology resources 

Increase usage of technology 

Organisation 

Improve internal efficiency 

Enhance reputation of ECDC 

Increase professional orientation 

Children 

Improve social competence 

Improve cognitive competence 

Improve overall health 

Parents 
Increase satisfaction with ECDC 

Improve perception of support given 

A: Execute construction design cycles for selected design domains 

The organisation domain is the starting point for this stage of the ECDA and, aligned with 

the aspect model, the CM will be included as part of this demonstration. It is also envisaged 

that the ICT domain will be included as part of the demonstration, as operations are currently 

not well-supported by ICT. For the purposes of this demonstration, the infrastructure and 

human skills and know-how domains are excluded, and are not dealt with in further detail.  

Organisation domain  

A typical ECDC organisation domain in the context of being a provisioning system (refer to 

section 5.2) will be required to support various functions as required from the external 

environment. These functions could include, but are not limited to, the administration and 

enrolment of new parents and children, financial administration, fundraising, and social 

connects or community outreach, to name a few. As noted earlier, a single function, child 

caregiving, was selected for the purposes of this demonstration, and it is unpacked in further 

detail in subsequent sections.  

The CM of the organisation is a model of its construction ï that is, of the transactor roles (the 

elements) and the coordination structures (the influencing relationships) between them, as 

discussed in section 5.2 and referred to in Figure 30. The cooperation model demonstrates 

the essence of the ECDC operation, in that it represents the receiving of a child (the start of 

the process), followed by caregiving and nurturing up to the moment when the child is 

collected by a parent. Various transaction kinds take place during the normal course of the 

day, including the administration of medication.  



 

The child caregiving function is complex, and it is important to understand and define the 

essence of the organisation as the provisioning system. The CM is constructed on the basis of 

the chronological flow of the ECDC process represented in a typical day-to-day scenario. 

The descriptions of each of the transaction kinds are presented in Table 27.  

Table 27: ECDC organisation transaction description  

TK01: Child reception  

Upon arrival at the ECDC, parents are met by the ECDC administrative personnel and complete an initial 

screening questionnaire, as required by the DOH. The questionnaire is completed manually and placed on 

file for each child by class as well as date. The appropriate caregiver is notified to receive the child and to 

escort the child to class.  

TK02: Childcaring  

Childcaring consists of various sub-transactions to be performed throughout the day, aligned with an 

overall programme schema and outline. The childcaring function has a mixture of administrative and 

educational transaction kinds, outlined in TK03 to TK11. The above-mentioned sub-transaction kinds are 

all recorded manually on a daily progress report (refer to section 11.13), and a photo is taken and sent to 

parents via WhatsApp on a daily basis. This is an extremely time-consuming task, and does lead to 

instances when the photo is not clear, or is not delivered, or a child is left out owing to human error.  

TK03: Feeding 

Feeding facts need to be meticulously noted for each and every child, ranging from solids to bottles (for 

babies), including the volume and the time when it was consumed, depending on the age of the child. This 

is recorded manually on the daily progress report by the caregiver, which is attached to the front of the 

classroom. 

TK04: Providing fluids  

Fluid intake and volumes are recorded on the daily progress report for older children, thereby ensuring that 

accurate records are kept and that hydration levels are maintained and monitored.  

TK05: Nappy changing 

The number of diapers or nappies provides an indication of the childôs health and well-being, and this is 

recorded in terms of the type of nappy as well as time of occurrence. 

TK06: Bathroom assisting 

Older children who are able to use bathroom facilities are recorded and monitored in a similar way as with 

nappies, and is similarly recorded manually on the daily progress report.  

TK07: Nap attending 

Nap routines are monitored closely based on the age of the child, and generally happen after the 

educational programme for toddlers, while babies will follow either a two-hourly or a four-hourly pattern, 

dependending on their age. The nap time and duration will be recorded on the daily reports, and again 

provide a holistic picture to parents of how the day progressed and indicate the overall well-being of their 

child. 

TK08: Temperature measurement 

Each childôs temperature is taken throughout the day and the reading recorded on the daily progress report. 

The transfer from the thermometer to the daily progress report is manual, and at times leads to errors or 

incorrect readings being written down.  

TK09: Structured skill -development 

Apart from following a weekly educational programme, continuous child assessments are done in order to 

compile an end-of-term report. The assessment data is kept manually, and report compilation is done 

electronically using MS Word / Excel templates (refer to section 11.14).  
TK10: Medication administering 

Medication administering follows a very controlled and governed process: parents email or send a 

WhatsApp message to inform the ECDC of the medication requirements. The request is captured in a 

medicine book, which is signed by both the parent and the ECDC director. No medicine is administered 

without written consent from the parents. Aligned with the ECDC policy and rules, certain medicine will 

not be administered, even with parentsô consent or instructions.  

TK11: Go-home preparation 

Before a child is collected, he or she is cleaned, their clothes are changed if required, and a final round of 

bathroom duties is taken care of. A photo of the daily report is taken and sent to both parents using the 

schoolôs WhatsApp account. It is noted that only one mobile device is used, and this device is then 



 

circulated among all the classes for sending daily reports to parents.  

TK12: Child collection 

The ECDC needs to ensure that the approved and recognised child collector collects the child. This will 

happen in the event that neither of the parents is in a position to collect their child. The necessary details of 

the child collector are received and stored on file, such as their name and surname and a copy of the 

identity document. In emergencies, special arrangements need to be made with the ECDC administrator to 

ensure that protocols are followed. This is a manual and very time-consuming process, and given the 

importance of this, governance might require stronger controls and or even make use of technology for a 

streamlined process. 

In accordance with the guidance provided in section 5.2 on how the organisation domain 

may be represented, and adopting the legend for a CSD (Figure 31), the ECDC coordination 

structure diagram is constructed as shown in Figure 35.  

 

Figure 35: The ECDCôs cooperation model, represented by the coordination structure 

diagram  

As shown in Table 28, the TPT and instances of transaction kinds are included to provide 

clarity about the variables that are associated with each transaction kind. As an example, for 

TK01 (child reception) it could be assumed that multiple children with uniquely assigned 

values could be received on multiple dates.  
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Table 28: Instances of the ECDC product kind 

 

The ECDCôs organisation of child caregiving is well-designed, conforming to all regulatory 

and legislative guidelines, and is well-understood by the ECD director. The organisation is 

deemed adequate for delivering quality caregiving services, but is not well supported by the 

ICT organisation. It is therefore decided that the organisation domain will not be re-designed 

as part of this ECDA iteration. 

ICT domain 

Technology is an important aspect for carrying out the material production activities of 

transaction kinds, as discussed in section 4.6.2. The ICT domain therefore is concerned with 

the design of the overall enterprise IT system that provides information services to the 

enterprise organisation. IT is used to support the operational transactions of the enterprise. 

Typically, information, communication, and technology (ICT) is constructed from hardware 

and software elements, while in the ECD literature the technology environment is best 

described as, but not limited to, payroll, accounting, and fiscal management systems. The 

ICT domain is currently under-represented in the ECDC, and it does not support the 

organisation domain; this has a negative effect on the quality of caregiving, as described 

earlier. The caregiving function is not adequately supported from either an information or a 

technology perspective, and it is evident that the current design leans towards a manual 

transaction 

ID
transaction kind

product 

ID
product kind some instances of the product kind

executor 

ID
executor role

TK01 child reception PK01 [child] on [date] is received

[child with value = Pieter] on [date with value = 1 May 

2021] is received {t ime is a default attribute for event 

types}

AR01 child receiver

TK02 child caring PK02 child caring for [date] is done child caring for [date with value = 1 May 2021] is done AR02 child carer

TK03 feeding PK03
the feeding for [child] on [t ime] 

is done

the feeding with value = breakfast for [child with value = 

Pieter] on [t ime with value = 1 May 2021 8:00] is done; 

the feeding with value = lunch for [child with value = 

Pieter] on [t ime with value = 1 May 2021 13:00] is done

AR03 child feeder

TK04 providing fluids PK04
the fluid for [child] on [t ime] is 

provided

the fluid with value = milk for [child with value = Pieter] 

on [t ime with value = 1 May 2021 9:00] is provided
AR04

child fluid-

provider

TK05 nappy changing PK05
[child] on [t ime] is nappy-

changed

[child with value = Pieter] on [t ime with value = 1 May 

2021 9:30] is nappy-changed
AR05

child nappy 

changer

TK06
bathroom 

assist ing
PK06

[child] on [t ime] is bathroom-

assisted

[child with value = Tsholo] on [t ime with value = 1 May 

2021 9:30] is bathroom-assisted
AR06

child bathroom 

assistant

TK07 nap attending PK07
[child] on [date] is nap-

attended

[child with value = Pieter] on [date with value = 1 May 

2021] is nap-attended; [child with value = Pieter] on [date 

with value = 2 May 2021] is nap-attended

AR07
child nap 

attendant

TK08
temperature 

measuring
PK08

the temperature for [child] on 

[t ime] is measured

the temperature with value = 37 for [child with value = 

Pieter] on [t ime with value = 1 May 2021 9:30] is 

measured

AR08

child 

temperature 

measurer

TK09
structured skill-

development
PK09

the skill of [child] on [date] is 

developed

the skill of [child with value = Alida] on [date with value = 

1 May 2021] is developed {t ime is a default attribute for 

event types}

AR09
child skill 

developer

TK10
medication 

administering
PK10

the medication for [child] on 

[t ime] is administered

the medication with value = Panado for [child with value 

= Pieter] on [t ime with value = 1 May 2021 10:30] is 

administered

AR10
medication 

administrator

TK11
go-home 

preparation
PK11

[child] on [date] is prepared to 

go 

[child with value = Pieter] on [date with value = 1 May 

2021] is prepared to go
AR11

go-home 

preparer

TK12 child collection PK12 [child] on [date] is collected
[child with value = Pieter] on [date with value = 1 May 

2021] is collected
AR12 child collector



 

process in various instances. Manual processes are prone to human error or mistakes that 

have a detrimental effect on the quality of the services delivered, and impact the 

professionalism and reputation of the ECDC.  

Given the essential design of the child caregiving function, it is therefore concluded that the 

following functions and features are needed from ICT: 

¶ Fact maintenance ï i.e., creating, reading, updating, and deleting facts associated with 

child reception, feeding, providing fluids, nappy changing, bathroom assisting, nap 

attending, temperature measuring, structured skill-development, and go-home 

preparation. 

¶ Role-based access to functions and data ï i.e., not all users should have full access to 

creating/reading/updating/deleting all facts. 

¶ Workflow approvals and record-keeping for medication administration protocols and 

approvals. There is two-way origination ï e.g., originated by the school and or by parents 

in the case of medication or child collector changes. Communication and workflow 

triggers should take place via an app or other system, and notifications via email-

generated prompts. The workflow process needs to conduct root-cause analyses and 

problem-solving. Workflow-initiated protocols need to ensure adequate responses and the 

closure of any event or incident within strict turn-around time standards. 

¶ On-time reporting to the director, highlighting problems ï e.g., push notifications where 

needed. Push notifications are needed to devices and via the channel of choice when a 

deviation from the standard is noted or observed (e.g., a temperature above 38 degrees 

Celsius). A response needs to happen via a device about decisions and/or instructions, and 

to trigger appropriate corrective action and measures of control. 

¶ Daily electronic reporting and communication (proactive) to parents. Asingle platform 

needs to be used for reports and communication to parents. It must be the primary 

communication mechanism between the ECDC and parents. Reporting or communication 

preferences need to be selected by users (especially parents). 

¶ Incident management and resolution. 

¶ Record-keeping. Meta-data needs to be constructed to ensure the lowest level of 

resolution for data storage purposes. Data needs to be kept in alignment with the POPI 

Act and the legislation applicable to the ECDC sector. 



 

C: Identify constructional requirements and specifications 

Constructional requirements are typically defined for a narrow design scope ï i.e., designing 

one particular construct, such as a software application. If a constructional requirement is 

generic in nature and is 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. 

Organisation domain 

Since the current organisational design for child caregiving is sufficient, there is no need to 

identify constructional requirements for the future design of the organisation. 

