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ABSTRACT 

This objectivist, experimental study investigated the influence of virtual expert 

systems (VES) on the decision accuracy of non-expert consultants within a 

technology consulting contact centre environment. Because of the overwhelming 

availability of conceptual information, non-expert consultants experience challenges 

in making accurate decisions, and would benefit from augmented technologies, such 

as VES. VES hold the ability to capture and scale large volumes of decision variables 

for consideration by human experts when making decisions.  

 

A total of 40 participants were randomly selected from contact centres in the Eastern 

Cape and Gauteng provinces of South Africa for this study. Human logic was captured 

and scaled into a technology fault finding virtual expert and administered as an 

experiment to group participants. The experimental and control group participants 

were randomly assigned to the respective groups of 20 participants each. The control 

group was exposed to the paper-based, fault-finding manual. 

 

The pre-test and post-test data were collected based on four decision accuracy 

measures, namely individual performance, average call handling time, first call 

resolution and customer service. The Clarify performance system of the participating 

technology consulting company was used as data collection tool to record the findings 

used for Chapter 5. Statistical data analyses were performed using ANOVA and two-

tailed significance tests to test the relationship between VES and decision accuracy 

in the pre-test and post-test phases of the study. The study found that the participant 

scores on the decision accuracy measures were only statistically significant on the 

measure of first call resolution measure (significance score of a p value <.05). On the 

other (three) measures, the scores obtained from experimental group participants 

showed more improvement than that of the control group participants. Consequently, 

the hypothesis that the use of VES enhance decision accuracy amongst non-expert 

technology consultants was accepted and the alternative hypothesis rejected. 
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Some limitations pertaining to the resultant Hawthorne effect (the effect when some 

employees work harder and perform better when they are participants in an 

experiment) was noted amongst participants. This effect resulted from the use of 

team leaders in monitoring performance during the experiment and the involvement 

of the technology consulting company in determining the performance norms of the 

identified measures. 

 

Another limitation of the study related to the size of the sample where only two 

provinces were included. The limitation may affect the generalisation of results to 

other future settings when such a study is repeated. It was recommended that future 

studies in this field should make provision for a larger population, inclusive of other 

provinces to avoid these limitations. 

 

Keywords: virtual expert system (VES), decision accuracy, technology consulting, 

non-expert technology consultants 
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CHAPTER 1: INTRODUCTION 

1.1 BACKGROUND 

This objectivistic, true experimental study investigated the influence of virtual expert 

systems (VES) on the decision accuracy amongst non-expert consultants within a 

technology consulting environment. For the purpose of this study VES, is defined by 

Ayyapazham and Velautham (2017:314) and Yelapure and Jadhav 2012:22) as 

“cloud-based technology decision support systems, which impersonate human 

expertise in the decision making process”. In line with the aim of this study, a non-

expert technology consultant is defined as a person with “less or equal to 24 months’ 

working experience” within a technology consulting contact centre environment 

(Jurgens 2017:1). This definition aligns with the global definition of a non-expert as a 

“person who does not yet hold the knowledge capital exhibited by a human expert” 

(Van Vaerenbergh 2010:13). 

Bohanec (2009:23,33) discovered that in the absence of VES, decision makers often 

struggle to make accurate decisions, which is compounded by the complexity of the 

decision at hand. When more than two intervening variables are involved, decision 

making activities become complex (Pruyt n.d.:18). The complexity is attributable to 

the limitations of the human brain to process such complex decisions (Yildirim & 

Beachell 2006:1; Renn 2011:2). In addressing the decision making complexity, 

Werner and DeSimone (2012:8) found that companies rely on formal training to 

enable employees to perform well in their roles. 

Despite formal training enhancing employee performance and decision accuracy, 

little success tends to be achieved from it (Jasson & Govender 2017:5). This is 

attributed to its focus on the foundational knowledge, the process steps and 

associated behaviours at the expense of the contextual knowledge used by human 

experts to make accurate decisions (Jehanzeb & Bashir 2013:244). Similarly, 

policies, procedures and operational documents do not assist in resolving the 

complexity of decision making because they are derived from conceptual information 

(Top 2015:14-16). When conceptual information is used, defined by Mills (2016:546) 

as “communicated knowledge”, the brain struggles to process it effectively, often 

resulting in decision making inaccuracies (Kim & Lee 2011:2). Decision making 
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inaccuracies occur because conceptual information does not exhibit the contextual 

elements required to enhance the accuracy of decision making (Top 2015:14-15). 

To address challenges pertaining to information processing complexities in making 

accurate decisions given the limitations of the human brain, Yelapure and Jadhav 

(2012:25) and Falkenberg (2016:9-10) argue for the use of VES. According to Oravec 

(2014:66), VES should be used to enable the contextual transfer of intellectual expert 

logic, which a human expert would use to enhance decision accuracy. VES use 

specific models similar to those used by human experts (Mahmoodi, Nejad & Ershadi 

2014:116). VES are thus expected to help decision makers, regardless of experience 

level, in solving complex problems and making accurate decisions (Caspar, Berger & 

Frei 2016:148) in situations involving contextual information (Top 2015:14-15) defined 

as “information, relevant to the understanding and interpretation of a given scenario” 

(Lee 2011:1). 

Notwithstanding the apparent importance of VES in enhancing the accuracy of 

decision making, it is regrettable that organisations have not embraced its use 

(Falkenberg 2016:15). Organisations remain hesitant to invest in VES because 

employees fear redundancies, which could result in job losses (Russell 2016:58). 

Consequently, the influence of VES on decision accuracy has not yet been 

investigated fully, which this study aims to achieve. 

1.2  THEORETICAL FRAMEWORK 

The theory of human interaction, Artificial Intelligence (AI) and error was used as the 

theoretical framework for this study. This theory is based on the principle that AI is 

the platform for humans to interact with information for purposes of decision making 

(Russell & Moskowitz 2016:33-39). As humans interact with information, the 

opportunity of decision error increases when the available information is conceptual 

and requires the processing of the intervening variables to make a decision (Russell 

& Moskowitz 2016:33-39). The theory posits that conceptual information within AI 

exists in the form of documents, policies, procedures, or the Internet and is currently 

leading to decision error. 
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Renn (2011:2) attributes that the decision error resulting from the interaction between 

the human and information, to the level of human experience. In this context, Renn 

(2011:2) argues that without support the non-expert human brain struggles to process 

intervening decision variables, thereby increasing the opportunity for decision error. 

The theory suggests that in order for its employees to make accurate decisions, 

companies need to consider artificial augmented technologies as decision support 

tools for non-experts. 

