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ABSTRACT 

The Council on Higher Education (CHE) has identified nine doctoral graduate attributes as degree 

outcomes, yet a recent doctoral review highlighted that these attributes are not well understood 

in the sector, hindering their development. While doctoral assessment primarily occurs through 

thesis examination, there is a gap in contextually relevant tools to support ongoing attribute 

development in South Africa. The Doctoral Graduate Attribute Scale (DGAS-10) was developed 

to address this need, allowing doctoral scholars to reflect on their attribute development. This 

article reports on the DGAS-10’s construction and preliminary validation through a three-round 

Delphi study with thirteen experts with experience in doctoral education and scale development. 

The iterative process resulted in refined domain and subdomain definitions and items. The scale 

provides a useful tool for supporting doctoral education in the South African context, and the 

rigorous development may guide the creation of similar tools for other degree levels or contexts. 

Keywords: doctoral graduate attributes, doctoral education and training, scale construction, 

Delphi, higher education capacitation, postgraduate education and training. 

 
INTRODUCTION 
Doctoral education holds a strategic focus in policy and higher education (HE) transformation 

(Molla and Cuthbert 2016). Doctoral outputs are traditionally concerned with the thesis, but 

increasing focus has been given to the development of the doctoral graduate as equally 

important (Creaton and Anderson 2021, Yazdani and Shokooh 2018). As such, the issue of 

doctoral graduate attributes comes to the fore. Doctoral graduate attributes are the outcomes of 
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the doctorate, in terms of the qualities, skills and competencies developed in the scholar during 

the degree (Yazdani and Shokooh 2018). The South African Qualification Standards for 

Doctoral Degrees (CHE 2018) (hereafter, the Doctoral Standards) identify five knowledge 

and four skills attributes developed during the doctoral degree. The knowledge attributes 

include:   

• knowledge of the field or discipline 

• depth of knowledge of specific research topics 

• interconnected knowledge with other related fields 

• ethical and professional conduct 

• original contribution to the field of study.  

The skills attributes include:  

• research methodologies  

• reflection and autonomy 

• communication skills 

• critical thinking.  

While these attributes are clearly delineated in the Doctorate Standards, an area needing 

attention is the formative and summative assessment of doctoral graduate attributes, to support 

their development (Faller et al. 2023). Against this backdrop, the Doctoral Graduate Attribute 

Scale (DGAS-10) was developed to address the need for a contextually relevant tool that allows 

doctoral scholars to reflect on their attribute development. 

This article unfolds in four interconnected sections, each serving a distinct purpose in 

documenting the rigorous development of the DGAS-10. First, a comprehensive literature 

review establishes the theoretical foundation and practical necessity for such an instrument, 

drawing on both international scholarship and local policy frameworks. This background not 

only justifies the need for the DGAS-10 but also positions it within the broader discourse on 

doctoral education quality and graduate attribute development. The methodology section 

provides a detailed account of the four-phase scale development process, grounded in 

established psychometric principles. While the essential context from the first three phases is 

provided (construct identification, item generation, and technical decisions), the primary 

empirical focus centres on the fourth phase: preliminary validation through a comprehensive 

three-round Delphi study involving thirteen international and local experts. The findings 

section presents the iterative refinement process that emerged from expert consultation, 

demonstrating how the scale evolved from 150 initial items to a focused 90-item instrument 

across ten domains and thirty subdomains. Rather than traditional empirical outcomes, these 
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findings illuminate the collaborative process of scale refinement and the expert consensus-

building that underpinned the tool's development. 

 

BACKGROUND LITERATURE 
The doctorate is purported to be for developing the workforce for HE (CHE 2018). In a recent 

national doctoral tracer study, findings showed that graduates were employed in various 

sectors, and while most were employed in cognate fields, there was a subset who were not 

(Mouton et al. 2022). These findings align with international literature highlighting the 

importance of transferable skills development, beyond standard academic attributes such as 

depth of knowledge and research skills (Durette, Fournier, and Lafon 2016, Senekal, Munnik, 

and Frantz, 2022). Transferable skills are particularly vital, as many doctoral graduates are 

employed or seeking employment outside of academia, engaging in inter-/transdisciplinary 

contexts, and in applied research (Cardoso et al. 2022, McAlpine, Castello, and Pyhaltö 2020). 

As such, more weight is being given to the developmental process in doctoral education, in 

terms of the holistic development of the graduate beyond depth of expertise (Creaton and 

Anderson 2021, Senekal, Munnik, and Frantz 2025 

In the South African context, increased efforts towards doctoral enrolment are noted 

(Cardoso et al. 2022, Faller et al. 2023), and subsequently, the quality and impact of doctoral 

education has come into question (Faller et al. 2023). This was addressed by the National 

Review of South African Doctoral Qualifications (CHE 2022) (hereafter, the Doctoral Review). 

Among varied findings across institutional contexts, one area of concern addressed doctoral 

graduate attributes. The Doctoral Review highlighted concern about a lack of awareness around 

doctoral graduate attributes, including their purpose, scope and relevance to doctoral student 

development (CHE 2022, Faller et al. 2023). Lack of awareness of expected learning outcomes 

has been identified as a crucial barrier to intentional doctoral graduate attribute development 

(Senekal et. al. 2025). It has been noted that the Doctoral Standards (CHE 2018) are relatively 

new in practice, having only been in circulation since 2018 (Faller et al. 2023), which may 

partially explain the lack of awareness of their relevance. Similar findings noted in local 

stakeholder interviews on doctoral graduate attributes revealed that most participants (doctoral 

supervisors, doctoral students and doctoral graduates) understood doctoral graduate attributes 

in reference to undergraduate contexts, as opposed to the doctoral context specifically (Senekal, 

Munnik, and Frantz 2024). While supportive evidence of the attributes from the Doctoral 

Standards (CHE 2018) was found, the study extended these attributes to include various other 

personal qualities (such as adaptability, network orientation and resilience) and transferable 

skills (such as teamwork, collaboration and project management) (Senekal et al. 2024). As 
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such, there are other attributes, beyond the traditional academic attributes outlined in the 

Doctoral Standards, that may warrant consideration. 