ICT domain 

In developing the requirements and specifications for the ICT domain, a questionnaire was 

used to solicit inputs and suggestions from the ECD director and the administrator (see 

section 11.15). Similarly to how agile software requirements are solicited, respondents were 

asked to identify five high-priority non-functional requirements (NFR); the responses are 

given in Table 29.  

Table 29: Agile software requirements (Leffingwell, 2011) 

Accessibility x Extensibility  Quality  

Audit and control  Failure management  Recovery  

Availability  Legal and licensing 

issues 

 Reliability x 

Backup  Interoperability  Resilience  

Capacity: current and 

forecast 

 Maintainability  Resource 

constraints 

 

Modifiability  x Response time  

Certification  Open source  Robustness  

Compatibility 

compliance 

x Operability  Scalability  

Configuration 

management 

 Patent-infringement-

avoidability 

 Security x 

Dependence on other 

parties 

 Performance / response 

time 

 Software, tools, 

standards 

 

Documentation  Platform compatibility  Stability x 

Disaster recovery  Price   Safety  

Efficiency xx Privacy   Supportability  

Effectiveness  Portability  Testability x 

Escrow    Usability x 



 

The identified non-functional requirements acted as the input and provided clarity about the 

wants and needs when redesigning the ICT domain, as summarised in Table 30.  

Table 30: ICT non-functional and constructional requirements 

Non-functional requirements 

¶ Must be accessible via single sign-on using fingerprint identification. 

¶ Must be compatible with the current environment and ecosystem. 

¶ Should be efficient, as caregiversô and administratorsô time is limited. 

¶ Must be modifiable to adjust or adapt to the ECDC environment. 

¶ Must be available 100% of the time, accessible on- or off-line. 

¶ Must be updated frequently. In the event of being off-line, data must be uploaded as soon as 

connectivity is restored. 

¶ Must be easily accessible by the primary caregiver, such as with a hand-held device. Must be 

accessible to multiple users in real time ï e.g., parents, the director, caregivers. 

¶ Must be cloud-based, and enable the security and privacy of data and information. 

¶ Must be easy to use (usability) and intuitive to navigate, leading to a good user experience.  

¶ Must be able to create a test environment before being rolled out to parents. 

It is noted that the human skills and know-how and infrastructure domains are not included 

for this instance of the demonstration of the ECDA.  

D: Extract design principles to guide future design 

As discussed in section 5.2, guidelines are given for the governing principles for (1) the 

statement of the principle, (2) the rationale for the principle, (3) the implications of the 

principle, and (4) key actions/possible initiatives giving effect to the principle. For the 

purposes of this study, the prescriptors as defined by De Vries (2020) are listed in Table 31. 

Table 31: ICT design prescriptors 

Prescriptor 1: Cloud 

¶  Prescriptor statement: ICT solutions must be cloud-based. 

¶ Prescriptor rationale: The reason for being cloud-based is to have the most recent software 

updates available for all users. 

Prescriptor 2: Software as a service 

¶ Prescriptor statement: ICT software additions should be aligned to software as a service (SaaS). 

¶ Prescriptor rationale: SaaS is opted for, since this allows for fast deployment and implementation 

across all operational areas. 

Prescriptor 3: Intuitive navigation  

¶ Prescriptor statement: ICT software must be intuitive regarding navigation and ease of use for all 

users. 

¶ Prescriptor rationale: Intuitive navigation will lead to faster adoption, since ease of use drives 

adoption rates among staff. 

Prescriptor 4: One communication platform 

¶ Prescriptor statement: A single platform should be initiated between the ECDC and the parents. 

¶ Prescriptor rationale: Since various manual and electronic communication channels and 

mechanisms exist, a single platform/channel must lead to on-time and near real-time updates to 

parents.  

Prescriptor 5: Notification-enabled triggers for set parameters 

¶ Prescriptor statement: ICT software should enable notifications based on predefined user 

parameters. 

¶ Prescriptor rationale: Escalations via push notifications will be the reason for faster decision-

making and better incident management. 



 

The ECDAôs first iteration will typically end with activity A after completing activities B, C, 

and D. Activity A, in this instance, will  end with a future design of the ECDC ICT domain. 

Given that the ECDC organisation domain is well-constructed, no further re-design of the 

organisation domain is required; instead, that focus will be placed on the supporting ICT 

design domain that is under-represented and is deemed inadequate. 

In instances when it is deemed that the organisation domain is inadequate or requires further 

redesign, the logical starting point for this second iteration would be to identify performance 

areas that are problematic with the current organisation design (B), to identify constructional 

requirements for an improved organisation domain (C), and to extract design principles to 

guide the future design of the organisation domain (D) and the improved future design of the 

organisation domain. Since the ICT domain has to support the organisation domain, a second 

iteration of the heuristic would be needed to design the future ICT domain (or the part that 

needs to support the enhanced organisation domain), as briefly outlined in the next section. 

6.2 Construction of ICT domain   

The ECDA is not prescriptive about representations/models to depict the current or future 

designs of the ICT domain. Additional expertise would be required, when a systems analyst 

needs to select appropriate software to support an existing organisation domain. Although 

the selection-strategy part falls outside the ECDAôs scope, the researcher acted as systems 

analyst to demonstrate such a selection process. Alternative constructs would be compared 

against the required functions and constructional requirements (refer to Table 32). It is 

possible that there are existing software solutions that could be bought off-the-shelf.  

Software selection 

Software selection is an important decision for companies, as a wrong choice can lead to 

financial losses or learning costs (Dorado, GoӢmez-Moreno, Torres-JimeӢnez & LoӢpez-Alba, 

2014). Jadhav and Sonar, cited by Dorado et al. (2014), have reviewed methods that suggest 

criteria and methodologies for software selection, software evaluation techniques and 

systems, and tools to assist in software decision-making. Although there are different 

strategies to select software, in general the following steps are commonly followed to deal 

the selection problem, as described by Dorado et al. (2014): 

Step 1: Define a problem for which a software application is required 

Step 2: Prepare a list of software candidates 

Step 3: Evaluate candidates, which often leads to a multi-criteria decision problem 

Step 4: Test the softwareï for example, using a trial version  



 

According to Dorado et al. (2014), selection methods mainly differ when evaluating 

candidates either in the form of an opinion survey or by using a multi-criteria decision-

making (MCDM) method. An MCDM consists of various algorithms, such as the analytic 

hierarchy process (AHP), Fuzzy-AHP, and weighted scoring based on decision theory 

(Dorado et al., 2014).  

Taking into account the opinions of students and teachers at the Machine Engineering 

Division of the Universidad Politécnica de Madrid, a multidisciplinary approach based on 

the use of three different CADïCAE software packages was used (Daz Lantada, Lafont 

Morgado, Munoz-Guijosa, Echvarri Otero & Muoz Sanz, 2013). It is further noted that 

studies similar to the one conducted by Daz Lantada et al. (2013) would aid in assessing and 

choosing the appropriate software.  

Considering the aim and objectives of Chapter 6, which is to focus on the demonstration of 

the ECDA in the ECDC environment, further and deeper exploration into a more technical 

concept such as MCDM will not be considered. However, within the constraints of this study 

it is feasible to make use of opinions and inputs from the ECDA director and from caregivers 

in selecting the most appropriate software to support the ECDC organisation domain. 

Aligned with the guidance set out by Dorado et al. (2014), a structured approach was 

followed to review and select the most appropriate software.  

Step 1: Define a problem where a software application is required 

The first step requires the definition of a problem, which was adequately discussed and 

demonstrated as an outcome of the first ECDA heuristic (section 6.1). The ICT design 

domain was found to be under-represented in supporting the organisation design domain, and 

so warrants a redesign in order to improve the quality of caregiving.   

Step 2: Prepare a list of software candidates 

The second step entails a search for and review of available software applications that 

closely match the constructional requirements and prescriptors set out in Table 30 and Table 

31 respectively. A more detailed description of the shortlisted software applications (section 

11.15) expands on the deployment, features, and support of each software application (Table 

32). The features of both software applications will be closely matched and tested for 

alignment with the constructional requirements. As part of this demonstration, the software 

applications will be denoted as Software A & B and 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 

A 

Software A provides a comprehensive system with grades, communication tools, 

conference signups, report cards, forums, attendance, and electronic assignments. 

This cloud-based school information system is an all-inclusive solution for managing 

independent schools. The range of products and consulting services helps to make 

school internal processes more efficient, increases the quantity and quality of 

applicants and donors, improves the schoolôs online presence, and strengthens 

valuable relationships between staff and constituents. It is noted that Software A does 

not provide a free version, but only a trial period after which costs will be incurred. 

B 

Software B is a fun and easy-to-use application for child care and early learning 

programmes that are tired of the same old paperwork. It provides a quick and simple 

way to document and share childrenôs activities ï everything from funny moments to 

developmental achievements ï to involve parents, and to improve learning outcomes 

for children. 

The software was designed based on extensive consultations with early childhood 

educators, supervisors, and directors of child care and early learning programmes. As 

a result, the app, which is used on tablets by educators in the classrooms, is both 

intuitive to use and comprehensive in the features that it offers. The software further 

supports with documentation, recording meals, naps, behaviour, and activities with 

the ability to add photos and videos. For parent engagement, the software allows for 

real-time parent communications, digital daily reports, and instant messaging. It 

further provides attendance reports, child portfolios, and development assessments for 

childrenôs developmental progress. 

Step 3: Evaluate candidates  

The shortlisted software applications (Table 33) were evaluated by making use of opinions, 

as described by Daz Lantada et al. (2013). The structure and format of the evaluation aligns 

with Dorado et al. (2014), in which  the goal and the functional requirements are assigned a 

rating of satisfaction based on inputs received from the ECDC director. Each of the 

requirements was assisgned a score ranging from (0) (disappointing) to (10) (extremely 

satisfied), as shown in Table 33. It is important to note that the software selection process 

only considered the functional requirements for rating the software and that were deemed 

appropriate for the purposes of this study. The constructional requirements, although 

important, would require more tehnical resources to assist in defining and clarifying key 

concepts when comparing both software platforms; and this was neither practical nor feasible 

for this study. 



 

Table 33: Software comparison scale, aligned to Daz Lantada et al. (2013)  

Goal Functional requirements 
Software application rating  

A B 

Select software 

in support of the 

ICT design 

domain 

redesign, to 

support the 

ECDC 

organisation 

domain better. 

Must be able to create, read, update, and 

delete facts 

2 4 

Should enable workflow approvals 1 2 

Must have record-keeping functionality 5 8 

Should enable on-time reporting and 

escalation to ECDC director 

4 8 

Daily reporting to and communication with 

parents should be enabled  

7 9 

Must do incident management and 

reporting 

4 5 

Total 23 36 

Step 4: Test the software ï for example, by using a trial version  

Based on the ratings as part of step 3, Software B was selected and used to conduct a trial in 

the ECDC environment. The trial was structured such that a predetermined class and 

caregiver, and the parents of all the children in the selected class, were invited to participate 

in it. The trial is discussed in more detail in the next section.  

Trial overview 

Software B was secured for this trial and used for a period of two weeks. One class was 

selected for this trial, consisting of 15 children and parents, of whom four opted not to 

participate. The goal was to support the ICT design domain redesign by using appropriate 

software to support the ECDC organisation better. The selected class and all the participating 

children were transferred on to the software, which, for the duration of the trial, was used as 

the main engagement channel between the ECDC and the parents. In practice this meant that, 

for the duration of the trial, all relevant observations, daily reporting, and/or monitoring were 

done using this software in order to assess how it impacted and or improved support to the 

organisation domain. 

The screen shots below provide an indication of the user interface and a view of the 

functionalities that the software has to offer. As noted in Figure 36, the director and the 

administrator had access to an ECDC dashboard that provided key statistics and insights, 

with easy navigation to drill deeper into any report or functionality as required. 



 

 

Figure 36: Software B dashboard 

The software enables the uploading and registration of a child file in the cloud, and becomes a 

central repository for all child activities, data (including parentsô contact details), and 

assessment information, to name a few (see Figure 37).  