For the purpose of the study, augmented technology is defined as “an interactive 

computer simulation which transfers sensory information to a user who perceives it 

as substituted or augmented” (Fernandez 2017:2; Abari, Bharadia, Duffield & Katabi 

2018:1). According to Zlatanova (2002:7), these technologies can support complex 

analysis of information for accurate decision making through human expert logic that 

is captured and scaled to others. Artificial augmented technologies will augment 

conceptual information and enable non-experts to process such information, 

regardless of their decision making experiences. In this study, artificial augmented 

technologies are VES described as the technology fault finder (TFF) virtual expert 

system (referred to as the TFF VES from this point), in the context of a technology 

consulting contact centre. 

1.3 CLARIFICATION OF CONCEPTS 

The following key concepts are further defined and clarified for the reader: 

1.3.1 Conceptual information 

According to Mills (2016:546), conceptual information is “factual and procedural 

knowledge as a result of learning activities and memorisation which leads to a 

substantiated conceptual understanding of a given process”. Once communicated, 

the recipient of conceptual information should interpret and understand it in order to 

make decisions. 
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1.3.2 Contextual information 

Lee (2011:1) notes that the classification of contextual information is based on the 

application of the four-layered process, namely local context, sentential context, 

topical context and global context and only once used in combination (Figure 1.1), it 

becomes contextual information (Dash 2008:22). 

 

Figure 1.1: Conceptual layering of contexts of a word in a piece of text (Dash 

2008:23) 

For information to be known as contextual, Dash (2008:22) explains the four-layered 

process in more detail. First, the local context layer refers to a single key word, for 

example ‘shot’. Secondly, the sentential context layer refers to two or more words to 

describe ‘shot’ further, for example ‘he took a shot one month before the winter 

season’. Thirdly, the topical context layer refers to other meanings of the word ‘shot’, 

for example the word ‘shot’ could also relate to words such as ‘firing’, ‘drinking’, ‘hitting 

a ball’, ‘kicking a ball’ and ‘giving an injection’. Contextual information is finally formed 

when the last and fourth layer named global context signifies the understanding and 

meaning of the word ‘shot’. This is based on an investigation of the situation, for 

example ‘the flu injection shot he took one month before the winter season started, 

prevented flu-related illnesses, which allowed him to compete in the competition’. In 

other words, by following the four-layered process towards deeper understanding, 

contextual information is formed. 
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1.3.3 Decision accuracy 

Rolf (2005:7) define decision accuracy as the “degree of closeness to a measure, 

which is free of error or close to being free from error”. In this study, the decision 

accuracy measurements are defined in Chapter 3 (Section 3.5.3) as individual 

performance, average call handling time, first call resolution and overall customer 

service. 

1.3.4 Decision variable 

A decision could hold a different number of decision variables (Falkenberg 2016:6). 

According to Schoenfeld and Arcavi (1988:420), variables are defined as the “quantity 

that may assume any one of a specified set of values”. The accuracy of any decision 

depends on the experience in processing any number of decision variables (Morente-

Molinera, Kou, Gonzalez-Crespo, Corchado & Herrera-Viedma 2017:55). VES would 

be an aid in the processing of many decision variables to make accurate decisions 

(Papinski, Scott & Dohery 2009:347). 

1.3.5 Non-expert 

According to Van Vaerenbergh (2010:13), a non-expert does not yet hold the 

knowledge capital exhibited by a human expert. For this study, a non-expert refers to 

a technology consulting contact centre agent with equal to or less than 24 months’ 

working experience in technology fault-finding diagnostic queries, specifically fixed 

line fault-finding queries. This definition should be read in the context of the 

participating technology consulting company’s observation that it takes more than 

three years (36 months) to be known as an expert in this specific technology field. 

1.3.6 Study intervention 

According to Lesaffre and Verbeke (2005:1), a study intervention is a “randomly 

controlled trial where participants are randomly assigned to an experimental group 

who receive the intervention/treatment that is being tested and a comparison group 

(control group) which receives the conservative dummy/treatment”. 
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1.3.7 Technology 

Technology has different connotations, but in the context of everyday use, it is 

regarded as a solution to enhance overall day-to-day business performance. 

According to Ramey (2013:1), technology is a “body of knowledge, devoted to create 

tools by processing actions and extracting materials”. 

1.3.8 Technology consulting 

Technology consulting is also associated with the terms information technology (IT) 

consulting and general computer services, a group of activities focused on advising 

companies how best to use technology in achieving their business objectives. In 

addition to providing advice, these consultancies often estimate, manage, implement, 

deploy and administer IT systems on behalf of their clients (Ghobakhloo, Hong, 

Sabouri & Zulkifli 2012:37). 

1.4 PROBLEM STATEMENT 

One of the many core functions of technology consulting is to diagnose technology-

related challenges and offer suitable solutions to customers. The main problem is that 

non-expert technology consultants are prone to make inaccurate decisions that 

negatively impact on business measures such as individual performance, average 

call handling time, first call resolution and customer service (Robinson & Morley 

2006:297; Robberts 2014:2). 

According to Jurgens (2017:8), people inherently do not want to show inexperience 

by making poor decisions. Instead, they provide customers with answers, which seem 

accurate, but are actually not. Within a technology consulting environment, the quality 

and degree of decision accuracy is vital. According to Foote and Huebner (2014:3), 

one inaccurate decision can negatively influence business objectives, including 

competitiveness. 

Currently, the technology contact centre consultants use a paper-based fault-finder 

(referred to as a PFF manual from this point forward) to diagnose technology related 

customer challenges. The problem with using the PFF manual is that such a manual 

https://en.wikipedia.org/wiki/Business_objectives
https://en.wikipedia.org/wiki/Software_development_effort_estimation
https://en.wikipedia.org/wiki/Project_management
https://en.wikipedia.org/wiki/Computer_programming
https://en.wikipedia.org/wiki/Software_deployment
https://en.wikipedia.org/wiki/System_administrator
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requires a contact centre consultant to define the problem by reading through a list of 

pre-populated solutions in order to advise the customer or resolve their queries. For 

example, if the problem relates to a customer having trouble connecting to the 

Internet, the process for Internet connection must first be found by paging through the 

PFF manual (either available in hard copy or electronic format) followed by a selection 

made. Once the selection is made, the contact centre consultant manually takes the 

customer through the process, in the attempt to make an accurate decision. The 

problem is that the information in the PFF manual lacks context, which challenges the 

brain power (Kim & Lee 2011:2; Top 2015:14-15), thereby protracting decision 

making processes and creating frustration amongst customers (Miller 2018:1). 