The role of the hidden curriculum is pertinent in considering doctoral graduate attributes, 

as it reflects the unintentional learnings that take place, often outside of formal learning spaces 

(Elliot et al. 2020). In South Africa, doctoral studies take place primarily through independent 

research under supervision, typically without a structured curriculum component into which 

the doctoral graduate attributes may be embedded (Molla and Cuthbert 2016). The onus thus 

often falls on the doctoral student to seek out and make use of optional institutional support as 

needed (Senekal et al. 2025). Awareness again plays a crucial role, and supervisors are vital in 

facilitating access to such support (Senekal et al. 2025). In order to support the quality of 

doctoral education development in South African HE, greater focus on awareness of doctoral 

graduate attributes is required among relevant stakeholders, including academics and students 

(Faller et al. 2023). 

Another area of concern raised in the Doctoral Review was that of assessment at the 

doctoral level (CHE 2022, Faller et al. 2023). The CHE (2018) Doctoral Standards provide 

general rules for assessment and examination, yet each institution has their own protocols or 

policies in this regard (CHE 2022). At present, there are limited options for assessment in the 

doctoral education context. Summative assessment of the written thesis is the primary focus; 

however, only certain attributes can be readily assessed in the thesis (for example, original 

contribution and depth of knowledge) (Faller et al. 2023). The oral examination, or viva voce, 

may afford opportunities to evaluate other doctoral graduate attributes, such as communication 

skills (CHE 2024). However, this is not yet common practice in the South African context, and 

there is ongoing discussion about how oral examinations may be introduced, to ensure that the 

guidelines, purpose and processes involved are appropriate (CHE 2024). 

There is comparatively “less attention given to a formative process of inculcation 

throughout the doctoral journey” (Faller et al. 2023, 105). Formative development during the 

doctorate takes place primarily in the supervisory relationship, in particular, through the 

feedback provided from the supervisor on written drafts or through discussion (Friedrich-Nel 

and Mac-Kinnon 2015). Supervision is a crucial space where developmental conversations take 

place and may support the development of doctoral graduate attributes, such as independence, 

critical thinking and problem-solving (Wisker 2023). However, this is strongly dependent on 

the supervisors’ own knowledge and their approach to supervision. The supervisors’ awareness 

of doctoral graduate attributes is vital here, to meaningfully support students’ attribute 

development in supervision spaces (Senekal et al. 2025). Reflection on doctoral graduate 

attribute development is recommended, for example, through a research journal (Friedrich-Nel 
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and Mac-Kinnon 2015); however, this is not common practice and may not be taught in more 

quantitative fields. As such, while formative practices may be taking place in the supervision 

space, this is varied, and often without benchmarking or practical tools for reflecting on or 

measuring doctoral graduate attribute development. 

There are various, albeit sporadic, evidence-based approaches to measuring graduate 

attributes. Studies typically focus on a specific domain or cluster of domains, for example, 

lifelong learning (Kirby et al. 2010, Wetzel et al. 2010), academic resilience (Cassidy 2016), 

communication skills (Cuic Tankovic, Kapeš, and Benazić 2022), and global citizenship 

(Reysen and Katzarska-Miller 2013). There is considerably more focus on measuring 

employability attributes (Bezuidenhout 2011; Llinares-Insa et al. 2018). There is also evidence 

of a generic group of attributes measured through graduate tracer study research, using various 

iterations of the Standard Instrument for Graduates by Schomburg (1995) (Egesah et al. 2014, 

Senekal 2018). However, this scale is lacking in evidence of the conceptual foundation or 

validation of the graduate attributes represented. Other studies in the South African context that 

focus specifically on graduate attributes are typically located in a specific field or discipline 

(Coetzee 2014, Kew 2015). Few studies focus on doctoral (Nikol and Lietzmann 2019) or early 

career researchers’ attributes (Weber et al. 2018). Both of these studies are from the European 

context and, in the case of Nikol and Lietzmann (2019), focus specifically on science, 

technology, engineering and mathematics (STEM) fields. Therefore, there is a gap in terms of 

scales that focus specifically on doctoral graduate attributes in the South African context, which 

may support the reflection on and formative development of doctoral graduate attributes. 

There are some international tools that may be used to facilitate reflexive evaluation of 

researcher skills development. These include the Research Skills Development Framework 

(Vitae 2010), which was developed in the United Kingdom and focuses across various levels 

of researcher development (but not specifically the doctorate). The Researcher Skill 

Development Framework (Willison and O'Regan 2008/2015) similarly provides a framework 

for researcher development across developmental stages (from undergraduate to established 

academics). The Research Student [Virtual] Portfolio, developed in Australia, is a tailored 

approach to collating a portfolio of evidence of a students’ growth and development 

(Manathunga, Lant, and Mellick 2007). While not a scale per se, it allows for collaborative 

reflection between student and supervisor. However, these tools were developed in and for the 

Global North. There is a need for more theoretically grounded tools in general, and specifically 

in the South African context (Senekal et al. 2022, Spronken-Smith, Brown, and Cameron 

2023). Furthermore, a scale needs to be developed through rigorous processes, to improve the 

reliability and validity of the measure and thus the confidence with which the measure may be 
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used for its intended purpose and target audience (Foxcroft 2018). As such, a multiphase 

project was initiated to develop a scale to measure doctoral graduate attributes in the South 

African context. The present article is focused on the development of the DGAS-10, more 

specifically, the construction and preliminary validation of the scale. 