 

Figure 37: Child details 

Attendance capturing and child collection for both the child and the caregiver is made simple 

and easy, and in real time allows child reception (TK01) and child collection (TK12) to be 

recorded and stored electronically. Automatic alerts or updates are sent to parents, which 

seemed very useful ï especially when someone else brought or collected the child.  



 

 

Figure 38: Attendance capturing 

With the click of a button an automated report for the entire class is generated that can be 

stored and archived accordingly, noted in Figure 39. 

 

Figure 39: Attendance report 

Detailed capturing of the childcaring transaction (TK02) is enabled using Software B, extracts 

from which are displayed in Figure 40 and Figure 41. Throughout the childôs day, activities 

and events are recorded directly on Software B, which includes (but is not limited to) feeding 

(TK03), fluids (TK04), nappy changing (TK05) or bathroom assisting (TK06), and 



 

temperature measuring (TK08). Although the software allows for and enables nap attending 

(TK07), structured skill-development (TK09), and medication administering (TK10), these 

were excluded from this trial.  

 

Figure 40: Food report 

 



 

 

Figure 41: Toilet report  

Software B proved during this trial that it has the capability adequately to support the 

organisation domain to deliver on the caregiving function requirements. The software enables 

the transition from a predominantly manual process to one that is technology-enabled and 

automated. It is further validated that Software B could assist in eliminating human errors or 

mistakes that have a direct impact on the quality of the services delivered, improving the 

ECDCôs professionalism and reputation. 

6.3 Discussion of demonstration, and limitations 

One ECDA heuristic iteration was demonstrated in order to demonstrate how the ECDA 

could be used to develop enterprise capacity. As indicated in Figure 28, ECDAôs heuristic 

requires the main user to select a function as the main input to perform the four main 

activities as part of the heuristic. The function child caregiving was selected to demonstrate 

the heuristic, since its management and administration is currently inadequate because of 

inefficient ICT support in providing timeous feedback to management when new production 



 

facts come into existence. Inadequate management has a detrimental effect on one of the 

performance areas ï i.e., the quality of the caregiving. Table 34 shows a summary of the 

ECDAôs heuristic on the left-hand side, and its application at a real-world ECDC on the 

right-hand side (grey shaded parts). 

Table 34: Scope of demonstrating ECDAôs heuristic 

ECDAôs heuristic ï 

holistic scope 

ECDAôs application at ECDC 

Functions (f1, f2éfn) as 

input. 

Single function (f1): child caregiving. 

B. Identify performance 

areas (areas of 

concern). 

Single performance area of concern: quality of caregiving. 

A. Execute construction 

design cycles for 

selected design domains 

ï current design. 

See below. 

Organisation domain: 

What is the current 

design of the 

organisation domain? 

Is it effective in terms 

of performance areas?  

The current design for the function child caregiving, using the cooperation 

model (CM) to represent the current design (see Figure 35). We believe that the 

essence of the current operations is effective in terms of the quality of 

caregiving. The problem is that operations are not well-supported by ICT. 

ICT domain: What is 

the current design of 

the ICT domain? Is it 

effective in terms of 

performance areas? Is 

it effective in 

supporting the 

organisation domain? If 

not, what functions are 

needed from the ICT 

domain? 

The ICT domain is currently under-represented in the ECDC. It does not support 

the organisation domain, and has a detrimental effect on the quality of 

caregiving. Given the essential design of the child caregiving function, depicted 

in Figure 35, the following functions are needed from ICT: 

¶ Fact maintenance ï i.e., creating, reading, updating, and deleting facts 

associated with child reception, feeding, providing fluids, nappy changing, 

bathroom assisting, nap attending, temperature measuring, structured skill-

development, and go-home preparation. 

¶ Workflow approvals and record keeping for medication-administrating 

protocols and approvals. 

¶ On-time reporting to the director, highlighting problems ï e.g., push 

notifications where needed. 

¶ Daily electronic reporting and communication (proactive) to parents. 

¶ Incident management and resolution. 

Infrastructure domain: What is the current design of the infrastructure domain? Is it effective in terms of 

performance areas? Is it effective in supporting the organisation domain? If not, what functions are needed 

for the infrastructure domain? Excluded from demonstration. 

Human skills and know-how domain: What are the current human skills and know-how? Is it effective in 

terms of performance areas? Is it effective in supporting the organisation domain? If not, what changes are 

needed? Excluded from demonstration. 

Other facets: What are the current facets? Are they effective in terms of performance areas? If not, what 

changes are needed? Excluded from demonstration. 

C. Identify 

constructional 

requirements and 

specifications. 

See below. 

Organisation domain: 

What constructional 

requirements should be 

addressed by the future 

design of the 

organisation domain? 

Since the current organisational design for child caregiving is sufficient, there is 

no need to identify constructional requirements for the future design of the 

organisation. 

ICT domain: What 

constructional 

requirements should be 

Constructional requirements for an ICT solution specify that the solution (see 

Table 30): 

¶ Must be able to create, read, update, and delete facts 



 

ECDAôs heuristic ï 

holistic scope 

ECDAôs application at ECDC 

addressed by the future 

design of the ICT 

domain? 

¶ Should enable workflow approvals 

¶ Must have record-keeping functionality 

¶ Should enable on-time reporting and escalation to the ECDC director 

¶ Daily reporting to and communication with parents should be enabled  

¶ Must do incident management and reporting 

Infrastructure domain: What constructional requirements should be addressed by the future design of the 

infrastructure domain? Excluded from demonstration. 

Human skills and know-how domain: The concept of constructional requirements is NOT applicable to 

human skills and know-how. Excluded from demonstration. 

Other facets: The concept of constructional requirements is NOT applicable to other facets. Excluded from 

demonstration. 

D. Extract design 

principles to guide 

future design. 

From the constructional requirements that were identified for the ICT solution 

(Activity C), the following are generic for the ICT domain (refer to the design 

prescriptors in Table 31): 

¶ Must be cloud-based and not on the premises 

¶ Must align with SaaS as an ICT offering 

¶ Must support intuitive navigation 

¶ Must be the only communication platform in the ECDC 

¶ Should enable push notifications for escalations and incidents 

A. Execute construction 

design cycles for 

selected design domains 

ï future design. 

See below. 

Organisation domain: 

What future design of 

the organisation 

domain will address the 

identified 

constructional 

requirements? 

Future design will be the same as the current design ï i.e., the essential 

operations depicted in Figure 35 also represent the future design. 

ICT domain: What 

future design of the 

ICT domain will 

address organisation-

supporting functions 

and the identified 

constructional 

requirements? 

Software B was selected for a trial in the ECDC in support of the organisation 

domain, aligned with the constructional requirements (activity C) and design 

principles (activity D). Software B was used in a controlled environment for a 

period of two weeks to ascertain whether it had a positive impact on the quality 

of caregiving (activity B).  

Infrastructure domain: What future design of the infrastructure domain will address organisation-supporting 

functions and the identified constructional requirements? Excluded from demonstration. 

Human skills and know-how domain: What future human skills and know-how will support the organisation 

domain? Excluded from demonstration. 

Other facets: What should be the arrangement of future facets? Excluded from demonstration. 

Considering that this demonstration resulted in the redesign of the ICT domain in support of 

the organisation domain, Software B was selected and trialled for a period of two weeks, 

based on its alignment with the constructional requirements (activity C) and design 

principles (activity D).  

Software B proved to have a significant impact on redesigning the ICT domain (technology) 

and, based on parentsô feedback, had a significant impact on the quality of caregiving. The 

quality of the ECDC improved significantly, from 72% before the trial to 96% after the trial 

by doing only one ECDA iteration.  



 

Limitations 

The ECDA, being technical and complex in nature, requires technical expertise or advisors 

in the form of enterprise engineers or designers to support the ECDC directors or 

administrators. As shown in the practical application of the ECDA, each activity ï A, B, C, 

or D ï does require facilitation and/or explanations in order to extract the correct level of 

detail and the correct information. Al though the ECD director suggested a user or training 

manual, it still seems more feasible to ensure that the ECDA is facilitated by a more 

experienced main user, ensuring that the essence is not lost in translation or interpretation.  

This demonstration focused on the redesign of the ICT design domain in support of the 

organisation domain; however, expert skills or resources might need to be included in future 

iterations to ensure that the business and system analysis is conducted in a thorough manner. 

This might well be the case as a further redesign of the infrastructure and the human skills 

and know-how domains is concerned, because the ECDC does not have the technical 

competence required to redesign and enable new design domain constructs.  

Although off-the-shelf software was selected for the purposes of this demonstration, based 

on feedback from the main user and the administrator, the software still seemed to lack key 

functionalities truly to operationalise in the ECDC environment. As noted in section 11.15, 

ñthe software is not specifically designed for our ECD centre, and therefore lacks 

compatibility. It is real-time focused, which is not practical or efficient. Our need is more for 

a daily/monthly/quarterly updateò. This may require a custom-developed program to fit and 

meet the ECDCôs exact requirements, which is not in the scope of this demonstration. This, 

however, contrasts with the perceived impact and benefit experienced from a parent 

perspective; and it will be recommended that a balance be found between driving internal 

efficiency and adapting an off-the-shelf product that seems acceptable to the parents of 

children at the ECDC. 

The ECDA should be further evolved so that it better considers and incorporates other IC 

approaches by taking all the design domains outlined in activity D through at least one 

iteration, thereby ensuring that the constructional requirements and,or design principles are 

informed by the existing IC literature and approaches. This would ensure that the design 

domains are redesigned in line with the existing literature, and lean towards a more 

comprehensive solution. 



 

6.4 Chapter summary 

Chapter 6 addressed the final approach design principle presented by De Vries (2016) ï 

namely, expository instantiation. Thus this chapter described the step-wise demonstration as 

it was performed chronologically to develop institutional capacity in the ECDC. The first 

step was the identification and selection of the caregiving function to demonstrate the 

ECDAôs heuristic. For purposes of this study, only the organisation and ICT design domains 

were included in the demonstration. Although the ECDA does not dictate the chronological 

steps, the first activity (B) was to select the quality of caregiving as a performance area, 

followed by activity A, which started with the construction design cycle for the organisation 

design domain. The ECDC organisation domain was found to be adequate in its construction 

and its ability to meet the using systemôs requirements, and no further redesign effort was 

needed. The construction of the ECDCôs ICT design domain indicated that ICT was under-

represented in support of the organisation domain, and so a redesign was required.  

The redesign of the ICT design domain was informed by design requirements and principles. 

The software selection was concluded with the guidance of Daz Lantada et al. (2013). By 

following a structured four-step process, the most suitable software application (Software B) 

was selected and trialled in the ECDC environment for a period of two weeks. Using a 

structured data sampling plan, before and after quality measurements were taken, followed 

by hypothesis testing to prove statistically whether the redesign resulted in an actual quality 

improvement. 

In response to RQ6, and as part of the intervene ADR stage, this chapter has shown how an 

ECDA should be implemented by means of a demonstration (one iteration of the ECDA 

heuristic), as illustrated in the dark grey row in Table 35.  
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Chapter 7: Evaluation results  

7. Evaluation results 

Chapter 7 contains the results that were gathered in an attempt to provide answers to the 

following three research questions, stated in section 1.3: (1) RQ7: When implemented, how 

effective is the ECDA in improving the quality of service? (2) RQ8: When implemented, 

how useful is the ECDA to an ECDC administrator? and (3) RQ9: How well does the ECDA 

comply with approach design principles? Section 7.1 evaluates the results obtained from the 

ECDA demonstration, while section 7.2 presents the usefulness of the ECDA to ECD 

administrators. Section 7.3 evaluates how well the ECDA conforms to approach design 

principles, while the financial implications and cost benefits are discussed in section 7.4 

followed by the summary in section 7.5.  

7.1 Evaluation of results of demonstration 

The ECDA demonstration was conducted in a real-world setting ï in this instance, the ECDC 

being studied. To increase the validity of the evaluation results, quality measures were taken 

before and after demonstrating/implementing the ECDA. Parents of children at the ECDC 

who were included in the trial were asked to provide a quality rating, which was used as 

input to test whether the ICT redesign had a positive impact on the quality of the services 

delivered. It was also important to ensure that the results were statistically verified. 