This situation leads to employee and organisational performance risks which are 

introduced in the form of factors: 

1.4.1 Employee factors 

The human brain’s limitation to process contextual information creates the inability to 

process multiple decision variables and often results in decision inaccuracies (Pruyt 

n.d.:18; Yildirim & Beachell 2006:1; Watson 2009:1; Kerimi 2011:26; Kim & Lee 

2011:2; Renn 2011:2; Top 2015:14-16; Falkenberg 2016:5-6).  

Attempts at resolving the situation through formal training do not yield the desired 

outcomes because of the conceptual nature of such training (Carr 2016:1) and the 

limited retention span of the human brain (Thalheimer 2010:5). In trying to deploy 

VES as a tool to support decision making, employees tend to be cynical (Rotman 

2013:3; Russell 2016:58). 

Despite the growing importance of deploying VES to enhance the accuracy of 

decisions amongst non-expert technology consultants, the influence of staff 

members’ willingness to adopt VES has not been fully investigated (Yelapure & 

Jadhav 2012:25; Mahmoodi et al. 2014:116; Falkenberg 2016:9-10). 
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1.4.2 Organisational factors 

Technology contact centres seem to rely on a skill based routing (SBR) approach 

when designing complex jobs (Armenia, Saullo & Sedehi n.d:3; White & Roos 

2005:41; Onderwater 2010:2; Banks & Roodt 2011:3). Rouse (2007:1) states that the 

problem with this approach is that SBR is a skill routing tool and not a decision support 

tool. These SBR approaches to organisational and job design tend to incur huge costs 

(Milkman, Chugh & Bazerman 2008:1-2; Rouse 2007:1). 

It appears that training also continues to be offered on a more conceptual and generic 

basis rather than on a contextual basis (Carr 2016:1). According to Kerimi (2011:26), 

this explains the inability of non-experts to make accurate decisions in the workplace, 

because they have not acquired the expert experience yet. 

Emanating from this, organisations tend to experience ongoing operational problems 

such as the inconsistency of process application (Das 2018:1) and skills shortages 

due to employee turnover (Kaizema 2017:4). 

The problem statement and related factors are further described in Chapter 2: 

Literature Review. 

1.5 RATIONALE AND MOTIVATION FOR THE STUDY 

Given the problems pertaining to decision making inaccuracies amongst non-experts 

in the technology consulting environment (Robinson & Morley 2006:297; Robberts 

2014:2), this study was conducted to investigate how organisational and employee 

performance in the context of decision accuracy could be enhanced, when using 

VES. 

To address problems relating to the decision making inaccuracies of non-experts, 

Chapter 2 describes the employee and organisational factors which influence 

accurate decision making, including how VES could be used by non-expert 

technology consultants to support their decision making. Based on the literature 

reviewed, Chapter 2 focusses specifically on employee factors that impact decision 

making accuracy. These include, amongst others the physiological factors (Pruyt 
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n.d.:18; Watson 2009:1; Kim & Lee 2011:2; Renn 2011:2; Top 2015:14-16; 

Falkenberg 2016:5-6), followed by the psychological factors (Fields, Harris, 

Shanahan & Wheeler 2013:1; Abraham & Annunziata 2017:1; Turner 2017:2; Wynn 

& Coolidge 2017:23; Daugherty & Wilson 2018:184). Furthermore, additional insights 

are being offered to HRD departments with regards to organisational factors, 

impacting decision making, such as organisational and job design methods (Russo 

2016:2), challenges with formal training (Jones 2016:1; Falkenberg 2016:6), 

transferability of formal training into the workplace (Jasson & Govender 2017:5) and 

the high costs associated with formal training (George, Surgey & Gow 2014:113; 

Jurgens 2017:4). 

The study did not only seek to advance the barriers of knowledge evident in the dearth 

of the literature on the subject (Falkenberg 2016:15), but also to advance debates on 

the efficacy of augmented technologies in enhancing decision accuracy, particularly 

in complex situations (Oravec 2014:66), such as technology consulting (Caspar et al. 

2016:148). This could be used to drive HRD strategies and agendas in future. 

1.6 SIGNIFICANCE OF THE STUDY 

 Theory 

The study contributes to debates pertaining to the description of challenges 

necessitating augmented technologies and investigating interventions necessary to 

address human decision error (Russell & Moskowitz 2016:33-39). 

 Practice 

This study identifies the need for the technology contact centres to review their 

approaches to organisational and job design (Corner 2016:1), as well as for the re-

designing of formal training curriculums (Mitra & Saydam 2014:1010; Caspar et al. 

2016:149; Falkenberg 2016:6; Jones 2016:1). When augmented technologies are 

deployed, the organisation’s ability to scale expertise is enhanced (Gibbs 2017:2); 

thereby, ensuring skills retention. Lastly, the use of VES enhances decision making 

accuracy of non-experts (Renn 2011:2; Gould, Nobre, Wyart & Rushworth 
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2012:13805); thereby, improving organisational performance and productivity. The 

practical application is explained in detail within Chapter 2 (sections 2.3, 2.4 and 2.5). 

When using VES, non-expert technology consultants would make accurate decisions 

in the workplace by following the human expert logic (Caspar et al. 2016:148). The 

stored expert logic not only becomes instant intellectual company property, but also 

a scalable solution to be used in the workplace to ensure business continuity in 

response to high staff turnover (Hauptfleisch & Uys 2006:27). 

 Policy 

The study will assist companies in their investigation of ways to automate their 

governance protocols to offer real-time compliance at the point where a decision 

should be made (Milkman et al. 2008:1-2). In addition, this study could also provide 

opportunities for policy development in the field of HRD. 

1.7 OBJECTIVES OF THE STUDY 

The following objectives were pursued in this study: 

1.7.1 Primary objective 

The primary objective of this study was to investigate the influence of VES on decision 

making accuracy amongst non-experts within technology consulting, specifically 

within the technology consulting contact centre. 

1.7.2 Theoretical objectives 

To achieve the primary objective, the following three (3) theoretical objectives were 

formulated for this study, grounded in the Russell and Moskowitz’s theory of human 

interaction, AI and error. 

 Theoretical objective 1: To describe employee related factors impacting 

decision accuracy using the available literature to focus on the following: 

o Physiological factors; and 

o Psychological factors  
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 Theoretical objective 2: To describe organisational related factors impacting 

decision accuracy using the available literature to focus on the following: 

o Organisational design; 

o Job design; and 

o Training and development  

 Theoretical objective 3: To describe decision accuracy through augmented 

technologies using the available literature to focus on the following: 

o Implications of augmented technologies in organisations. 

Chapter 2, Section 2.3 relates to theoretical objective 1, Section 2.4 relates to 

theoretical objective 2 and Section 2.5 relates to theoretical objective 3. 