 

METHODOLOGY 
The Doctoral Graduate Attribute Scale 
This study employed a rigorous, multi-phase approach to scale development, grounded in 

established psychometric principles and tailored to the South African doctoral education 

context. The development of the DGAS-10 represents a methodical journey from conceptual 

foundation through to preliminary validation, designed to create a contextually relevant and 

theoretically sound instrument for doctoral graduate attribute reflection. The methodology 

unfolds across four interconnected phases, each building upon the previous to ensure both 

scientific rigor and practical applicability. While the previous work from this project 

established the conceptual groundwork, this article focuses primarily on the critical fourth 

phase – preliminary validation through expert consultation. The foundational phases that 

informed the present study are outlined, in order to foreground and contextualise the current 

validation study against the scale’s development trajectory. This methodological framework 

was deliberately chosen to address the identified gap in contextually appropriate tools for 

doctoral education in South Africa, while ensuring the resulting instrument meets international 

standards for scale development. The process acknowledges both the complexity of doctoral 

graduate attributes and the diverse contexts within which South African doctoral education 

occurs. 

The aim of the scale is to assist doctoral scholars in reflecting on the extent to which they 

have developed their graduate attributes, during or after completing their doctoral degree. The 

scale may be used by current doctoral students and doctoral graduates, to identify their 

strengths and areas of growth. It may also be used as part of supervision, to facilitate 

discussions around doctoral graduate attribute development. Lastly, it may be used to evaluate 

doctoral graduate attribute development, for example, by quality assurance practitioners, 

academics and/or researchers. 

The DGAS-10 was developed using scale development as a functional frame. Scale 

development is a rigorous scientific process, involving careful preparation and strong 

theoretical grounding to ensure that the resultant scale is reliable and valid (Foxcroft 2018). 

The development of the DGAS-10 was informed by a clearly delineated multi-phase process 

aligned to the first four steps proposed by the DeVellis (2016) model of test construction. The 
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steps followed were: (1) construct identification, (2) item pool generation, (3) scalar decisions, 

and (4) preliminary validation by expert panellists. In order to ground the preliminary 

validation of the scale, an overview of the prior scale development steps is provided, including 

the construct identification, item generation, and technical decisions. The prior work related to 

the first step, construct identification, has already been published (see Senekal et al. 2022, 2024 

and 2025). Steps 2 and 3 are rarely reported on as separate methodological phases in other 

published work. As such, the detail provided serves to foreground the preliminary validation 

of the scale, describe the steps taken and to underscore the rigour of the processes followed. 

The remainder of the article focuses primarily on the preliminary validation of the DGAS-10, 

through a Delphi study with a panel of local South African and international experts. 

 

Step 1: Construct identification 
Conceptual ambiguity is a noted challenge in graduate attribute research, as various terms are 

used interchangeably (Kensington-Miller et al. 2018); thus, construct identification was 

particularly important for the development of the DGAS-10. The broader study involved a two-

phased approach of construct identification, and attention to contextual relevance, in alignment 

with best practice recommendations for scale development (Munnik and Smith 2019). First, a 

systematic review of international literature on doctoral graduate attributes was conducted; this 

identified that there is a broader range of doctoral graduate attributes than is included in many 

models, with both academic and personal qualities (Senekal et al. 2022). Thereafter, local 

stakeholder interviews were conducted, which confirmed the contextual relevance of this more 

inclusive view of doctoral graduate attributes, highlighting that the personal attributes are 

particularly important for retention and throughput (Senekal et al. 2024). In addition, the 

stakeholder interviews led to a model of doctoral graduate attribute development, which 

demonstrated the interconnected roles of doctoral students, supervisors, HEIs and peer groups 

in facilitating and/or hindering doctoral graduate attribute development (Senekal et al. 2025). 

In the South African context, the majority of doctoral programmes lack a formal 

coursework component, leading to the understanding that doctoral graduate attributes are 

primarily nurtured through the hidden curriculum – implicit learnings that occur during 

supervision and other formal and informal learning settings (Elliot et al. 2020, Senekal et al. 

2025). Consequently, the development of doctoral graduate attributes will vary across 

graduates, given their different doctoral experiences (Faller et al. 2023, Senekal et al. 2024). 

The definition of doctoral graduate attributes underscores the potential for growth available at 

the doctoral level, rather than prescribing specific achievements required for graduation 

(Creaton and Anderson 2021, Senekal et al. 2024, Yazdani and Shokooh 2018). Doctoral 
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graduate attributes are inherently developmental, building upon prior educational and learning 

experiences (both formal and informal), and they continue to evolve post-doctorate (Mahon 

2022, Senekal et al., 2024). These attributes encompass a broader range of skills than those 

outlined in the South African Doctoral Standards (CHE, 2018). Similarly, international 

literature emphasises the transferable skills that many doctorates possess, often without 

realising it (Durette et al 2016). 

Ten domains and 30 subdomains are covered by the DGAS-10, informed by international 

literature and models (Senekal et al. 2022, Spronken-Smith et al 2023, Vitae 2010), local policy 

(CHE 2018) and local stakeholder consultation (Senekal et al. 2024). Please consult previous 

works on the topic by the authors for fuller descriptions of these domains and subdomains 

(Senekal et al. 2022, 2024). The ten domains on the DGAS-10 and their respective subdomains 

include: 

• Knowledge: depth of knowledge and interdisciplinarity 

• Research: research knowledge, research skills and ethics 

• Academic literacy: digital literacy, information literacy and lifelong learning 

• Higher-order thinking: critical thinking, problem-solving and creativity 

• Communication: written communication, oral communication, scholarly 

dissemination and research translation 

• Interpersonal skills: teamwork, networking, leadership, and learning and teaching 