The process of drawing conclusions about an entire population on the basis of the 

information contained in a random sample drawn from that population is known as 

óstatistical inferenceô (Gauvreau, 2006). Gauvreau (2006) says: 

With hypothesis testing, we begin by claiming that the population parameter of 

interest is equal to some postulated value (or, in the situation in which we are 

comparing 2 populations, that the 2 parameters are equal to each other). This 

statement about the value of the population parameter is called the null hypothesis 

(H0). The alternative hypothesis (HA) is a second statement that contradicts the 

null.  

Further to this, and applicable to this demonstration, it was 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 will be conducted for this 

demonstration. 



 

Based on binary responses, the proportions of the responses between treatment groups (in this 

instance, before and after) are then compared to determine whether a statistical/clinical 

difference exists. The appropriate sample size is usually calculated based on a statistical test 

that is used to ensure that there is the desired power to detect a difference when the difference 

truly exists. The statistical test procedures employed to test the treatment effect with binary 

responses are various chi-square or Z-type statistics, which might require a relatively large 

sample size for the validity of the asymptotic approximations (Wang & Chow, 2007). Based 

on the formulae of Wang and Chow (2007) for sample size calculations, Select Statistical 

Services (2021) developed an online calculator to determine the ideal sample size, based on 

variable settings such as the confidence level and the required power of the test. Considering 

the low level of criticality or severity of this demonstration, an 80% confidence level is 

deemed acceptable, with an 80% ability to detect a real difference, which requires a sample 

size of 34 for each group (Figure 42).  

 

Figure 42: Sample size for a two-samples test for proportions (Select Statistical 

Services, 2021) 

Al though the purpose of this demonstration was not to delve deeper into the theoretical 

grounding of hypothesis testing, it was necessary to create a common understanding when 

deciding whether the software application that was selected and trialled as a result of 

applying the ECDA had a significant impact on the quality of the services delivered. In order 

to demonstrate or prove statistically that a real difference between the two populations 

(before and after) was detected, a two-samples test for proportions was conducted, given that 



 

this was discrete data and that the aim was to detect a difference between two groups or 

levels.  

Therefore, the null hypothesis and alternative hypothesis are stated as follows: 

H0: p1 = p2, or p(before) = p(after) 

HA: p1 < p2, or p(before) < p(after) 

Trial overview and results 

The trial conducted at the ECDC entailed the use of the chosen software for a period of four 

weeks from 11 May 2021 to 11 June 2021. The ECDC was closed for one week during the 

trial owing to COVID-19 restrictions being imposed. A quality measurement was taken 

before and after the use of the software to deduce whether the redesign of the ICT domain, a 

result of using the ECDA, had a positive impact on the quality of caregiving, as described 

briefly in the next section.  

Before software implementation 

One class was selected, consisting of 10 children, and 17 parents. Six quality criteria aligned 

with PAS and Bloom were used. A total of 176 Likert-scale responses across all six criteria 

were recorded (section 11.15.4); and the results are summarised in Table 36. A proportion 

was calculated by counting the number of acceptable occurrences aligned with the DOBE 

quality ratings scale.  

During software implementation 

For the period of the trial, all the parents of the children in the chosen class were invited to 

participate and to be included in the new software platform, which acted as the only 

communication mechanism for this period, thus allowing the participating parents and the 

ECDC director and the administrator to test the solution. During the trial, no parents were 

excluded or left out, although their participation was voluntary, and was aligned with the 

research objectives set out in the consent forms. 

After software implementation 

At the end of the trial period, the parents were invited to respond and provide feedback and 

inputs, again aligned with the same set of criteria as for the before the software 

implementation. The parents had the opportunity to rate the quality of the ECDC services in 

the light of using the software. A total of 84 responses were recorded, and the results are 

noted in Table 36. 



 

Table 36: Trial results  

Element  

(Based on PAS and Bloom) 

Survey result (Acceptable %)  

Before 

(N = 176) 

After 

(N = 84) 

1.Organisation 
Reputation of the ECDC 80% 100% 

Professional orientation 87% 100% 

2.Child 

assessments 

Ability to do screening and identification 

of special needs 

67% 100% 

Facilitate assessments in support of 

learning 

73% 100% 

3.Family 

partnerships 

Family communications 67% 100% 

Family support and involvement 73% 86% 

4.Marketing and 

public relations 

External communications 80% 100% 

Community outreach 60% 71% 

5.Technology 
Availability of technology resources 54% 100% 

Use of technology 46% 100% 

6.Parents 
Satisfaction with centre 80% 100% 

Perception of support given 87% 100% 

As is evident in the óbeforeô results, technology scored the lowest level of acceptance by the 

parents, with both the availability and the use of technology scoring 54% and 46% 

respectively. This supports the initial finding that technology is under-represented in the 

ECDC, as documented and discussed in section 3.3. The overall before-trial quality score 

was 72% (126 out of 176), as shown in Figure 43, with a more detailed breakdown of each 

element in Figure 44. 

 

Figure 43: Before-trial quality score 

Figure 44 depicts a ranking from the lowest to the highest óacceptableô results, followed by 

óacceptable with adaptionsô and ónot acceptableô. It provides further insights into the 

technology shortcomings compared with elements such as the reputation of the organisation 

and parentsô overall satisfaction with the ECDC.  
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Figure 44: Before-trial quality score by element 

The same survey was used with the parents at the end of the two-week trial of Software B, to 

test and determine whether the ICT redesign had a positive impact on the quality of the 

ECDCôs services. Based on the results received, it is evident that the overall quality score 

improved from 72% to 96% (81 out of 84), with a dramatic improvement in technology. The 

parents felt that Software B was óacceptableô, considering both the use and the availability of 

technology. One parent stated: ñAwesome app, I would highly recommend it to all ECD 

centresò. It is noteworthy that, as the trial focused purely on the ICT redesign in support of 

the ECDC, all of the assessed elements recorded improvements.  

 

Figure 45: After -trial quality score 
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Considering the sample size for the after-trial results, further analysis warranted a deeper 

look in order to validate or confirm the observation that the technology aspect dramatically 

improved. Based on investigating individual parentsô responses, and comparing the before 

and after samples of the same parentsô responses with each other (parents sampled), it was 

evident that a total of eight elements had improved over the óbeforeô rating (see Table 37). 

This is an indication that Software B did in fact have a positive impact on how technology is 

perceived, and also on the perception of other quality indices. 

Table 37: Parentsô before and after comparison 

Element  

(Based on PAS and Bloom) 

Survey result (Acceptable %)  

Parents sampled 

(Before) 

Parents sampled 

(After) 

Organisation 
Reputation of the ECDC 86% 100% 

Professional orientation 100% 100% 

Child assessments 

Ability to do screening and identification 

of special needs 

57% 100% 

Facilitate assessments in support of 

learning 

71% 100% 

Family 

partnerships 

Family communications 71% 100% 

Family support and involvement 71% 86% 

Marketing and 

public relations 

External communications 100% 100% 

Community outreach 57% 71% 

Technology 
Availability of technology resources 43% 100% 

Use of technology 29% 100% 

Parents 
Satisfaction with centre 100% 100% 

Perception of support given 100% 100% 

As noted in Figure 46, the before-the-trial results for assessments (70%), organisation (83%), 

and parents (83%) shifted to 100% for all three aspects. This was not scientific proof that 

Software B made an impact; but it provided the researcher with a level of confidence that the 

trial had a positive impact on the quality of services in the ECDC.  



 

 

Figure 46: After -trial quality score, by element 

Hypothesis testing results 

In order to demonstrate or prove statistically that a real difference between the two 

populations (before and after the trial) was detected, a two-samples test for proportions was 

done. It was important to prove whether a significant difference in acceptance percentage 

was detected ï i.e., that there was not enough evidence to reject HA, where: 

H0: p1 = p2, or p(before) = p(after) 

HA: p1 < p2, or p(before) < p(after) 

The statistical analysis was done using Minitab statistical software, in which the Z-value was 

calculated using a significance level (alpha) of 5%. The statistical result indicated that p = 

.000, meaning that the null hypothesis seemed to be untrue; thus it was safe to believe or 

accept the alternative hypothesis statement. There was, therefore, a statistically significant 

difference between the two scenarios ï i.e., Software B had a significant impact on improving 

the overall quality in the ECDC. 
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Figure 47: Hypothesis test results 

The results obtained from the ECDA demonstration, although only scoped to one iteration of 

the ECDA, and only focusing on the organisation and ICT design domains, proved to have a 

positive outcome. The ECDA enabled a systematic way to guide the MU in developing 

enterprise capacity; and, in response to RQ7, when the ECDA is implemented it is effective in 

improving the quality of the services. 

Software B user feedback 

The demonstration was overseen by the ECDC director and the administrator, and both 

provided feedback on Software B in a structured questionnaire (see section 11.15.2), labelled 

response 1 and response 2 respectively. It was important to obtain an internal perspective on 

how Software B was experienced; and, as outlined in Table 38, different views were recorded. 

They were unanimous that Software B in its current form is administration-intensive, 

especially in how it is configured and how and when data needs to be inserted. The 



 

demonstration required a lot of extra time and support over and above the normal day-to-day 

operation, and in its current form it was not deemed suitable to support operations.  

Table 38: User evaluation results  

Question 1: Does the ICT design domainôs redesign meet its intended outcomes?  

Response 1: No, The software is not specifically designed for our ECDC and therefore lacks compatibility. It 

is real-time focused which is not practical and efficient. Our need is more for a daily/monthly/quarterly 

update. 

Response 2: Currently, no. However, it does have the potential to significantly improve institutional capacity 

if it was implemented across the board with the appropriate number of devices and time available. Currently 

it is too time-consuming and does not add enough value to the ECDCôs operations, as it is not yet able 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 only if the redesigned processes could be less admin intensive while meeting our 

specific ECDC needs. 

Response 2: Currently, no. However, if the devices and time were available to update information on the 

software in real-time, then definitely, as it has a lot to offer and the potential to replace several platforms and 

processes. 

Question 3: Is the ICT design construct feasible within the context of the ECDC?  

Response 1: No as it is currently too admin intensive and inefficient. It takes too many resources to maintain. 

Response 2: No. Not enough time or devices are readily available, and not all staff members possess an equal 

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 feedback and assessment daily instead of in real-time to reduce 

the admin intensity. 

Response 2: Adding a new ICT element to your regular daily routine should add value, reduce paperwork, 

and alleviate workload, by replacing other, manual procedures (E.g. Daily reports) and ICT platforms (E.g. 

WhatsApp and Facebook). The software is well thought-out and comprehensive, maybe too much so. It could 

be simplified to reduce time-consumption and work-generation. 

It was noted that Software B had the ability to play a significant role in the ECDC, but would 

require (1) customisation to align more closely with internal processes, (2) investment in more 

technology devices such as tablets in all classes, (3) upskilling all users, including caregivers 

and assistants.  

7.2 ECDAôs usefulness to the ECDC administrator 

During the construction of the ECDA, the MU said: ñECDA will impact children, parents and 

the community... the ECDC will establish a quality services reputation having a positive 

effect on the community and broader society knowing there is a quality centre where children 

are cared for and looked after.ò The approach adopted in validating or confirming the 



 

usefulness was by means of a discussion and a questionnaire with the MU. As summarised in 

Table 39, the post-demonstration feedback was recorded and summarised in support of 

addressing RQ8, in order to determine the ECDAôs usefulness to an ECDC administrator 

when implemented.  

Table 39: ECDA main user response 

Do you feel that the ECDA design addresses all of the needs that were formulated at the outset? 

¶ The needs were partially met; considering the technical nature and language of the ECDA there remains a 

strong need for a training manual or even training when using the ECDA. The demonstration was very 

brief, and would prefer to have more functions included in the ECDA process. Secondly, from an ECDC 

administrator perspective will require more clarity on the human skills and know-how area. 

Do you feel that the needs that were incorporated will be performed effectively in the final ECDA 

design? 

¶ Yes, the ECDA seems to be very thorough and it really helps with breaking down the problem or objective 

in a simple structured manner. It is very easy to now have a logical way of looking to improve quality 

services by addressing this through design activities. 