In order to achieve these objectives, relevant literature was sought from the following 

sources and reviewed for relevance and gaps in Chapter 2: 

 EBSCOhost Research Database 

 Open Access Journals Search Engine (OAJSE) 

 Google Scholar 

 Free PDF platform 

 Directory of Open Access Journals (DOAJ) 

 SA ePublications (Sabinet) 

 Google open source (only in cases where no other published sources could be 

found, supporting the need for studies pertaining to VES and decision accuracy 

amongst non-expert technology consultants) 

 Science Direct 

1.7.3 Empirical objectives 

The following three (3) empirical objectives were formulated for this study: 

 Objective 1: To conduct a pre-test assessment of data to ascertain the current 

reality, using performance measures of individual performance, average call 

handling time, first call resolution and customer service. 
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 Objective 2: To conduct an experiment for a period of 25 working days using TFF 

on the experimental group and the PFF manual on the control group to determine 

the differential impact of the interventions on decision accuracy of participants. 

 Objective 3: To conduct a post-test assessment of data to ascertain the effect of 

the experiment (objective 2 under this heading), using performance measures of 

individual performance, average call handling time, first call resolution and 

customer service. 

1.7.4 Study hypotheses 

A hypothesis is used in an experiment to describe the assumed relationship between 

two variables and to discover the answer to a question. This directs the researcher to 

think about the predicted results of the study (Roundy, n.d.; Kothari 2004:184; 

Rajaskar, Philominathan & Chinnathambi 2013:21-22). In this study, the two variables 

identified for hypothesis setting were VES (as independent variable) and decision 

accuracy (as dependent variable). The assumed relationship of variables in the study 

or study hypothesis was as follows: 

Ha1 The use of VES enhances decision accuracy amongst non-expert technology 

consultants, evident in: 

 An increase in performance rating. The norm for this measure was a 

rating of two (2.00) on a three-point Likert scale. A rating of one (1) 

indicates poor performance, two (2) indicates good performance and three 

(3) represents excellent performance 

 A decrease in average call handling time. The norm for this measure 

was a 10 second reduction in the average call handling, time per call, 

across groups (experimental group and control group) 

 An increase in first call resolution rate. The norm for this measure was 

75 percent of all calls handled by the participant 

 An increase in customer service rating. The norm for this measure was 

80 percent where the level of customer service provided by the participant 

is rated by the customer 
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Ho The use of VES has the same or no effect on decision accuracy amongst non-

expert technology consultants. 

1.8 RESEARCH DESIGN AND METHODOLOGY 

A true experiment research design and quantitative research methodology was 

followed in this study. This design was appropriate for ensuring complete control over 

all the extraneous variables and to confidently predict the causal effect of the TFF 

VES on decision accuracy (Salazar, Crosby & DiClemente 2015:118). A quantitative 

research methodology was selected for this study because of its appropriateness in 

testing the hypothesis in an objective and tangible manner, with the researcher being 

an observer (Long 2014:428). 

For this study, an objectivist philosophy was adopted to ensure a scientific, 

deterministic and comparative approach to achieve the study objectives (Aliyu, Bello, 

Kasim & Martin 2014:81; Creswell 2014:36). According to Levers (2013:5), 

researchers who subscribe to this philosophy contribute to the realm of scientific truth 

already available, where such findings inform future studies in a particular field. 

1.8.1 Research methods 

Research methods refer to the set of tools needed by the researcher to describe a 

process to conduct a study and decide on matters relating to the target population, 

sampling method and size, data collection, measuring instrument and data analysis 

method (Walliman 2011:94). 

For this study, the target population was 107 technology consultants within a 

technology consulting contact centre, based in Eastern Cape and Gauteng province, 

from whom 20 non-experts were selected to participate in the true experiment and 20 

in the control group. 

Data were collected, using the Clarify system in pre-test and post-test sessions 

(Dimitrov & Rumhill 2003:159), based on four key decision accuracy measures, 

namely individual performance, average call handling time, first call resolution and 

overall customer service. 
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Microsoft Excel (MS Excel) was used as data preparation tool whereas the analysis 

of variance (ANOVA) was applied on the data to statistically compare the differences 

between the two groups, being the control and experimental groups, also known as 

the two-tailed significance test score (Molina 2015:1). The results per measurement 

were statistically significant when the two-tailed significance score is below .05 at 

95% level of confidence and not statistically significant when the score was above .05 

(Lee, In & Lee 2015:221). 

1.9 VALIDITY AND RELIABILITY 

Validity in research refers to the ability to draw useful conclusions from the study, 

describing how well the study mirrors the reality it claims to exemplify (Creswell 

2014:206). In this study, the predictive validity of the four (4) key decision accuracy 

measures of individual performance, average call handling time, first call resolution 

and customer service were assessed within the technology consulting contact centre. 

In order to achieve validity of the study, the results from the control group were 

compared statistically to those of the experimental group to determine the effect of 

the intervention (Sunday & Van Wyk n.d:1).  

Reliability on the other hand measures precision, repeatability and trustworthiness of 

research studies (Tang, Cui & Babenko 2014:206; Mahojan 2017:12). As this was a 

true experimental study, it was necessary for the researcher to follow the principles 

of standardisation of the experimental setting to achieve reliable results (Franceschini 

& Maisano 2014:1269). 

1.10 ETHICAL CONSIDERATIONS 

Ethical consideration refers to the principles and guidelines, which assist the 

researcher to adopt a responsible code of conduct (Ritchie, Lewis, Nicholls & 

Ormston 2014:81). These principles included informed consent, confidentiality, 

voluntary participation and standardising the experimental setting.  
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1.11 OUTLINE OF THIS STUDY 

Chapter 1: Study introduction and background 

This chapter presents a high-level background to the study, articulates the research 

problems that needed to be addressed and argues for the rationale and significance 

of the study, including its formulated objectives. The chapter also explains the 

research design and methodology followed in the study, including a short description 

of the target population, sample size, data collection method and choice in data 

analysis. Lastly, the chapter focusses on a condensed explanation of the 

management of validity and reliability for the study, as well as the ethical 

considerations. 

Chapter 2: Literature review 

This chapter explains the theory that undergirds the study and the relevant literature 

aimed at achieving the theoretical objectives of the study. The context for reviewing 

the literature and previous studies is that of human resources development, focussing 

on employee and organisational factors impacting decision accuracy. The employee 

factors include physiological and psychological factors; whereas, the organisational 

factors include organisational design, job design, training and development. The 

chapter ends with an emphasis on the implications of VES deployment on 

organisational design, job design, training and development. 