• Global citizenship: global awareness and cultural competence 

• Organisational skills: project management, time management and grants 

management 

• Self-management: agency, motivation and interdependence 

• Personal: adaptability, resilience and network orientation 

 

Step 2: Item generation 
Item generation is a foundational step in scale construction. It is recommended to generate a 

large pool of items (DeVellis 2016), both through sourcing existing items and through writing 

original items where necessary (Foxcroft 2018). The domains and subdomains that emerged 

from the previous phases of study (Senekal et al. 2022, 2024) confirmed that the scale would 

be multidimensional. Existing frameworks were consulted in order to confirm the grouping of 

the various subdomains under relevant domains (CHE 2018, Vitae 2010, Spronken-Smith et 

al. 2023). The result was the model of doctoral graduate attributes with ten domains with 30 
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subdomains, mentioned above. The initial definition of each domain and subdomain was 

drafted based on the findings from the systematic review and stakeholder interviews. 

During the previous study phases, published articles and scales with potentially relevant 

items were earmarked. These were consulted to create the initial pool of items. The items and 

response options were documented in a table and mapped against the identified domains and/or 

subdomains. For example, items from the Lifelong Learning Scale (Kirby et al. 2010) were 

mapped directly onto the lifelong learning subdomain under the academic literacy domain, 

while other items from this scale were mapped against critical thinking, adaptability and 

information literacy. Additional targeted searches of the literature were conducted to identify 

relevant items where there were gaps. Items were extracted from 25 different sources resulting 

in a pool of 434 potential items, 393 of which were identified as relevant to the domains and 

subdomains of the DGAS-10. Half of these were edited for relevance. For example, an item on 

career resilience from Bezuidenhout (2011): “I am able to persevere even in the face of difficult 

career circumstances” was revised to: “I am able to persevere even in the face of difficult 

research circumstances,” to align with the focus of the doctorate. All items sourced were in the 

public domain, or the authors had legal access to the published articles through the University 

of the Western Cape (UWC) library. 

A minimum of ten items per subdomain were targeted for the initial item pool. Where 

necessary, additional items were drafted. The Researcher Development Framework (RDF) 

(Vitae 2010) was used as a reference to draft relevant items as needed, as the RDF does not 

include items per se, but does include attribute descriptions. For example, under the RDF 

subdomain: “Research methods – theoretical knowledge,” one of the descriptors is 

“understands relevant research methodologies and techniques and their appropriate application 

within own research area.” This was revised into a draft item: “I understand relevant research 

methodologies and techniques and their appropriate application within my own research area.” 

All items in the pool were grouped by subdomain, and five items per subdomain were selected 

for the draft DGAS-10; the authors ensured that the five items were clearly worded, were as 

discrete as possible, and provided sufficient coverage of the subdomain, as per theoretical 

definition. The draft DGAS-10 contained 150 items: 90 items that had been sourced (from 17 

separate sources) and 60 new items that were written by the author. 

 
Step 3: Technical and administrative decisions 
Below is a summary of the key technical and administrative decisions made in relation to the 

DGAS-10. The purpose of the DGAS-10 is to assist doctoral students and/or graduates in 

reflecting on their doctoral graduate attributes. The scale is recommended for use by doctoral 
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students to reflect on doctoral graduate attribute development and to assist them in identifying 

areas of growth and development. Secondly, the scale is recommended for use by doctoral 

graduates, to reflect on the doctoral graduate attributes they possess having completed their 

degree, aiding in marketing their skills. Thirdly, the scale may be integrated as part of 

supervision practices by supervisors to facilitate discussions around doctoral graduate attribute 

development. Lastly, the scale is recommended for use by quality assurance practitioners, 

academics and researchers, to investigate trends in doctoral graduate attribute development. 

The target population is doctoral scholars during and/or after completion of their doctoral 

degree. 

The DGAS-10 is a self-administered, reflective, self-report scale. It makes use of a five-

point Likert scale, indicating the level of agreement related to statements regarding doctoral 

graduate attributes. The response options are: (1) “strongly disagree”, (2) “somewhat disagree”, 

(3) “neutral”, (4) “somewhat agree” and (5) “strongly agree”. The scale is in English, the 

primary language of instruction at South African HEIs. The scale comprises of demographic 

questions related to the individual and their doctoral degree, the doctoral graduate attribute 

component with 90 items (after the revisions from the Delphi reported below), and ten optional 

self-reflective questions that may be used for additional reflection or developmental activities 

(for example, as part of supervision). The above information was also shared with the panel of 

experts in the Delphi study, and revised based on their input. 

 

Step 4: Preliminary validation – Delphi study 
The next step, after constructing the initial version of the DGAS-10, was obtaining information 

on its face validity. Delphi studies are recommended for use as part of scale refinement to 

ensure the content validity of the scale under development (Munnik and Smith 2019). Delphi 

studies are usually recommended, as it provides an opportunity to obtain expert feedback in 

iterative rounds, allowing for multiple rounds of cumulative refinement (Skulmoski, Hartman, 

and Krahn 2007). The aim of this Delphi study reported below was to establish the content 

validity of the DGAS-10 through consultation with local and international experts. The 

methodology of this approach is detailed below. 

 

PARTICIPANTS, SAMPLING AND RECRUITMENT 
Local and international experts in the field of doctoral education and scale development were 

purposefully selected as participants in this study. The DGAS-10 was developed in and for the 

South Africa context, yet international experts contributed useful insights and enhanced the 

transferability of the findings to other contexts. Experts included in this study were current or 
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former academics at HEIs, specialising in doctoral education, with at least ten years of doctoral 

supervision experience and related publications, and/or at least ten years of experience in scale 

development. 