Given the intension of the ECDA design process (i.e., to improve the ôquality of serviceô), what aspects, 

constructs, or parts of the ECDA process would you like to criticise and or further improve upon?  

¶ It is extremely difficult to find time during the normal day to focus on design or even improvements and 

find this to be an obstacle with applying the ECDA. It was a good decision to select one class for the 

demonstration and, considering the time and effort to implement, makes this an important aspect to 

consider going forward. It will be important to involve all staff in the ECDA process, and alternative 

means need to be considered when this is rolled out. 

¶ The design process is extremely technical and will in its current form not be easy to continue without 

assistance or facilitation. Maybe an opportunity could be to simplify the language or make the framework 

easier to interpret and understand. 

¶ The demonstration must be expanded and done for a longer period to ensure all aspects of the approach are 

well-explained and understood by all staff in the ECDC. 

 
What would you have done differently to achieve an ECDA design that better achieves the initially 

stated needs? 

¶ Incorporate more training and learning opportunities to help all ECDC staff to better understand and 

interpret the intent of the ECDA. For someone that uses this language everyday might seem simple, but 

being in an ECDC environment makes this more difficult to understand.  

¶ The demonstration could and should be expanded to include more than one class and also look at other 

functions in more detail. For example, providing education as a function would be very interesting, and how 

the ECDA may assist in improving holistic child development and education. Things such as staff, as well 

as our facilities, might receive more focus, which may be worth exploring. It is believed that including more 

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 you adopt the ECDA?  

¶ This answer may be yes and no, because it is internally believed that the ECDC is already delivering a good 

quality of service, and perhaps the ECDA is better suited for an ECDC that is less mature or advanced in its 

processes and procedures.  

¶ The ECDA did provide a means of approaching the task (improve quality of service) in a logical manner, 

and the ability to iteratively improve the ECDC over time makes this very effective. It will be needed to 

either build or develop this capability in the ECDC, or external support may be required. 

Do you feel that the use of the ECDA had a positive, negative, or neutral effect on the quality of 

services delivered?  

¶ The ECDA most definitely had a positive impact on the quality of services, especially how parents 

perceived the use of the ICT solution (Software B). No actual processes were changed in the ECDC, but 

technology was used to better 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 has the 

ability to improve or change perceptions that the ECDC is better or deliver higher quality processes and 

child outcomes.  



 

 

7.3 Evaluating the ECDA against approach design principles 

The ECDA as a theory-engrained artefact was developed, aligned with the ADPs (see section 

4.7) and validated and refined throughout the development process. As an overview of the 

rigorous process followed, the ECDA was first evaluated and refined, using the MUôs and the 

IADôs inputs against each of the ADPs discussed in section 5.4, while the final construction of 

the ECDA was validated in section 5.5. The contents and construction of the ECDA, aligned 

with the ADPs, were published as Springer Lecture Notes (De Boer & De Vries, 2021). Table 

40 provides a retrospective view of the ECDAôs compliance with the ADPs after the 

demonstration described in Chapter 6.  

Table 40: Evaluate the ECDA against the ADPs 

Principle A: Explicit concept of the enterprise 

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

Compliance evaluation: The ECDA was developed in the context of the ECDC sector mostly fulfilling a 

societal role with multiple stakeholders across the spectrum. It is for this reason that the ECDC as an 

enterprise plays a significant role in meeting and responding to the needs of (a) children, (b) parents, (c) 

stakeholders, (d) regulators, and (e) caregivers. Considering the external environment, the ECDC is best 

perceived as a social system, and operates as a living organism as defined in a morphogenic paradigm. The 

ECDA therefore adequately conceptualise the ECDC. 

Principle B: Explicit phenomenon 

Statement: A design approach should provide evidence of a phenomenon or class-of-problems ï that is, 

similar kinds of problems. 

Compliance evaluation: The explicit phenomenon relates to the ability to develop enterprise capacity in a 

structured and systematic manner. The SLR conducted in both education and non-education spheres (section 

4.2) confirmed that a class-of-problems exists, and therefore provides substantive evidence for a phenomenon 

or class-of-problems.  

Principle C: Explicit paradigm of value creation 

Statement: A design approach should state a paradigm of value creation as a testable proposition for 

addressing an existing phenomenon or class-of-problems. 

Compliance evaluation: The ECDA is theory-engrained and developed on the basis of Hoogervorstôs and IC 

approaches as ways systematically to develop enterprise capacity in order to improve quality of services. The 

ECDA, through one iteration of the heuristic, enabled the ECD director to transition effectively from 

functional requirements to constructional design for the ICT design domain (in support of the organisation 

domain). The ICT redesign was trialled, and the quality of the services improved from 72% to 96%, which 

was deemed sufficient as a testable proposition.  

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

Statement: A design approach should clearly define and motivate the way to demarcate design scope 

(enterprise scope, design domains, and concerns/requirements) relevant to the approach. 

Compliance evaluation: The ECDA did not demarcate new design domains, but adopted those described in 

section 5.2 as ways to represent the ECDCôs constructional design (activity A of ECDAôs heuristic). For the 

purposes of the demonstration, the constructional designs for only the organisation and ICT design domains 

were conducted, while infrastructure and human skills and know-how were excluded.   

Principle E: Well-demarcated and well-defended design scope, and using scope 

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

value creation. 

Compliance evaluation: The child caregiving function is complex, and so it is important to understand and 

define the essence of the organisation as the provisioning system (activity A). Aligned with this, the scope 



 

focus was placed on a single function ï i.e., child caregiving, together with one performance area (activity B) 

aligned with the child caregiving function ï namely, quality of caregiving. The reason for this scope decision 

was that it supported the answering of the primary research question (refer to section 1.3), while the response 

to RQ8 provided substantial evidence that the ECDAôs using scope was adequate from an ECDC 

administratorôs perspective.  

Principle F: Representations of design scope 

Statement: A design approach should clearly define and motivate notation standards that are used to 

adequately describe/represent the design scope. 

Compliance evaluation: For the organisation domain, DEMO was used to depict the essence of the ECDC 

organisation (refer to Figure 30). Given that the ECDA is not prescriptive about representations/models to 

depict current or future designs of the ICT domain, a software selection process (section 6.2) was used to 

select the most appropriate software for redesigning the ICT domain. Infrastructure and the human skills and 

know-how domain were excluded from this demonstration, and thus were not described or represented.  

Principle G: Approach form and function 

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

Compliance evaluation: The ECDAôs function is described in section 5.1 and its form (i.e., a heuristic), is 

presented in section 5.2.  

Principle H: Justificatory knowledge 

Statement: A design approach must provide explanatory knowledge that links the paradigm of value creation 

with its constructional components. 

Compliance evaluation: The ECDA as a theory-ingrained artefact is described in Chapter 5, informed by 

Hoogervorstôs approach (presented in section 4.6.2) and existing IC development approaches (introduced in 

section 4.3), and was found to provide ample explanatory knowledge in linking the paradigm of value creation 

with the constructional components. 

Principle I: Approach mutability  

Statement: A design approach should clearly state possibilities for tailoring the approach within the pre-

defined design scope. 

Compliance evaluation: Possibilities for tailoring the ECDA have been considered, as discussed in section 5.3, 

together with possibilities for extending the ECDA. The three levers that require ECDA tailoring are 

summarised in Table 22, and will result in either another iteration of the heuristic or the inclusion or 

incorporation of design domains that were excluded as part of this demonstration. 

Principle J: Principles of implementation 

Statement: A design approach may incorporate guidance for implementing the approach. 

Compliance evaluation: The demonstration of the ECDAôs heuristic in Chapter 6 provides guidance by 

conducting one iteration of the ECDA heuristic in a real-world setting (the ECDC). The demonstration acts as 

a training manual to guide future iterations of the ECDA heuristic.  

Considering the evidence provided, it is concluded that, in response to RQ9, the ECDA 

complies with the approach design principles and has provided the necessary guidance 

throughout the ECDAôs design.  

7.4 Costïbenefit analysis 

ñToday, cost-benefit analysis is mainly used to provide financial justification for a decision by 

supplying detailed information that demonstrates [that] the financial benefits of a project 

outweigh the costs.ò (Cervone, 2010, p. 77). As noted by Cervone (2010), the costïbenefit 

formula consists of subtracting the costs associated with a project from the sum total of the 

benefits that are expected from the project. Cervone (2010) adds that costïbenefit analyses 

usually include a payback time or breakeven point that provides a measure for when the 



 

project is fully paid or the initial investment is returned. Considering the aforementioned 

description of a costïbenefit analysis (CBA), three key variables need to be considered: (1) 

project costs, (2) benefit calculation, and (3) payback time or breakeven point. Guided by 

Cervone (2010), the simplest model for computing the CBA is to use only simplified costs 

and benefits; and this was applied for the purposes of this study, as summarised in Table 41.  

Considering the nature of the ECDAôs heuristic and the fact that enterprise design is an 

iterative approach in which an incremental realignment of design domains takes place, the 

CBA was conducted based on one instance or iteration of the ECDAôs heuristic outlined in 

Chapter 6.  

ECDA costs 

The ECDA will mostly impact costs in two ways, considering the incremental manner in 

which the alignment of design domains take place: the costs associated (1) with the redesign 

of design domains, and (2) with using and embedding the ECDA as an enterprise 

competence.  

Redesign of design domains. The scope of this demonstration focused purely on the ICT 

design domain and on the application of Software B in support of this redesign iteration. 

Software B is a subscription- or licence-based platform, and so the costs were estimated 

according to the size of the ECDC and the number of features selected ï i.e., caregiving and 

financial administration (refer to row (a) of Table 41). Coupled with the implementation of 

Software B, it is noted that the time that the ECDC resources need to spend exploring and 

using the software needs to be accounted for, together with the ECDC directorôs and the 

administratorôs oversight of drawing up specific or ad-hoc reports, and monitoring the 

overall application of Software B (noted in rows (b) and (c) of Table 41).  

Embedding ECDA as an enterprise design competence. In line with the ECDC 

administratorôs feedback from section 7.2, and the fact that the ECDA could be perceived as 

too technical for this environment, consideration is given to using external facilitation 

support. That ECDA facilitation would be in the person of an enterprise designer or engineer 

who would facilitate and implement the ECDA alongside the ECDC director while ensuring 

that the designôs intent was realised. As noted in row (d) of Table 41, an annualised 

provision was made to ensure that this level of support was part of the CBA.  

ECDA benefit calculation 

The ECDA was shown to deliver the following briefly outlined key benefits to the ECDC: 



 

Quality of services delivered. In a study that investigated the impact of quality on satisfaction, 

revenue, and cost, Shah (2009) cites Rust, Zahorik and Keiningham (1994) as saying that 

improvements in quality result in satisfied customers who, in turn, spread the word through 

word-of-mouth, which then leads firms to advertise the high quality of their offerings. Shah 

also notes that customers are willing to pay more if they are satisfied with the quality 

(Homburg, Koschate & Hoyer, 2005). An emphasis on internal processes to improve quality 

improves customer satisfaction, while an external emphasis on customer perceptions and 

attitudes leads to higher sales (Nilsson, Johnson & Gustafsson, 2001), as cited by Shah 

(2009). 

It is therefore believed that, as shown in the ECDA demonstration, improvements in the 

quality of services delivered will naturally lead to more children enrolling in the ECDC, and 

not only increase revenue but also impact the bottom line. The latter would be estimated by 

using the ECDCôs profit margin .  

¶ As a result of the ECDA and the redesign of the ICT domain, there would be a 15% 

improvement in efficiency. It is assumed that eight employees spend at least one hour 

per day on administrative tasks that would now be automated and/or digitised by 

using Software B (refer to row (f) of Table 41). 

¶ It is anticipated that the revenue for this ECDC would increase by 10%, equating to 

around six new children as a result of this project. The profit margin per child is then 

used to determine the annualised benefit (row (g) of Table 41). 

ECDA payback or breakeven point 

As calculated in rows (e) and (h) of Table 41, the calculated payback for this demonstration 

of the ECDA would be 0,4 years, or about five months (row (i) of Table 41). 