Chapter 3: Research Design and Methodology 

This chapter expands on the research design and methodology as described in 

Chapter 1, focussing on the research philosophy and the design of the VES used for 

this study. The quantitative research approach is described and justified for this study, 

followed by the research methods that were used to collect and analyse data. The 

target population, sampling method and size as well as the management of validity 

and reliability of findings are explained, followed by the ethical considerations for this 

study. 
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Chapter 4: Data analysis 

This chapter presents the analysis of data based on the four decision accuracy 

measures (individual performance rating, average call handling time, first call 

resolution rate and customer service rating) to arrive at the study findings. The 

participant biographical information and significance of scores are presented 

separately for the experimental group and the control group. Respective scores of 

both groups were combined when the interpretation of data for participant 

biographical information and significance of scores were compared. 

Chapter 5: Conclusions and recommendations 

This chapter presents the evaluation of objectives, including the conclusion based on 

the relationship with participant biographical information and mean scores. The 

remaining section of chapter 5 focusses on the conclusion of the hypothesis, the 

contributions of the study, limitations of the study, important recommendations to 

encourage future research and final concluding remarks were made to advance 

knowledge on the subject matter. 

1.12 SUMMARY 

This chapter provided the background to the study and introduced the necessity for 

conducting a study on VES and decision accuracy amongst non-expert technology 

consultants. The theory of human interaction, AI and error (Russell & Moskowitz 

2016:33-39) was explained as the foundation for the study. The theory suggests a 

shift from offering artificial intelligent information support (in the form of computer 

documents) to offering artificial intelligent augmented technologies (in the form of 

VES), thereby offering an opportunity to enhance accurate decision making 

capabilities amongst non-expert technology consultants.  

The necessity for this study was argued from the observed employee and 

organisational related factors which impacts decision accuracy. These factors were 

noted as part of the theoretical objectives and a detailed literature review in support 

of the objectives is presented in Chapter 2. 
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The chapter concluded with a brief introduction of the research design and associated 

research methods, how validity and reliability will be managed, including the 

appropriate ethical considerations pertaining to this study. 
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CHAPTER 2: LITERATURE REVIEW 

2.1 INTRODUCTION 

This chapter pursues the theoretical objectives of the study as specified in Chapter 1 

(Section 1.7.2) by presenting a review of previous studies pertaining to the influence 

of VES on decision making accuracy. The theory of human interaction, AI and error 

by Russell and Moskowitz (2016:33-39) is reviewed as a theoretical framework 

undergirding the study. Employee and organisational factors, which impacts the 

decision accuracy of non-expert technology consultants is reviewed, and the need for 

augmented technologies and interventions to address human decision error is 

argued. The chapter concludes by explaining the VES implications for addressing 

such factors. 

2.2 THEORETICAL FRAMEWORK 

The theory of human interaction, AI and error, which undergirds this study emanates 

from debates around big data, machine learning, AI and automation (Russell & 

Moskowitz 2016:33-39). The theory posits that information within AI exists in the form 

of documents, policies, procedures or the ‘Internet of things’ which, through human 

interaction, is processed for purposes of decision making (Russell & Moskowitz 

2016:33-39).  

The big data analytics and large volumes of available information complicate 

information processing for humans with potential for human error in decision making 

(Russell & Moskowitz 2016:33-39). In order to optimise efficiency in processing 

information for quality and reliable decision making, machine learning and automation 

were introduced (Goldberg 2012:1). In the context of work, machine learning and 

automation of AI would minimise human error in decision making (Russell & 

Moskowitz 2016:33-39) and enhance individual and organisational productivity 

(Goldberg 2012:1) by optimising employees’ interaction with pre-existing information 

(Russell & Moskowitz 2016:33-39). According to Berisha-Shaqiri (2015:73), 

automation enhances operational effectiveness and the accuracy of decisions in 

organisational settings. 
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Automation comes in the form of augmented AI, which is argued to enhance the 

performance of technology consultants, particularly with regards to decision making 

accuracy in the workplace (Vaughan 2013:11). According to Jones (2016:1), 

augmented and innovative technologies hold the ability to enable non-expert contact 

centre technology consultants to contextualise information and make accurate and 

quality-based decisions. In the context of contact centres, the quality and accuracy of 

decisions are measured through individual performance, average call handling time, 

first call resolution and customer service (Jacobs & Roodt 2011:9). 

Having noted the importance of machine learning and automation in processing 

information, several factors need to be considered in launching these to ensure 

individual and organisational performance as well as decision accuracy. These 

factors are explained in the following sections. 

2.3 EMPLOYEE FACTORS 

2.3.1 Physiological factors 

Figure 2.1 below reflects the prefrontal cortex as part of the human brain responsible 

for problem solving and decision making.  

 

Figure 2.1: The physiology of the human brain (Hoffman 2014:1) 

lateral 

intraparietal 

(LIP) cortex
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The level of experience in processing complex information to solve problems or make 

decisions determines the optimal functioning of the prefrontal cortex. Habitual 

decisions involve variables that are familiar (Friedrich & Lengyel 2016:1529) and 

equally distributed in the prefrontal cortex (Renn 2011:2; Gould et al. 2012:13805); 

thereby, requiring less experience from the decision maker. On the other hand, 

complex decisions comprise unfamiliar variables, which are more goal directed 

(Friedrich & Lengyel 2016:1529), unequally distributed in the prefrontal cortex (Renn 

2011:2; Gould et al. 2012:13805) and thus require higher levels of experience.  

The challenges of making unfamiliar decisions seem more pronounced in technology 

consulting contact centres where employees are required to make fast, accurate and 

reliable decisions in the interest of customer satisfaction (Fieberg 2014:12; White & 

Roos 2005:41; Banks & Roodt 2011:3). According to Jones (2016:1), the possibility 

for decision error in technology consulting contact centres is thus huge because of 

the amount of pressure on employees to increase efficiency and reduce business risk 

in order to sustain a competitive edge. Therefore, when non-expert employees 

process complex information to make unfamiliar decisions, their prefrontal cortexes 

often struggle to perform the task (Renn 2011:2; Gould et al. 2012:13805) and they 

are prone to make inaccurate decisions.  

In Table 2.1, Jurgens (2017:4) contextualises this pressure in an example of non-

expert technology consultants making an unfamiliar decision regarding an Internet-

related connection problem of a customer. The unfamiliar decision relates to providing 

answers to eight questions in resolving this customer problem. The eight questions 

relate to payment status, weather conditions, Internet connection type, customer’s 

modem light colour, ping test performance outcome, number of devices connected to 

that particular modem, Internet default type and Internet connection speed. Jurgens 

(2017) argues that each of the questions has four possible answers, which are 

referred to as intervening decision variables. Because these intervening decision 

variables are unequally distributed within the prefrontal cortex (Renn 2011:2; Gould 

et al. 2012:13805), latent error is imminent (Russell & Moskowitz 2016:33-39). Table 

2.1 indicates that these eight questions generate a total of 65,536 unfamiliar decision 
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variables, which a non-expert would grapple with to arrive at an accurate answer with 

an increased possibility for decision error (Renn 2011:2). 