Delphi studies usually involve eight to 20 experts (Cadorin et al. 2017). A pool of 88 

potential experts were identified, 43 of whom were invited, based on those for whom active 

email accounts could be identified and who were most closely aligned with the inclusion 

criteria. An initial email invitation was sent with the study information and ethics 

documentation, with a link to a Google Form in which participants were asked to provide 

consent, together with relevant demographic information which was aggregated to establish 

the expertise of the panel. A layer of snowball sampling was added, resulting in an additional 

three potential participants. Of the 46 potential participants, 33 were local and 13 were 

international. Responses were received from 29 of the sampling frame (63.04%), with 13 local 

experts and four international experts agreeing to participate. Those who declined the invitation 

(n=12) indicated that their current workload demands influenced their choice not to participate, 

while one participant expressed their disagreement with the neoliberal underpinnings of 

graduate attributes in general. Each expert who agreed to participate was allocated a unique 

identifier to ensure anonymity and assist in ensuring that no expert had undue influence over 

the process (Cadorin et al. 2017). 

 

DATA COLLECTION AND ANALYSIS 
A stimulus document was created, which included the draft definitions of each domain and 

subdomain, the draft items and technical decisions that guided the construction of the DGAS-

10. Experts provided closed-ended and open-ended feedback on each definition and item 

(Lima-Rodríguez et al. 2013). For example, the definition of the first domain, “knowledge,” 

was provided, after which participants were asked to indicate whether the definition provided 

was appropriate (yes/no response options), and if “no,” to provide comment on recommended 

revisions.  

The items for each subdomain were presented together, and participants were requested 

to indicate if each item appropriately measured or reflected the subdomain. The definition of 

the relevant subdomain was provided, and each item had two response options: “include” or 

“revise/omit.” If the latter was selected, participants were asked to elaborate on the 

recommended action, i.e. how it should be revised or why it should be omitted. The stimulus 

document was distributed via Google Forms to the panel of experts, to ensure ease of access 

and convenience, as participants could complete it in their own time. Each response was 

anonymised with a unique identifier (Cadorin et al. 2017, Skulmoski et al 2007). Descriptive 
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statistics were analysed to measure level of agreement or consensus, as a percentage. In each 

round, definitions and/or items not reaching 70 per cent consensus were revised and retained 

for subsequent rounds (Cadorin et al. 2017). Items and definitions that did not meet the 70 per 

cent threshold were revised or omitted, based on the qualitative feedback from the panel. 

Reminders and notification of round closure were sent to all participants in that round. The 

Delphi took place over a two-month period and involved three rounds. The overall process of 

the Delphi is reflected in Figure 1 below. 

 

 
Figure 1: Flow diagram of Delphi process (adapted from Cadorin et al. (2017)) 

 
ETHICS CONSIDERATIONS DURING THE DELPHI STUDY 
Ethics clearance was obtained from UWC’s Humanities and Social Science Research Ethics 

Committee (HS21/7/19). Consent was obtained electronically through Google Forms and the 

expert panellists’ rights were maintained, including the right to withdraw and not participate in 
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subsequent rounds. Further, anonymity was supported through the use of a unique identifier on 

each round of the Delphi. In addition, the anonymisation of expert responses facilitated 

objectivity in the analysis process, so that all feedback was given equal consideration. 

 

FINDINGS 
The findings of the Delphi study are presented below, first summarising the panel of experts. 

Thereafter, the findings of each of the three rounds of the Delphi is described, including the 

percentage agreement reached on each item and definition, and the subsequent action taken. 

Selected examples of revisions are provided, to demonstrate how the input from the expert 

panel was integrated. However, due to the length of the original stimulus document, it was not 

feasible to include detail on all items. 

 

Expert panel 
A total of 17 invited participants agreed to participate; however, only 13 completed the first 

round of the Delphi. Further, there was attenuation over the rounds, with ten participants in 

Round 2 and eight in Round 3 (Table 1). 
 
Table 1: Response rate per round 

  Round 1 Round 2 Round 3 
Sample size 17 13 10 

Completed 
round 

Local experts 9 6 6 
International experts 4 4 2 
Total 13 10 8 

Response rate 76.47% 76.92% 80.00% 
 

The sample information provided reflects the demographics of those 13 participants who 

participated in Round 1 (Table 2). The participants were affiliated with nine different higher 

education institutions, five in South Africa, two in the United Kingdom and two in New 

Zealand. Three were emeritus professors and/or retired. The experts had completed their own 

doctorates from 1985 onwards, with the most recent having graduated in 2022. 

 
Table 2: Selected demographic information of Delphi participants 

Demographic information Total Percentage 
Gender Female 10 76.92% 

Male 3 23.08% 
Age 40-49 years old 1 7.69% 

50-59 years old 5 38.46% 
60-69 years old 4 30.77% 
70+ years old 3 23.08% 
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The panel’s expertise in related fields is documented in Table 3. All but one of the experts had 

experience in doctoral education, including supervising and examining doctoral theses. Ten of 

the experts had experience researching and publishing in the field of doctoral education and 

training, while nine had experience at an executive or management level in HEI contexts. Seven 

of the experts had experience in scale development. 
 
Table 3: Expertise of Delphi participants 

Area of expertise Number Range Mean 
Years of experience supervising PhD students 12 of 13 10‒40 years 21.00 years 
PhD students successfully supervised 12 of 13 3‒60 students 18 students 
Years of experience examining PhD theses 12 of 13 6‒30 years 18.25 years 
Number of PhD theses examined 12 of 13 4‒200 theses 31 theses 
Years of experience researching and publishing in 
field of doctoral education 10 of 13 9‒40 years 16.10 years 

Years of experience at an executive or management 
level in relation to doctoral education and training 9 of 13 9‒30 years 14.89 years 

Years of experience in scale development 7 of 13 2‒35 years 13.71 years 

 

Round 1 
The definitions of the ten domains and 30 subdomains, as well as the 150 items, were reviewed 

by the expert panellists in Round 1. Experts indicated whether each definition was appropriate, 

and whether each item appropriately measured or reflected the definition of the corresponding 

subdomain. The expert panellists were provided with space to give qualitative feedback as to 

suggested revisions for each definition and item. The level of agreement obtained in Round 1 

of the Delphi is indicated in percentages in Table 4 below. A threshold of 70 per cent was set 

as threshold for agreement (Cadorin et al. 2017). 