Table 41: Simplified costïbenefit analysis 

CBA element UOM Units Unit cost 
Total amount 

(annualised) 

Costs  

 (a) Software B licence Month 12 R640 R7,680 

 (b) ECDC resource time (using 

software) 
Hrs/annum 100 R160 R16,000 

 (c) ECDC Software B 

(overview/reports) 
Hrs/annum 260 R160 R41,600 

 (d) ECDA facilitation (consultant) Hrs/annum 60 R750 R45,000 

(e) Total annualised cost    R110,280 



 

CBA element UOM Units Unit cost 
Total amount 

(annualised) 

Benefits 

 (f) Rework reduction (15% efficiency) Hrs/annum 264 R803 R211,992 

 (g) Revenue increase (10% 

improvement) 
Profit/month 6 R870 R62,640 

(h) Total annualised benefits    R274,632 

Payback / breakeven  

(i) Payback period Years Cost / benefit  0,4 (+-5 months) 

 

7.5 Chapter summary 

Chapter 7 evaluated the results that were gathered during the demonstration in an attempt to 

provide answers to three research questions (RQ7, RQ8, and RQ9), as stated in section 1.3 

and depicted with dark grey rows in Table 42.  

Table 42: Chapter 7 content map 

 

In response to RQ7, to ascertain the effectiveness of the ECDA in improving the quality of 

services, the results obtained from the ECDA demonstration were discussed. Although only 
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scoped to one iteration of the ECDA, and only focusing on the organisation and ICT design 

domains, it proved to have a positive outcome. Software B was proven to have a significant 

impact on the quality of caregiving, as the overall quality score improved from 72% to 96%; 

while technology (which was the scope of this demonstration) improved from 50% to 100%. 

It was noted, however, that Software B did not fully align with or meet the internal 

operational requirements of the ECDC, and that, to be effective, it would require (1) 

customisation to align more closely with internal processes, (2) investment in more 

technology devices such as tablets in all classes, and (3) upskilling all users, including 

caregivers and assistants. 

Responding to RQ8, the ECDAôs MU validated and confirmed that the ECDA would be 

useful and effective, but did note certain limitations or aspects that might need to be addressed 

when implementing it. The ECDA is technical, and will need either a training intervention or 

a user manual, or rely on facilitation to ensure that the approach is executed correctly. The 

ECDA MU suggested the expansion and inclusion of more functions and design domains, 

such as human skills and know-how, to truly test the effectiveness of the entire approach. The 

ECDA delivered an improvement in quality, especially in how it was perceived from a 

parentôs perspective, and therefore, in response to RQ8, it was deemed useful to an ECDC 

administrator, apart from any adjustments or improvements in practical delivery.  

In response to RQ9, the ECDA as a theory-engrained artefact was developed in alignment 

with ADPs, and complied with them as a result of a rigorous development process that was 

part of this study. First, a nIAD and an MU were asked to provide inputs on the ECDA in line 

with structured ADP questions, followed by a validation of the ECDAôs comprehensiveness 

during the construction phase (discussed in section 5.5), together with a published article. The 

contents and construction of the ECDA that aligned with ADPs was published as Springer 

Lecture Notes (De Boer & De Vries, 2021).  

 

 

 

 



 

Chapter 8: Reflections and learning s 

8. Reflections and learning 

Chapter 8 provides a reflection on the study, and constitutes the third stage of the ADR 

methodology presented by Sein et al. (2011). As stated in section 2.1.3, Sein et al. (2011) 

indicate that reflections and learnings can 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 knowledge base by purposefully 

reflecting on how the problem was framed, the chosen theories, and the ensemble of artefacts 

that emerged. 

Sein et al. (2011) name the principle guiding this stage the óguided emergenceô principle. By 

this they mean that the study delivers not only the intentional design developed by the 

researcher at the start of the study, but also an artefact that was developed through an almost 

biological method, moulded by practitioners. 

Chapter 8 is divided into three parts. Section 8.1 provides a reflection on the ECDA, section 

8.2 reflects on the research method, section 8.3 discusses the shortcomings of the ECDA and 

associated theories, and section 8.4 provides a summary. 

8.1 Reflections on the ECDA 

A class-of-problems exists in which the lack of institutional capacity impacts the quality of 

services that an enterprise offers. After following an action design research method, the 

ECDA was developed as an artefact, as depicted in Figure 28, and was then demonstrated in 

a real-world setting (an ECDC; refer to Chapter 6). Chapter 7 evaluated the demonstration 

results, concluding that the ECDA had a significant impact on the quality of services 

delivered in the ECDC, even though only certain elements of the ECDA were demonstrated. 

This section now reflects on the ECDA as a generalised model, and concludes with 

additional reflections from the researcher. 

The ECDA as generalised model 

The ECDA was formulated in response to a class-of-problems ï namely, developing IC to 

impact the quality of services delivered in the ECDC sector. A great deal of the literature 

emanating from both developed and developing countries was uniform in verifying 

perspectives on the definition of IC and on different approaches used to address or resolve 

this problem in the education domain. IC approaches and frameworks from non-educational 

domains focus on the public sector, and provide insights into how to address this 

phenomenon, as is evident in the body of knowledge. There are a great many approaches to 



 

institutional capacity in the current body of knowledge, but they are not integrated nor 

formulated to provide a systematic way to develop IC, let alone enable those who are 

responsible to develop IC. 

Although design domains are described in the ECDC literature, there is no clear evidence of 

a design cycle to (1) determine the requirements for the object system, (2) state the functions 

of the object system, or (3) devise specifications for the object system. 

As noted in section 4.6, knowledge areas with no application in the ECDC were researched, 

specifically drawing knowledge from the enterprise engineering domain in addressing the 

class-of-problems. Enterprise engineering as a relatively new discipline addresses enterprise 

design and change in a scientific manner, and is positioned to guide the development of the 

ECDA in response to the need to develop IC. Hoogervorstôs approach (section 4.6.2), EECM 

(section 4.6.3), and the GSDP (section 4.6.4) formed the underlying theoretical framework in 

order to inform or guide the development of IC in the ECDC. Aligning itself with the 

enterprise engineering body of knowledge, this study indicated that a need existed to address 

IC from a holistic view of enterprise needs, resulting in the ECDA. Since the ECDA is based 

on enterprise design literature that is industry-agnostic, the ECDA is offered as a generalised 

construct that is not only applicable to the design of an ECDC, but is also useful in other 

contexts.  

The ECDA was extracted from existing enterprise design knowledge. On reflection, the 

ECDA should also be useful in structuring design knowledge that may exist in other design 

approaches. In instances where a body of knowledge exists in the form of multiple 

approaches to address a class-of-problems (or solutions), the ECDAôs heuristic could enable 

and facilitate a systematic approach to aligning these approaches with the enterprise 

engineering body of knowledge. The body of knowledge may be used as input to guide or 

inform the constructional aspects (requirements, wants or needs) of the provisioning system, 

as illustrated in Table 24. As an example, and using Table 24 as the reference, the 

approaches of Bloom (1991), Bergin-Seers and Breen (2002), Grindle and Hilderbrand 

(1995), and Scheepers (2015) may be used to inform the organisation sub-system 

(operations) construct.  

The ECDA improving the quality of service 

Chapter 7 presented the evaluation results, indicating that the trialled software application 

that was selected as a result of the ECDAôs application had a significant impact on the 

quality of services delivered. It is possible to reason that the selection and implementation of 

the application software could have originated in a different way ï e.g., when a director with 



 

qualifications in business and/or process management identifies opportunities for process 

digitisation that would also result in implementing software that improves the quality of 

service.  

Addressing the hypothesis that, by only providing the ECDC director with training and/or 

qualifications in business and process management (without addressing any other aspects of 

the EE domains) the quality of services could be improved, this warrants a deeper look into 

how the design domains are constructed. Considering Figure 29, the main EE domains are 

supported by sub-systems, as indicated by arrows highlighted in black. As an example, the 

human skills and know-how sub-system (as a provisioning system) supports the organisation 

sub-system (as a using system), which in essence suggests that the ECDC directorôs skills 

and know-how need to be constructed in order to support the ECDC organisation. Focusing 

on only one sub-system ï human skills and know-how in this instance ï would not be 

deemed adequate or comprehensive without the holistic redesign of all the design domains. 

However, it is noted that, by improving or focusing on the redesign of the human skills and 

know-how sub-system, support to the organisation domain could be improved that could 

positively impact the quality of services delivered. Using a similar logic, one could reason 

that focusing only on business improvement initiatives such as process optimisation, 

digitisation, automation, or ICT solutions might not deliver the intended outcomes without 

taking a holistic iterative redesign of all EE design domains into account.  

Thus the ECDA as such does not necessarily ensure improved service quality. However, it 

provides a systematic heuristic for intentional enterprise re-design, 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 iterations of the ECDA. 

Researcherôs reflections 

The ECDA was developed to address a specific class-of-problems in the ECDC sector. The 

researcher fulfilled two roles during this study: first, as the financial administrator of the 

ECDC, and second, the researcher who developed IC. The reflections cover three themes: (1) 

the ECDA as an enterprise capacity development approach, (2) Hoogervorstôs approach, and 

(3) approach design principles.  

The ECDA as an approach to developing an enterpriseôs capacity. The ECDA, as adopted in 

the ECDC sector, provided much-needed direction and clarity to the ECDC director, as it 

offered a clear starting point to develop IC, which is lacking in the current body of 

knowledge. The abundant literature that aims to address IC is scattered, which makes 

implementation hard. The ECDAôs comprehensiveness ensures that, as more functions are 



 

added to the heuristic, a holistic realignment or redesign of the ECDC will be achieved. The 

ECDA provides clarity on how the provisioning system should be designed, which at the 

beginning of this study was vague and not well-defined. The ECDA takes a step forward in 

providing a more pragmatic and realistic approach as to how the underlying theories could be 

adopted in real-world settings.  

Hoogervorstôs approach. This approach formed the basis of the ECDAôs development, and 

was the main contribution that enabled the ECDC to develop IC and in turn improve the 

quality of services. Hoogervorst defines and describes design domains, and distinguishes 

between functional and constructional domains; the business domain is classified as the black 

box (function), while the organisation domain is the white box (construction). Considering the 

GSDP, and the fact that design aspects are discovered through an inquisitive process, the 

ECDAôs heuristic was developed in a similar manner. The ECDA focuses on the design 

aspects, and ensures their formalisation as functional requirements (input to the ECDAôs 

heuristic), constructional requirements (activity C), and areas of concern (activity B). Aligned 

with Hoogervorstôs approach, the ECDA focuses on the provisioning system as the object of 

design, knowing that it has a functional relationship with the using system ï i.e., the ECDC 

environment. Last, Hoogervorstôs view on the morphogenic enterprise conceptual model 

helped to understand the circular relationships between the ECDC members and the ECDC 

context, providing a firm understanding of the ECDC change process. 

Approach design principles. The ADPs provided much needed clarity and direction in 

defining and confirming the ECDA ideologies in the specific ECDC context, as well as the 

demarcated design scope. The ADPs were useful when structuring questionnaires to solicit 

MU and IAD inputs in order to refine and update the ECDA throughout the process. The 

ADPs assisted in describing and explaining the ECDA while ensuring its comprehensiveness. 

The ability to test the ECDAôs conformance to ADPs ensured the quality of the design 

approach that was developed and, more importantly, ensured that the paradigm of value 

creation would be realised. 

Researcher role as financial administrator. In the capacity as financial administrator the 

researcher enjoyed in-depth knowledge and insights on what is working and not working well 

within the ECDC. This perspective resulted in clarity and conviction on the problem 

statement and that an approach is needed to address the class-of-problems. Collecting and 

interpreting data was made a lot easier, especially when structuring interview questions and or 

compiling or interpreting results obtained from various data gathering mechanisms. The 

researcher is very rarely involved in the operations of the ECDC as majority of the financial 



 

obligations are conducted remotely and this allowed for an un-biased standpoint throughout 

this study.      