Table 2.1: Intervening decision variables in resolving an Internet-related problem  

Question number Intervening decision variables 

total 

Accumulated 

intervening 

decision 

variables value 

count 

Question one (1) would … generate four (4) intervening 

variables 

(4) 

Question two (2) would … generate 16 intervening variables (4X4=16) 

Question three (3) 

would 

… generate 64 intervening variables (16X4=64) 

Question four (4) 

would 

… generate 256 intervening 

variables 

(64X4=256) 

Question five (5) would … generate 1,024 intervening 

variables 

(256X4=1,024) 

Question six (6) would … generate 4,096 intervening 

variables 

(1,024X4=4,096) 

Question seven (7) 

would 

… generate 16,384 intervening 

variables 

(4,096X4=16,384) 

Question eight (8) 

would 

… generate a combined total of 

65,536 intervening variables 

(16,384X4=65,536) 

  Total decision 

variables = 65,536 

The handling of 65,536 variables in making this decision would challenge the optimal 

functioning of the non-expert technology consultants’ prefrontal cortex (Renn 2011:2; 

Gould et al. 2012:13805), thereby presenting possibility for decision error (Jones 

2016:1). 



Amelia van den Berg 

Student #: 209129506 

 

 22 

 

To minimise human error in decision making, augmented technologies such as VES 

would support the limitations found in the human brain to make unfamiliar and 

complex decisions. According to Bahrammirzaee (2010:1166), there is extensive 

acceptance by companies that VES is a technology that serves as a human brain 

support tool. However, it must be designed appropriately to accurately capture and 

scale human expert logic, including the safekeeping of such expertise and to enhance 

the level of experience amongst non-experts. 

2.3.1.1   Designing VES 

Meshi, Biele, Korn and Heekeren (2012:2) argue that, when making decisions, 

employees value the advice of experts over that of non-experts. In this context an 

accurate design of a VES requires human experts to extrapolate both individual 

human expert logic and an expert group-based view on a specific decision (Parashar 

2004:1). 

In their study, Meshi et al. (2012:2) evaluated each participants’ brain activity twice 

(A = time 1 and B = time 2) by means of magnetic resonance imaging (MRI) and 

found a positive correlation between the effect of decision making on the prefrontal 

cortex of participants and expert advice in the BOLD signal (colourful area in Figure 

2.2). This BOLD signal indicates the extent to which the prefrontal cortex is relieved 

in the process of unfamiliar decision making, due to available expert advice. Figure 

2.3 shows that between both intervals (A = time 1 and B = time 2), a more positive 

result occurred when participants were exposed to expert advice (0 – 4 on the 

parameter estimate) than was the case when they were exposed to advice from a 

novice or non-expert (negative from 0 to -2.5 on the parameter estimate). 

The findings from Meshi et al. (2012:6), therefore, provide relevance to the capturing 

and scaling of expertise from experts for future use by non-experts. 
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Figure 2.2: Expert versus non-expert advice: Real-time activity in the human brain 

(Meshi et al. 2012:6) 

Expert logic embedded in human experts is attributable to their experience in making 

unfamiliar decisions accurately because of their constant interaction with all 

contextual intervening decision variables involved (Ericsson, Prietula & Cokely 

2007:2). In releasing pressure in the prefrontal cortex, it is advisable that such 

expertise should be captured and scaled for use by non-expert technology 

consultants (Meshi et al. 2012:6). 

The value of such captured and scaled expert logic has shown improvement in 

decision making accuracy of non-experts within technology industries. The following 

examples provide evidence in this regard:: 

 A voice command VES  

VES can be designed in the form of a voice command that could be prompted by the 

individual to assist in resolving a problem or making an accurate decision. When 

prompting the Google assistant or Alexa (voice command), employees are able to 

make accurate decisions (Carara 2018:2). For example, an employee may be 

interested in diagnosing a particular problem situation and ask: “Alexa, please find a 

specific manual to set up my home printer called HP-X76rt”. The assistant will 

appropriately respond by finding the operating and installation document and make it 

available to the user for setup and installation. 
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 Application setting on the smartphone or dialog VES 

Alternatively, VES could be designed as an application setting on a smartphone. 

Speech Interpretation and Recognition Interface (SIRI) is one such application setting 

for Apple’s iPhone that is designed on the principle of natural speech. According to 

Baghdadi (2013:1), SIRI processes complex information by identifying an individual 

user’s voice and assists him/her in making appropriate decisions. It is thus an 

application setting that imitates the decision-making capabilities of a human expert in 

assisting a non-expert to resolve a particular problem. For example, a health 

consultant may request diet-related solutions such as “SIRI, please provide a list of 

low calorie foods, per blood group”, which will result in the SIRI VES responding with 

a text and voice automated solution. 

 Google cloud platform, the most recent information VES 

The Google cloud platform is a recognised world leader, especially known for the high 

quality of services it provides to customers and their businesses across the globe. 

The platform recently introduced a programme called the Google for work partner 

programme, which allows Google to combine various VES solutions to manage 

unstructured information (Panettieri 2015:1). The decision to implement a 

consolidated expert system engine follows the investigation, which showed that up to 

80 percent of all information today is unstructured (Khan, Yaqoob, Hashem, Inayat, 

Ali, Alam, Shiraz & Gani 2014:2). Unstructured information includes having multiple 

pieces of information or various versions on the same topic, with which the prefrontal 

cortex (human brain) struggles (Renn 2011:2; Gould et al. 2012:13805). The 

structuring of information from the combination of multiple expert systems within the 

Google cloud platform allows for the identification of the most recent and accurate 

pieces of information.  

 ARE, the application runtime error VES 

ARE manages the placement of application software on multiple computer systems. 

According to Schroeder and Rowe (2010:1), ARE assists the user in verifying and 

fixing all configuration and environment details of an application deployed on multiple 
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computer systems. An application may be installed on many computer systems and 

different computer platforms but differences in the installation and configuration of the 

software and the runtime environment details may lead to software errors and runtime 

problems. Configuring and maintaining application software that is installed on 

multiple computer systems is therefore becoming increasingly complex and 

expensive. Each application has many configuration and environment details that 

must be set up to make sure the application will execute properly. Therefore, ARE 

supports companies to accurately manage the configuration and environment details 

on any application and on multiple computers accurately. 