 
Table 4: Percentage agreement per definition and item in Round 1 

Domains and subdomains Definition Item 1 Item 2 Item 3 Item 4 Item 5 
Domain 1: Knowledge 53.80%           
Subdomain 1.1: Depth of 
knowledge 76.90% 69.23% 76.92% 100% 84.62% 76.92% 

Subdomain 1.2: Interdisciplinarity 76.90% 69.23% 92.31% 84.62% 69.23% 84.62% 

Domain 2: Research 53.80%           
Subdomain 2.1: Research 
knowledge 69.23% 100% 92.31% 100% 100% 92.31% 

Subdomain 2.2: Research skills 69.23% 69.23% 46.15% 92.31% 92.31% 61.54% 

Subdomain 2.3: Ethics 61.50% 76.92% 92.31% 92.31% 84.62% 92.31% 

Domain 3: Academic literacy 30.77%           

Subdomain 3.1: Digital literacy 69.23% 84.62% 84.62% 84.62% 69.23% 84.62% 
Subdomain 3.2: Information 
literacy 76.92% 92.31% 92.31% 100% 69.23% 100% 

Subdomain 3.3: Lifelong learning 76.92% 92.31% 100% 84.62% 100% 100% 

Domain 4: Higher-order thinking 69.23%           
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Domains and subdomains Definition Item 1 Item 2 Item 3 Item 4 Item 5 
Subdomain 4.1: Critical thinking 69.23% 92.31% 84.62% 76.92% 92.31% 92.31% 

Subdomain 4.2: Problem-solving 69.23% 61.54% 84.62% 53.85% 84.62% 84.62% 

Subdomain 4.3: Creativity 69.23% 69.23% 84.62% 76.92% 84.62% 76.92% 

Domain 5: Communication 53.80%           
Subdomain 5.1: Written 
communication 61.50% 76.92% 84.62% 92.31% 84.62% 84.62% 
Subdomain 5.2: Oral 
communication 84.62% 46.15% 92.31% 100% 84.62% 84.62% 
Subdomain 5.3: Scholarly 
dissemination 53.85% 84.62% 92.31% 76.92% 100% 84.62% 
Subdomain 5.4: Research 
translation 69.23% 84.62% 69.23% 84.62% 92.31% 92.31% 

Domain 6: Interpersonal skills 53.80%           

Subdomain 6.1: Teamwork 76.92% 53.85% 100% 92.31% 92.31% 92.31% 

Subdomain 6.2: Networking 84.62% 53.85% 30.77% 61.54% 92.31% 100% 

Subdomain 6.3: Leadership 38.46% 69.23% 84.62% 84.62% 100% 92.31% 
Subdomain 6.4: Learning and 
teaching 38.46% 69.23% 76.92% 84.62% 76.92% 53.85% 

Domain 7: Global citizenship 76.92%           
Subdomain 7.1: Global 
awareness 76.92% 76.92% 92.31% 76.92% 92.31% 92.31% 
Subdomain 7.2: Cultural 
competence 84.62% 69.23% 53.85% 76.92% 76.92% 84.62% 

Domain 8: Organisational skills 61.50%           
Subdomain 8.1: Project 
management 53.85% 76.92% 84.62% 92.31% 84.62% 76.92% 
Subdomain 8.2: Time 
management 76.92% 76.92% 92.31% 92.31% 84.62% 100% 
Subdomain 8.3: Grants 
management 69.23% 92.31% 100% 92.31% 100% 76.92% 

Domain 9: Self-management 69.23%           

Subdomain 9.1: Agency 61.50% 76.92% 92.31% 100% 100% 92.31% 

Subdomain 9.2: Motivation 69.23% 100% 92.31% 84.62% 84.62% 92.31% 

Subdomain 9.3: Interdependence 76.92% 84.62% 92.31% 100% 92.31% 76.92% 

Domain 10: Personal 69.23%           

Subdomain 10.1: Adaptability 84.62% 92.31% 92.31% 84.62% 92.31% 100% 

Subdomain 10.2: Resilience 84.62% 100% 100% 76.92% 76.92% 92.31% 
Subdomain 10.3: Network 
orientation 61.50% 69.23% 84.62% 84.62% 84.62% 84.62% 

 

Only one of the domain definitions met consensus in Round 1, while just under half of the 

subdomain definitions (13 of 30) met consensus. All definitions were revised according to the 

qualitative feedback, and three domains and two subdomains were renamed. Only the 

definitions that did not meet the threshold of 70 per cent were sent for comment in Round 2. 

For example, the definition of the “research skills” subdomain was revised from: “research 

skills refers to the ability to practically implement methodologies and research activities, as 

required in the specific research project” to: “research skills refers to the ability to practically 

implement methodologies and research activities, in order to answer the research question(s). 
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This includes all activities involved in conceptualisation, execution of the study, analysis and 

write up of the findings.” The feedback about the domain definitions reflected that they were 

too limited and thus they were substantially revised for the next round. Three domains were 

recategorized to domain names with definitions that better captured the relevant subdomains. 

Specifically, “scholarship” was recategorized to “academic literacy;” “cognitive skills” was 

recategorized to “higher-order thinking;” and “project management” was recategorized as 

“organisational skills.” 