8.2 Reflections on the research method 

An action design research (ADR) methodology was used for this study, as described in 

Chapter 2. The ADR provided guidance in stage one in formulating the problem, followed by 

stage two, which entailed the building and the iterative shaping of the ECDA through various 

interventions, guiding the evaluation methods adopted in this study. The ability to allow 

conference participants, an independent approach developer, and the main user to contribute 

to and critique the ECDA allowed for a robust artefact to be developed. The demonstration, 

together with the evaluation of the results, provided further opportunity to clarify or refine the 

ECDA or to identify opportunities for future research, which was useful. 

8.3 Limitations of the ECDA 

The section below discusses the ECDAôs shortcomings; and some of them are elaborated on 

in section 9.3 as recommendations for future research.  

Organisational context 

The ECDA was found to be technical in nature, and so the organisational context of the 

ECDC required extensive time for facilitation and explanation that could impact its 

effectiveness. The language and concepts used might not be common in most enterprises, 

unless a journey of enterprise design has begun. There is a need either to simplify or reduce 

the level of complexity or, alternatively, to consider investing in enterprise design competence 

at the enterprise.  

The ECDC director does not have adequate time during the day for design or improvement 

initiatives, and the method for implementing the ECDA needs to be considered to ensure that 

all appropriate staff are included as part of the ECDC enterprise design process. The 

modelling tools that were used to support the method might be too manual and time-

consuming and a need for the digitisation of certain aspects might need to be explored or 

investigated. 

The demonstration was done on selected aspects of the ECDC ï namely, one function and two 

design domains. It is necessary to expand the scope and include more functions throughout 

the entire ECDA heuristic truly to test its effectiveness and comprehensiveness from a 

practical perspective.  



 

Practical guidance 

There is little in the lLiterature about practical case studies in enterprise engineering or 

relevant examples to guide the implementation process and journey that would allow the 

ECDA to grow into an established approach. Aspects such as how to determine return on 

investment and costs to achieve real benefits will be required in future. 

Guidance will be required about how budgets and costs need to be planned for when an 

enterprise embarks on an enterprise redesign intervention. There will be a cost to achieving 

future design constructs and, given the iterative nature of the intervention, budgeting might be 

difficult to fit  into a standard paradigm of governance. A fresh look is needed at how best to 

prepare the finance community in future for iterative enterprise design.  

The ECDA demonstrated only one iteration of the heuristic, and focused only on the 

organisation and ICT design domains for one function. The ECDA needs to be expanded to 

include all enterprise functions and design domains such as infrastructure and human skills 

and know-how. This would allow for a more robust research process, as well as an 

opportunity to extend the current body of knowledge.  

DEMO 

Dietz and Mulderôs latest version of the DEMO modelling language (DEMOSL 4) is not 

widely supported by appropriate tooling, and is not easy to adopt in the enterprise, given the 

lack of real case studies and examples from industry. A lot of focus is placed on the 

theoretical grounding and justification of DEMO, but additional guidance from a userôs or 

modellerôs perspective is needed, especially drawing references from real-world examples, its 

pitfalls, and possible work-arounds. 

Only one of the four aspect models to represent the essence of the ECDC operation was 

modelled as part of this study. In order to represent the essence of the ECDC in a coherent, 

comprehensive, consistent, and concise way, the ECDA may need to be expanded in future to 

include all four aspect models. 

8.4 Chapter summary 

This chapter provided a reflection on the study, looking specifically at the ECDA, the 

research method used, and any shortcomings. 

Even though the ECDA was developed in an ECDC context, it has the potential to address a 

larger class-of-problems, irrespective of the industry setting. The reflections indicated that a 

contribution was made, building on an existing knowledge base and also contributing 

theoretical and practical knowledge to the knowledge base. 



 

In response to RQ7 in Table 43 (refer to the dark grey rows), the ECDA was formulated in 

response to a class-of-problems to develop IC in order to improve the quality of services 

delivered. The ECDA proved to have fulfilled this objective, and in a generalised context 

could be adopted or adapted in various sectors or industries. However, owing to its technical 

nature, the ECDA required extensive facilitation and intervention; and it is believed that 

ECDC administrators will require facilitation or implementation support up to the point 

where a design competence or capability has been established.  

The ADR methodology contributed to the robustness and quality of the artefact that was 

designed, and, by being practice-inspired, it allowed for learnings to be formalised in a 

manner that will contribute to the broader body of knowledge.  

Shortcomings were discussed, outlining 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 guidance. Together with the practicality 

aspect, DEMO, based on DEMOSL 4, needs to incorporate or include more real case studies 

and examples from industry as a contribution to the body of knowledge and to act as 

guidance for enterprise designers. 
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Chapter 9: Conclusion  

9. Conclusion 

Chapter 9 presents the conclusion to this study, and has four parts. Section 9.1 gives a 

summary of the study, section 9.2 describes the contributions made by the study, while 

section 9.3 explores recommendations for future research, and closing remarks are noted in 

section 9.4. 

9.1 Summary 

Institutional capacity is defined as, and understood to represent, the ability of an organisation 

to pursue its objectives, while IC in the ECD sector is a crucial administrative and 

management competence that is needed for the effective management of a quality ECDC. In 

response to RQ2, the definition and understanding of IC in this ECDC is defined by the 

ECDC director to be all the processes and procedures that have to be in place, together with 

adherence and conformance to processes and procedures ï i.e., the functions that should be 

in place to deliver quality services. IC is not a new concept in the public sector performance 

arena, but is not well-defined or researched in the ECD sector. 

In addressing RQ3, ECDCs across South Africa are sub-optimal, indicating that less than 

half of all registered centres have nothing more than staff attendance records or job 

descriptions. Various solutions, frameworks, and IC approaches exist, but none are 

integrated or constructed in a way that would guide administrators on how to develop IC, let 

alone inform the (re)design of constructs in order to improve the quality of services 

delivered. Significant progress has been made in the South African early childhood and 

Grade R spheres; however, South Africa has a long way to go to meet the needs of the 

majority of its children, especially with the development of institutional capacity to operate a 

quality ECDC. Little evidence was found of actual implementation, making the comparable 

effect on IC extremely difficult, which this study addressed. 

The fourth research question (RQ4) aimed to establish what approaches, mechanisms, and 

models extracted from the literature could guide the development of IC at ECDCs. Findings 

from the research of Bloom (1991) indicated that a systems approach to describing early 

childhood centres leads to a better understanding of the impact of change, and assists ECDC 

administrators to understand better the significance of their day-to-day roles and 

responsibilities. The critical role of the administrator or leader in the ECDC cannot be over-

estimated and, according to Scripter (2010), developing and embedding IC in the education 

environment requires good leadership. The five-dimensional framework of Grindle and 



 

Hilderbrand (1995) is identified as a very useful systematic method to analyse the 

determinants of IC, while the United Nations Development Program (UNDP) applies a three-

level conceptual approach to analysing and assessing the capacity of public institutions in a 

systematic manner. These solutions provided key input during the ECDA construction as 

well as demonstration phases. 

In response to RQ5, meta-models provided the means to define the rules at a higher level of 

abstraction; and this in essence acted as an introduction to the abstraction levels adopted in 

this study. The general conceptual modelling framework was used to explain how the ECDA 

was constructed as an instantiation of EECM, a meta-model for enterprise design 

approaches. The ECDA adopts a heuristic, as indicated in Figure 28, using multiple 

enterprise functions (f1, f2éfn) as the main input to performing four main activities in 

multiple cycles. The ECDA consists of five activities that align with the descriptive guidance 

provided by EECM, Hoogervorstôs enterprise engineering fundamentals and practices, and 

IC determinants and solutions. The activities consist of (A) execute construction design 

cycles for selected design domains, (B) identify performance areas, (C) identify 

constructional requirements and specifications, and (D) extract design principles to guide 

further design. 

The ECDA as a theory-ingrained artefact was guided by (1) approach design principles that 

were derived from EECM, (2) Hoogervorstôs approach, and (3) IC development approaches. 

Through synthesis, it was shown and proven that the plethora of existing solutions and 

frameworks were effectively integrated into the ECDAôs heuristic. This enabled the ECDAôs 

main user to systematically (re-)design in scope the enterprise design domains in order to 

have an impact on problematic performance areas ï in this instance, the quality of services.  

The ECDAôs heuristic was demonstrated in a real-world ECDC in order to address RQ6, 

starting with the organisation domainôs current design and specifying the ICT domainôs 

future design to address inefficiencies in the administration and management of the function 

of child caregiving. The ECDA is not prescriptive, and the heuristic can start with either 

activity A or activity B, followed by activities C and D to constitute one iteration of redesign. 

In its existing theoretical structure, the ECDA was further developed iteratively and 

participatively to ensure that it would be useful in a real-world ECDC context.  

In response to RQ7, the ECDA proved effective, even though it 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 outcome for the quality of caregiving through the 

(re)design of the ICT design domain. The overall quality score improved from 72% to 96%. 



 

The ECDA does not necessarily ensure service quality improvement. However, it provides a 

systematic heuristic for intentional enterprise re-design, focusing on specific areas of 

concern. In addition, the heuristic creates a repository of design principles that could be re-

used by the ECDC director during future iterations of the ECDA. 

In the light of RQ8, the ECDA was deemed to be useful to the ECDC director, but the 

director did note certain limitations or aspects that may need to be addressed when 

implementing it. The ECDA is technical, and needs a training intervention or a user manual 

or, alternatively, facilitation by a specialist enterprise designer or engineer to ensure that the 

approach is executed correctly. The ECDAôs MU suggested the expansion and inclusion of 

more functions as well as design domains, such as human skills and know-how, to truly test 

the effectiveness of the entire approach.  

Last, and in response to RQ9, the ECDA as a theory-engrained artefact was developed in 

alignment with ADPs, and was deemed to comply with them, thanks to a rigorous 

development process that constituted part of this study. First, an IAD and an MU were asked 

to provide inputs on the ECDA, aligned with structured ADP questions, followed by a 

validation of the ECDAôs comprehensiveness during the construction phase by means of a 

published article. The contents and construction of the ADP-aligned ECDA were published as 

Springer Lecture Notes (De Boer & De Vries, 2021).  

The ECDA as a theory-ingrained artefact has the ability to develop IC, and thus to improve 

the quality of services delivered. The ECDA is positioned not only to contribute to the 

education domain, but could also have a societal impact for the majority of South Africaôs 

children. 

9.2 Contributions 

By following an action design research method in this study, an enterprise capacity 

development approach (the ECDA) was developed in an ECD enterprise. The evaluation of 

the ECDA concluded that, during the demonstration in an ECD enterprise, the ECDA proved 

to have had a significant impact on improving the quality of services in that enterprise. 

The ECDA in its current form facilitates the iterative realignment (or redesign) of design 

domains based on constructional requirements and prescriptors. The ECDA provides a 

logical yet systematic design approach that integrates and aligns with various IC approaches. 

Thus it is useful for the main user or the ECDC administrator if they wish to develop IC.  



 

Four main contributions that this study has provided are discussed in the rest of this section. 

They are the following: 

(1) The ECDA is positioned as a design approach that will develop institutional capacity. 

This contribution is discussed in section 9.2.1. 

(2) To develop the ECDA in an ECDC setting while also developing a generalised ECDA 

model to make it more generic, thus making the ECDA a viable way to address a broader 

class-of-problems and thereby contribute to the body of knowledge. This contribution is 

discussed in section 9.2.2. 

(3) To provide a practical demonstration of Hoogervorstôs enterprise engineering approach. 

This contribution is discussed in section 9.2.3. 

(4) The final contribution of this study is to present the ECDA as an enterprise engineering 

methodology that would be useful to an enterprise design team. This fourth contribution is 

discussed in section 9.2.4. 

9.2.1 The ECDA develops institutional capacity 

As noted in Table 1, IC is defined as the administrative and managerial functions that cover 

elements ranging from leadership to human resources, infrastructure such as physical 

facilities, programme and process/procedure management, and forming inter-institutional 

linkages. According to the guidelines for Early Childhood Development Services (Department 

of Social Development, 2006), it is crucial that administrative and management systems are 

developed and put in place for the effective management of an ECDC. 

In addressing RQ1, as stated in section 1.3, a plethora of IC solutions and approaches were 

identified, but none were specific in addressing enterprise capacity development, thus making 

it hard for ECDC administrators to address this class-of-problems. 