 IBM Watson, the client engagement VES 

IBM Watson is a client engagement platform that which allows people to ask 

questions and receive the most accurate answers. The answer is guided by a virtual 

expert that acts like a human expert. According to Chen, Argentinis and Weber 

(2016:691) IBM Watson can be compared to a human, a cognitive tool which provides 

contextual information to non-experts, fast. The IBM Watson virtual expert 

supercomputer processes at a rate of 80 teraflops (trillion floating-point operations 

per second). To replicate (or surpass) a high-functioning human’s ability to answer 

questions, Watson accesses 90 servers with a combined data store of over 200 

million pages of information, which it processes against six million logic rules. For 

example, a customer who wants to purchase a new computer asks Watson which 

product is the best based on income and related computing needs. The VES then 

responds with an answer that is based on the unique variables entered (Mobley 

2014:32). Against the backdrop of these examples, various industries have 

specifically designed VES to assist non-experts in making decisions as follows: 

 A human resource management VES 

Mehrabad and Brojeny (2007:307) describe an example of how VES was used to 

capture and scale expertise for human resource management. To do this, human 

experts were selected for the collection of all the decision variables in making a 

recruitment selection decision (i.e. what one would need to consider in making the 

most accurate decision for the appointment of a resource). Such a decision relates to 
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criteria like who is the most suitable applicant for the job taking into account alignment 

with company characteristics, consideration of job rotation requirements, needed 

training to perform in the new role, required duties, salary parameters and career 

growth in the role. The virtual expert was therefore used as a method to scale the 

expertise to guide other non-expert recruitment officers. According to Haase, Termath 

and Martsch (2013:237), the time that experts spend in resolving the inaccuracies of 

non-experts could reduce when VES are used. 

 A drilling tool for engineering VES 

Baroid, an engineering drilling services company, found the value of VES as a method 

to scale expertise when they created MUDMAN. MUDMAN was built, based on the 

expertise of human engineering experts. This scalable virtual expert holds the 

capability to analyse the drilling fluids or muds that are pumped down shafts to 

facilitate drilling by lubricating and carrying shavings back to the surface (Miller 

2004:201). MUDMAN helps the on-site engineer, regardless of experience levels, to 

be more consistent and accurate in decision making. MUDMAN evaluates data 

entered by the engineer against the historical data; whereafter the virtual expert can 

identify trends based on the combination of newly evaluated data and historical data. 

The trends then recommend adjustments (an accurate future trend decision) to the 

mud composition and alert the mud engineer of potential problems. 

From Tables 2.2 through 2.4, it becomes evident that VES (as AI augmented tools, 

contextual information) support humans better in processing information and making 

accurate decisions than the old conventional methods (AI information systems, 

conceptual information) that were used (Bahrammirzaee 2010:1174). However, 

limited research was found on the influence of VES on decision accuracy within 

technology consulting.  
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Table 2.2: AI information systems versus AI augmented tools (expert systems) within 

the credit evaluation domain (Bahrammirzaee 2010:1174) 

  

Table 2.3: AI information systems versus AI augmented tools (expert systems) within 

the portfolio management domain (Bahrammirzaee 2010:1175) 

Table 2.4: AI information systems versus AI augmented tools (expert systems) within 

the financial prediction and planning domain (Bahrammirzaee 2010:1176) 
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In analysing case studies on the influence of VES on decision accuracy across 

different industries as per Figure 2.3, Wagner (2017:85) concludes that VES support 

humans in operating more effectively. The expert system case studies closest to 

technology consulting were the reported 11 case studies in telecommunications. 

 

Figure 2.3: Expert systems case studies, per industry between 1984 and 2016 

(Wagner 2017:87) 

Once the VES is built, the human expertise is scaled to others. When non-experts 

use the system, their decision making would be consistent and accurate because 

they would model the logic of the human expert (Caspar et al. 2016:148; Top 2015:14-

15; Mahmoodi et al. 2014:116).  

2.3.2 Psychological factors 

Regardless of the value of augmented technologies offer in context of addressing the 

physiological challenges, people seem anxious about the use of such systems. 

Turner’s (2017:2) prediction that technology automation will replace 40 percent of 

present jobs within the next 15 years, seems to evoke such employee anxiety about 

their continued role if employers were to deploy VES across workplaces. This 

employee anxiety is attributable to the perception that the use of VES will exceed the 
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need for human existence (Fields et al.; Harris, Shanahan & Wheeler 2013:1; Turner 

2017:2). 

Opposed to this, Daugherty and Wilson (2018:184) found that 64 percent of 

employees believed that augmented technologies accelerate the speed of change, 

while 87 percent of these employees believed that these technologies will improve 

the way they work, and contribute to their level of experience. According to Wynn and 

Coolidge (2017:23) the relevance of these technologies will depend on the consistent 

updating and maintenance of human expert logic. 

On the one hand, there is widespread fear that innovation will lead to a loss of jobs 

and rising income inequality. On the other hand, the slowdown in productivity growth 

across advanced economies has led some economists to argue that new innovations 

have no impact on growth. This debate has paid little attention to what is seen as one 

of the most important waves of machine learning and automation (Simon, Singh Deo, 

Venkatesan & Babu 2015:23). Upskilling technologies, a partnership between 

humans and smart machines can result in greater safety and higher worker 

satisfaction (Abraham & Annunziata 2017:1). 

The study of VES and decision accuracy, aims to contribute to finding solutions to 

address the physiological incapacity (human brain limitation) amongst non-expert 

technology consultants as well as how the anxiety, employees feel towards the use 

of VES, could be changed when they realise its value in the workplace. 

2.4 ORGANISATIONAL FACTORS 

2.4.1 Organisational design 

Technology contact centres are frontline communication hubs of any business that 

link customers to business offerings (Banks & Roodt 2011:3) and are characterised 

by high-volume calls (White & Roos 2005:41). Contact centres therefore have 

become very complex environments to manage, which necessitates their re-design 

from SBR to human expert logic (VES) in order to support decision making (Armenia 

et al. n.d:3). SBR is divided into static SBR, where each type of call is routed only to 

one group of agents and dynamic SBR, where calls can be routed to different agents. 

https://www.ted.com/talks/robert_gordon_the_death_of_innovation_the_end_of_growth
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Each time a call needs to be processed, the call centre system selects from all the 

free agents, the one with the best skill-set related to the actual call (Onderwater 

2010:2).  