Most of the items met consensus (127 of 150). All items that did not meet the 70 per cent 

threshold were revised using the qualitative feedback provided and were sent to the panel for 

feedback in Round 2. Of the items revised, 11 were replaced with new items, ten were edited, 

two items were merged, and two additional items were added (see example of item revisions 

in Table 5). For example, in the research skills subdomain, there were two separate items that 

spoke to qualitative and quantitative analysis. The feedback from the panellists identified that, 

while it may be ideal for doctoral students to develop skills in both qualitative and quantitative 

methodologies, this is rarely the case. As the goal of the scale is to be inclusive across doctoral 

experiences, these two items were merged into a single item: “I am able to apply suitable 

quantitative and/or qualitative analysis methods and interpret the output (as relevant).” 

Additional feedback from reviewers included questions about the feasibility of the scale 

given its current length, with concern that few participants would persevere through the full 

scale. It was recommended that the length be reduced to three items per subdomain and to 

include qualitative, open-ended questions to allow for triangulation and to capture more of the 

nuance than may be possible in a Likert-scale questionnaire. 

 
Table 5: Selected examples of item revisions in Round 1 analysis 

Domain Subdomain Item in initial 
stimulus document Item after Round 1 Action 

Domain 1: 
Knowledge 

Subdomain 1.2: 
Interdisciplinary 
knowledge 

I engage in inter- or 
transdisciplinary 
research. 

I integrate theories 
and methods from 
multiple disciplines in 
my research. 

Replaced 
(new 
item) 

Domain 2: 
Research 

Subdomain 2.2: 
Research skills 

I am able to use 
multivariate statistics 
(e.g. multiple 
regression, factor 
analysis, etc.). 

I am able to apply 
suitable quantitative 
and/or qualitative 
analysis methods 
and interpret the 
output (as relevant).  

Revised 
(merged)  

I am able to analyse 
qualitative data (e.g. 
content/thematic 
analysis, 
phenomenological 
approaches). 

Domain 3: 
Academic 
literacy 

Subdomain 3.1: 
Digital literacy 

I am competent in 
using information 
and digital 
technology. 

I am familiar with how 
to responsibly use 
generative AI to 

Replaced 
(new 
item) 
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support research 
activities. 

Domain Subdomain Item in initial 
stimulus document Item after Round 1 Action 

Domain 4: 
Higher-order 
thinking 

Subdomain 4.2: 
Problem-solving 

I examine ideas from 
both sides to find a 
mutually optimal 
solution. 

I examine ideas from 
multiple sides to find 
optimal solutions. 

Revised 

Domain 5: 
Communication 

Subdomain 5.2: 
Oral 
communication 

I find it easy to make 
clear, concise oral 
presentations to 
others. 

I am able to 
communicate my 
research ideas in 
discussion with 
others 

Replaced 
(new 
item) 

Domain 6: 
Interpersonal 
skills 

Subdomain 6.2: 
Networking 

I can easily establish 
and maintain 
interpersonal 
relationships. 

I intentionally try to 
establish and 
maintain 
interpersonal 
relationships. 

Revised 

Domain 7:  
Global 
citizenship 

Subdomain 7.2: 
Cultural 
competence 

I am confident in my 
ability to 
communicate 
interculturally. 

I try to be culturally 
sensitive in my 
communication with 
others from different 
backgrounds. 

Revised 

 

Round 2 
The threshold for agreement in Round 2 remained at 70 per cent. All of the definitions that 

were sent for feedback in Round 2 met the threshold of 70 per cent; thus, no definitions were 

carried through to Round 3 (Table 6). Of the items reviewed in Round 2, seven failed to reach 

consensus. Five of these items were edited according to the feedback provided, and two were 

removed (see examples of item revision in Table 7). Therefore, only five items were sent for 

comment in Round 3. It appeared that there was some confusion about the items, as some 

panellists expressed uncertainty as to whether the items presented per subdomain constituted 

all of the items, and thus felt that they were insufficient. However, it was indicated that only 

those items that did not reach consensus were presented and thus did not necessarily reflect all 

the items for the subdomain. 
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Table 6: Percentage agreement per definition and item in Round 2 

Domains and subdomains Definition Item 1 Item 2 Item 3 
Domain 1: Knowledge 80%       
Subdomain 1.1: Depth of knowledge   100%   
Subdomain 1.2: Interdisciplinarity   70% 80%  
Domain 2: Research 90%       
Subdomain 2.1: Research knowledge 80%     
Subdomain 2.2: Research skills 80% 100% 70% 100% 
Subdomain 2.3: Ethics 100%     
Domain 3: Academic literacy 70%       
Subdomain 3.1: Digital literacy 100% 80%   
Subdomain 3.2: Information literacy   70%   
Domain 4: Higher-order thinking 70%       
Subdomain 4.1: Critical thinking 90%     
Subdomain 4.2: Problem-solving 80% 30% 100%  
Subdomain 4.3: Creativity 100% 40%   
Domain 5: Communication 100%       
Subdomain 5.1: Written communication 100%     
Subdomain 5.2: Oral communication 90% 90%   
Subdomain 5.4: Research translation 100% 50%   
Domain 6: Interpersonal skills 100%       
Subdomain 6.1: Teamwork   50%   
Subdomain 6.2: Networking   70% 80% 100% 
Subdomain 6.3: Leadership 80% 60%   
Subdomain 6.4: Learning and teaching 70% 60% 80% 90% 
Domain 7: Global citizenship         
Subdomain 7.2: Cultural competence   70% 90%  
Domain 8: Organisational skills 70%       
Subdomain 8.1: Project management 
fundamentals 100%     
Subdomain 8.3: Grants management 70%     
Domain 9: Self-management 90%       
Subdomain 9.1: Agency 100%     
Subdomain 9.2: Ownership 90%     
Domain 10: Personal 90%       
Subdomain 10.3: Network orientation 100% 60%   
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Table 7: Item revisions in Round 2 analysis 

Domain Subdomain Initial item in stimulus 
document Item after Round 1 Round 1 

Action Item after Round 2 Round 2 
Action 

Domain 4: 
Higher-order 
thinking 

Subdomain 4.2: 
Problem-solving 

I enjoy discovering original 
solutions to tasks. 