The ECDA as a design approach provides constructional guidance for the evolution of South 

African ECDCs, improving the administrative and management function that is associated 

with enterprise functions to increase the quality of service delivery. The ECDA is 

comprehensive enough for the early childhood development context, since it synthesises the 

knowledge from existing IC approaches and from an existing EE approach, that of 

Hoogervorst. 

9.2.2 The ECDA as a generic model 

The ECDA provides a theoretical context and platform for the reuse and/or further refinement 

of the design approach in order to develop enterprise capacity in other settings or 



 

environments. The generic model adopts the GSDP and, based on the definitions and 

boundaries set for the using and provisioning systems, makes the ECDA adaptable and 

suitable irrespective of the scope of interest in an enterprise. The ECDA also provides a 

mechanism to align with and integrate the existing body of knowledge (approaches) to guide 

the evolution and/or development of future design constructs. 

9.2.3 Practical demonstration of the ECDA 

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

three questions: (1) Why should the ECDC use the ECDA to evolve? (2) What should the 

ECDC evolve? and (3) How should the ECDC evolve? 

As part of the demonstration, the ECDA answered all three questions adequately, providing 

constructional guidance for the evolution of South African ECDCs by focusing on 

developing the inside-the-boundary complexities of an ECDC (as the provisioning system) 

for the environment (as the using system).  

The practical demonstration provided guidance to the MU on how the ECDA should be 

implemented in order to evolve the ECDC. The demonstration applied a key mechanism ï a 

heuristic ï that could be seen as a training manual or user guide for future studies that apply 

the ECDA as implementation instances. 

9.2.4 The ECDA for enterprise design teams 

Even though the ECDA was shown to have a significant impact and was deemed valuable, it 

remains a rather abstract way of thinking and modelling. The language, concepts, and 

modelling standards that were used (i.e., DEMO) would not be useful if the researcher were 

not present to explain them. The researcher believes that the ECDAôs mechanisms and 

practices are tools for the MU or design team, and that participants who do not have 

enterprise engineering experience should not be asked to analyse or develop the models on 

their own. The models are mostly useful when an ECDA-skilled designer is present to 

explain them. 

9.3 Recommendations for future research 

Recommendations for future research are identified and briefly discussed in the next section, 

which highlights three research themes. 

Further testing of the ECDA 

It is recommended that the ECDA be further tested, given that holistic design requires the 

identification of multiple functions, and that multiple performance areas need to be identified 



 

for the entire enterprise and all its design domains and facets (Hoogervorst, 2018b). Bearing 

in mind the limitations of this study, the ECDA should be further tested to include more 

heuristic cycles and all design domains as more functions of the enterprise are included, in 

order to test its rigour and its comprehensiveness.  

Expanding the ECDA  

The ECDA in its current form is scoped to inside-the-boundaries, and is mainly focused on 

the redesign of the provisioning system. A future research opportunity exists to expand and 

include the using system construction, the functional design known as the black box, as part 

of the entire GSDP. Expanding the ECDA to include the using system, and thus covering the 

entire GSDP, would contribute to the practical explanation, definition, and body of knowledge 

of very technical and theoretical concepts.  

This would help to develop real case studies and, as re-emphasised by Van der Meulen (2017) 

while reflecting on his studyôs practical demonstration, there is a need to demonstrate existing 

theory to address real-world problems. 

Future evaluation of the ECDA 

In order to provide structured and documented feedback about the function and form of the 

ECDA, together with its usefulness in developing enterprise capacity, further evaluation is 

recommended. The proposed evaluation should focus on providing feedback about the 

usefulness of the ECDA and the accompanying changes to the construction of the ECDA that 

would enable its usefulness and comprehensiveness to be improved. The evaluation should 

be performed in real situations in real enterprises. This would increase the usefulness of the 

ECDA, and encourage enterprise engineers to use the ECDA, which in turn would increase 

its rigour. 

Future research and evaluation might position and confirm the ECDA as a practice-inspired 

approach that is hands-on and relevant in the real world owing to the interpretation and 

translation of underlying theories. The ECDA was constructed on the basis of the general 

conceptual modelling framework provided by Dietz and Mulder (2020), together with EECM 

as a meta-model for other enterprise design approaches. ECDA was further informed by 

Hoogervorst's approach, as well as other IC approaches to accurately design the functional 

relationship with the provisioning system (black-box), the construction (white-box model) of 

the using system must be known, depicted as the generic system development process 

(GSDP). 



 

9.4 Close 

In ending this study, the thesis statement is repeated: 

 

Adapting and adopting an enterprise capacity development approach (ECDA) that focuses 

on developing institutional capacity (IC) will improve the quality of service, and will be 

useful to administrators of South African ECD enterprises. 

 

After following an action design research approach to the development, demonstration, and 

evaluation of an enterprise capacity development approach (the ECDA), the results of this 

study provide evidence to confirm the thesis statement. 
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Chapter 11: Appen dix  

11. Appendix 

11.1 Interview questionnaire 

University of Pretoria 

Department Industrial Engineering 

South Africa 

August 2019 

 

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 Developmentôs 2030 vision of providing care to a growing South 

African market. 

The problem statement states that institutional capacity, or the lack thereof is an impediment 

to operate a quality ECDC. Institutional capacity in ECD refers to the effective 

administrative as well as managerial aspects of an ECDC, and failure to build this capacity 

impacts the quality 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 and understanding of institutional capacity within the 

ECD sector? 

Question 3: What approach, mechanisms and models are associated in literature to develop 

institutional capacity at ECDCs? 

Question 4: What evidence exist in literature where institutional capacity was 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 

particular interest will be the need for a solution to address the class-of-problem stated. 

Interview questions 

1. Please explain your role or position in this ECDC. 

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 the ECDC? NPS: (1) ï no, (5) ï maybe, (10) ï 

promotor. 

5. If you were to address the phenomenon in question (2) above, do you think the quality of 

this ECDC can 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 service 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 promote it, where 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 framework together to guide owners of 

ECDCs to get to that maturity point. You have spent a few years fine-tuning 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 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 give it to a new owner of an ECDC that would be 

helpful? 

 



 

11.2 Interview transcript 

Participants: Owner of ECDC 

1. Please explain your role or position in the ECDC? 

Owner: Iôm the owner of the ECDC. Iôm here to to check quality of the education, make sure 

that the 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 happy here, and looked after the right way, so overall handling of all the 

educational stuff as well as staff. Researcher: Do you look after staff as well? Owner: I do 

look after staff as well, I do have a manager in place but after all I did employ them so I must 

have an overview of all the staff. The nitty-gritty stuff gets handled by the manager.  

2. Can you please share your background? 

I obtained my degree at the University of Pretoria in 2005, I have an early childhood 

education degree (cum laude). I have experience in a 4-5 year old class at a primary school, 

spent a year there, then taught oversee for various ages from 2-6 years. We went to Bangkok 

and taught English there, and remember at that age it is not only about teaching English but 

filling their emotional well-being, being there like a real caregiver and not only English. I 

taught at five schools, one was a private school and then when we came back to South Africa 

I taught Grade Rôs, then built my own family and took off to take care of my family. I have 

now been busy with the ECDC for almost four years. 

3. Before running or owning ECDC, 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 you degree in education; I 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 I did my degree, it was purely teaching and education and the background of 

children focused on the psychology and things like that. I think that we really need a degree 

or course to help people actually know what they are getting into, starting their own 

business. One has all the love for teaching and how you will run your classes but you never 

have the background of how a business is run, how to handle the parents and staff ï this is 

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 child that 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 I think if you love teaching you must rather not open 

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 rather donôt open 

your own place, because you donôt have enough time with the children 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? 

I must say we have evolved over time, but before that was a lot to do with organising staff 

like someone didnôt 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 manage the ECDC 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 own a ECDC you 

almost need to become a paediatrician to know that the children are not allowed into the 

centre, so they canôt be here because of the danger to the other children ï I do 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 maturity 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 only two things 

that can go wrong. Here we work with people, emotions and children so each situation is 

different and you canôt have a jigsaw for each of the situations. I would say each situation 

you need to handle differently, and I think that adapts to the administration you are going 

through. Researcher: The 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 thing. Researcher: To recap, you are saying your administration and managerial 

processes are more or less at a seven? Yes, I wish to think that. 

7. How do you measure quality of the service delivered at the centre? And do you measure 

this? 

I think we can give more attention to measure it, to document it, but for me it goes or about 

the children being happy and children being looked after. So a child thatôs dirty, nose not 

wiped, crying the whole day the emotional welfare of the child is very important to me. I 

would think that you get measured on 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 there. Itôs about 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? 

I think parents measure the quality also if there child is happy, they come home and doesnôt 

look unhappy. When they drop the child, and the child is not or wants to be here and the 

child falls into the teacher arms, they feel that 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 a unrealistic 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 child canôt take anything in. So 

sometimes it is 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, (1) Would not promote 

the school, (5) Indifferent, or (10) You would promote it, where will the ECDC fall? 

Well Iôm the owner of the school, of course Iôll promote my own school but if I can hear 

from parents and people that came to see the school we have had lovely feedback. I 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 centre can improve? 

There is always room for improvement, with admin related topic I 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 class or children there was a lot of outside 

influences you often forget to follow processes. I 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 a system here, and it works every time. But it is difficult 

with, how you deal with someoneôs emotions and with a new situation. Because, one day a 

new situation comes up or someone were not happy on one thing then the whole thing 

changes again and it is really difficult to follow the process every time, but I do think we can 

really work on it. Researcher: So 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 is an 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 I 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 exactly like I do. Someone 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 years fine-tuning 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 I said earlier there is always place for improvement it doesnôt matter if 

you are the best. There is always room to improve, but you have to stay true to the ECDC 

and conduct it within the framework of the ECDC. The management and the management 

area I would definitely say there needs to be more courses, workshops maybe built into the 

degree. If you want to start your own ECDC, how to manage staff, manage parents, manage 

assistants ï 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 I really think there are more 

we could do to help people working in the ECD to obtain the management skills to make the 

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 give it to a new owner of an ECDC 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 for pre-primary schools that 

you can buy with all the words and stories pictures and everything. Why canôt there 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, there is in South Africa but 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 



 

ƺ 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 lot of maé 

Content: 

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 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 point that 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. 

ƺ Interview_Measure 

4 Quotations: 

 78:11 I 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 I think we can give more attention to measure it, to document it 

Content: 

I 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 came to see the school we have had lovely feedback 

 78:22 I would say we are a nine 

Content: 

I would say we are a nine 

ƺ 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 business is run 

 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 donôt have enough time with the children and that is where you passion 

lies 

Content: 

because you donôt have 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 and you canôt 

have a jigsaw fé 

Content: 

work with people, emotions and children so each situation is different and you canôt have 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 over to 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 

ƺ Interview_Quality 

7 Quotations: 

 78:1 Iôm here to to check quality of the education 

Content: 

Iôm 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 it goes 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 to the facility 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.. 

ƺ Interview_Solution 

13 Quotations: 

 78:5 curriculum have changed 

Content: 

curriculum have changed 

 78:6 I think that we really need a degree or course to help people actually know what they 

are getting iné 

Content: 

I think that we really need a degree or course to help people actually know what they are 

getting into, starting their own business 

 78:13 ach situation you need to handle differently, and I think that adapts to the 

administration 

Content: 

ach situation you need to handle differently, and I think that adapts to the administration 

 78:23 There is always room for improvement, with admin related topic I would say if we 

can keep it alwaysé 

Content: 

There is always room for improvement, with admin related topic I 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 

is not importé 

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 I said earlier there is always place for improvement it doesnôt 

matter if you aé 

Content: 

Yes, of course, like I said earlier there is always place for improvement it doesnôt matter if 

you are the best. 

 78:31 you have to stay true 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 I would definitely say there needs to be 

more courses, workshé 

Content: 

The management and the management area I would definitely say there needs to be more 

courses, workshops maybe built into the degree. 

 78:34 Why canôt there be a programme that you can buy for your school like this is the 

process to run this,é 

Content: 

Why canôt there be a programme that 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 packaged thing, 

 

 

 

11.4 Questionnaire responses 

 



 

 

 



 

 



 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 
































































































































































































