I strive to uncover 
creative solutions. Revised I explore creative solutions 

to problems. Revised* 

Subdomain 4.3: 
Creativity 

I like to figure out how 
different concepts fit 
together. 

I am adept at 
reimagining 
traditional concepts 
in novel ways. 

Replaced 
(new item) 

I explore new ways of 
thinking about familiar 
concepts. 

Revised 

Domain 5: 
Communication 

Subdomain 5.4: 
Research 
translation 

I am knowledgeable of 
scientific and technology 
transfer. 

I understand the 
processes involved in 
patenting and 
licensing research 
outputs. 

Revised 

I understand the various 
methods for translating 
research into practical 
applications, such as 
policy development, 
patenting, licensing and 
copyright. 

Revised* 

Domain 6: 
Interpersonal 
skills 

Subdomain 6.1: 
Teamwork 

I find it easy to get 
cooperation from others 
when working in a team. 

I am skilled at 
integrating feedback 
from team members. 

Replaced 
(new item) 

I am able to integrate 
feedback from team 
members, supervisor(s), 
and/or peers. 

Revised 

Subdomain 6.3: 
Leadership 

I am confident in my ability 
to manage a team. 

I can identify my 
preferred leadership 
style(s). 

Replaced 
(new item) n/a Removed 

Subdomain 6.4: 
Learning and 
teaching 

I am able to teach in my 
field or discipline. 

I enjoy telling others 
about issues in my 
field and engaging 
their interest. 

Revised n/a Removed 

Domain 10: 
Personal 
attributes 

Subdomain 10.3: 
Network 
orientation 

When I encounter 
challenges in my research, 
I seek encouragement 
from my family/friends. 

I offer support and 
assistance to my 
peers when they face 
difficulties. 

Replaced 
(new item) 

When the opportunity 
arises, I offer support and 
assistance to my peers. 

Revised 

*Item removed after Round 3 analysis 
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Round 3 
The level of consensus remained at 70 per cent for Round 3. Three of the five items reached 

consensus, and the remaining two items that did not meet the threshold were removed from the 

draft scale (Table 8). The removal of items was justified, as the length of the scale needed to 

be reduced, and the lack of consensus after three rounds indicated that the items were seen as 

problematic. One of the items was under the “problem-solving” subdomain, and the other under 

the “research translation” subdomain (indicated with * on Table 7 above). 
 
Table 8: Percentage agreement per item in Round 3 

Domains and subdomains Item 

Domain 4: Higher-order thinking   

Subdomain 4.2: Problem-solving 62.50% 

Subdomain 4.3: Creativity 100.00% 

Domain 5: Communication   

Subdomain 5.4: Research translation 62.50% 

Domain 6: Interpersonal skills   

Subdomain 6.1: Teamwork 87.50% 

Domain 10: Personal   

Subdomain 10.3: Network orientation 87.50% 
 

Draft scale compilation 
The remaining items were reviewed by the authors for cohesion. For each subdomain, the three 

items that provided the best coverage of the domain were selected, ensuring that there was 

sufficient discreteness across subdomains. This selection was compared against the levels of 

consensus from the experts on the corresponding items per subdomain, to ensure alignment. 

The final scale includes three items for each subdomain, in accordance with the 

recommendations of the expert panel, resulting in 90 items in total across the 30 subdomains.  

 

RECOMMENDATIONS 
It is recommended that the newly developed DGAS-10 scale is piloted, as recommended by 

DeVellis (2016), with the focus on establishing the psychometric properties (reliability and 

construct validity) of the scale. It is likely that there may be some overlap in the domains and/or 

subdomains that would be revealed through exploratory factor analysis, and appropriate 

revisions to the scale could take place thereafter. Once the scale has been validated, it will be 

made available for use. It would also be beneficial to explore if the scale needs to be adapted 

for use in the South African context, as this context holds various languages and cultural 

backgrounds. 
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LIMITATIONS 
Delphi studies are iterative, and due to the necessity of moving forward, there was inevitable 

attrition of expert panellists over the rounds. As such, certain experts provided more input than 

others, and thus may have had more influence over the revision of the DGAS-10. However, 

attrition is common, as one cannot force panellists to participate and must uphold their right to 

withdraw. The length of the DGAS-10 scale made the Delphi somewhat cumbersome and time-

consuming for the panellists to complete, which may have led to fatigue in completing the 

various rounds; this may have added to the attrition from round to round. As the goal of the 

scale is to be inclusive across doctoral education in the South African HE context, the domains 

included were intentionally comprehensive. 

 

CONCLUSION 
The DGAS-10 was developed for use in the South African context through a clearly delineated 

and rigorous process. It is suggested that it be used as a self-reflective tool, for doctoral students 

to become aware of the attributes they have developed and to identify potential areas for 

growth. Similarly, supervisors may use the tool to identify what areas to focus on in tailoring 

their supervision practice to each students’ needs and professional aspirations (Elliot et al. 

2020). Doctoral graduates may use the tool to reflect on and realise the scope of their doctoral 

graduate attributes, which may assist them in the enhancement and intentional marketing of 

their skillsets. The scale may also be used to analyse trends, which may inform policy and 

institutional decision-making about the further development and improvement of doctoral 

education in the South African context. The steps for scale construction outlined in this article 

may be used as a point of reference for others in developing and/or adapting similar scales of 

graduate attributes or related educational concepts.  
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