While SBR has the capability of selecting a skill-set, VES holds the capability of 

selecting any agent to manage a customer query, irrespective of experience. The 

VES query therefore is solved by not choosing a skill set (SBR) but by using the expert 

logic from human experts. Such logic then becomes an asset for the company 

because such expertise is safely captured and ready to be scaled for enhancing the 

decision accuracy of contact centre agents (Caspar et al. 2016:148; Top 2015:14-15; 

Mahmoodi et al. 2014:116).  

Although decision support tools such as SBR seem to inform many contact centre 

design models, they are more a routing tool than decision support tool (Wallace & 

Whitt 2005:276). VES is seen as a more viable decision support option for these 

centres (Lasse 2016:1) because of their abilities to contextualise available information 

and arrive at accurate decision making (Bahrammirzaee 2010:1174). In this current 

study, VES has been chosen to investigate the effect on decision accuracy amongst 

non-experts within a technology consulting contact centre. This study, therefore 

argues that organisational design for contact centres should cater for all contextual 

information (complex decision variables) to resolve customer queries accurately. 

As it will become evident in the next section, the design of contact centres inform the 

design of jobs, which differs according to the choice of a decision support tool (either 

SBR or VES). 

2.4.2 Job design 

Noting the complexity of work performed in contact centres (White & Roos 2005:41; 

Banks & Roodt 2011:3), it is no doubt that such work would place high demands on 

workers’ skills. According to Russo (2016:2), when designing contact centre jobs, the 

following should be considered: 
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 Number of tasks to be performed 

 Decisions to be made 

 Uncertainty of expected outcomes or choices 

 Number or types of alternative courses of action 

 Nature of informational needs for solutions 

 Need to integrate information from many different sources. 

The traditional design of contact centre jobs has adopted an SBR approach, which 

focusses on skills assessment of all contact centre agents (Wallace & Whitt 

2005:278) for the purpose of routing the customer query to an appropriate agent with 

the necessary skill set to resolve such a query. In SBR approach, the skill resides in 

the contact centre agent. The VES approach makes job design redundant because 

the decision making variables (i.e. captured human expert logic) resides in the 

system, whereas appropriate job behaviour becomes the key for future job design 

(Gale 2017:1). 

The captured human expert logic therefore, becomes the VES object which support 

accurate decision making, regardless of the complexity and number of intervening 

decision variables (Gibbs 2017:2). It is therefore necessary to re-think the design of 

contact centre jobs from SBR to VES in order to support the accurate decision making 

(Armenia et al. n.d:3) of non-expert technology consultants. 

2.4.3 Training and development 

Organisations are encouraged to invest time in understanding the organisational 

design framework as the design will guide the development strategy for the human 

resources department. This is based on the observation that focusses on employees’ 

individual responsibility for their own development, which has increased in recent 

years. Russo (2016:2) highlights that every employee is now expected to organise 

their own development in order to strengthen their position in both the internal and 

external labour market.  

Organisational design and development should not be separated. Both organisational 

design and development are critical to an employees’ ability to adapt to a self-
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motivated universal marketplace. Chivaka (2018:6) confirm the statement when 

noting organisational design and development, defined as the “unique nature or 

personality of an organisation”, forms the cornerstone of keeping staff relevant to the 

marketplace. Nielson, Estupiñán & Sethi (2015:1) notes that employee development 

should be preceded by organisational design as a strategic imperative for building a 

strong, effective and high performing workforce to establish and retain organisational 

competitive advantage and sustainability. According to Elnaga and Imran (2013:137) 

a high performing workforce is the cornerstone and lifeblood on which organisations 

depend for their accomplishment and success. Employee performance assists 

organisations to attain goals and is a key contributing factor for its survival and 

depends on the capacity upskilling of staff (Sanelli 2018:2; Nassazi 2013:13; Macey 

& Schneider 2008:4).  

Organisations must therefore ensure that employees are upskilled and continuously 

ready to perform in their appointed roles as per the HRD Strategy of South Africa 

(South Africa 2009:7). The HRD Strategy of South Africa points out that human 

resource development, the ability of employees to reach their full potential and their 

agility to adjust speedily to the rapid changes in technology, production, trade and 

work would be enhanced (South Africa 2009:8). In addition, the organisational ability 

to perform in a fast, competitive, high social and data driven world will be enhanced, 

while it maintains accurate decision making (Blenko, Mankins & Rogers 2010:1). 

According to Sanelli (2018:2), organisational effectiveness can also be enhanced 

through upskilling employees on policies and procedures, which are both essential 

components of any organisational practice, intended to shape acceptable employee 

performance. Smith (2014:1) defines procedures as a sequence of steps, which 

organisations consistently follow to address any policy violations. In the value chain 

of employee management, policies and procedures may include value system, vision, 

strategy and objectives of the organisation as well as tools, systems and processes 

that employees require to perform their duties (Nassazi 2013:15). 

Because of the importance of upskilling employees into policies and procedures 

(Sanelli 2018:2), automation is critical for decision makers to understand and 
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contextualise the conceptual information contained therein, prior to making decisions 

(Milkman et al. 2008:1-2; Russell & Moskowitz 2016:33-39). Towards resolving this 

complexity, companies are constantly investigating the automation of their policies 

and procedures to offer real-time compliance at the point of decision making 

(Columbus 2008:2), thereby providing real-time knowledge to decision makers. 

Huntington (2006:1) describes an example of such real-time knowledge being used 

effectively during decision making through the use of EXSYS CORVID, a VES aimed 

at automating policies and procedures. According to Huntington (2006:1), EXSYS 

CORVID enhances small businesses’ compliance with regulatory requirements 

amongst their government agencies. In this example, Huntington (2006:1) 

distinguishes between information (available in the form of conceptual documents 

such as pamphlets, brochures and often slow “help lines") and knowledge (provided 

by a regulatory VES). In this context, automated systems provide contextual 

knowledge required to make accurate policy and procedural decisions (Isinkaye, 

Folajimi & Ojokoh 2015:262) which could support the human resources development 

and training related functions. 

Further challenges relating to training and development are: 

 Formal training provides only the foundational knowledge for decision making 

(Jones 2016:1; Falkenberg 2016:6). According to Caspar et al. (2016:149), 

foundational knowledge is conceptual information that may be useful at times. 

However, foundational knowledge does not offer the contextual intervening 

decision variables needed to process complex decisions (Falkenberg 2016:10). 

The consequence of using conceptual information during formal training is 

evident in impaired workplace decision making (Caspar et al. 2016:149). 

 According to Jasson and Govender (2017:5), only 10 percent of formal training is 

transferred into the workplace due to human forgetfulness and frequent changes 

to work processes. Human forgetfulness is further testimony to the physiological 

factors impacting decision making accuracy. Given the low percentage (10%) of 

its transferability into the workplace (Jasson & Govender 2017:5), HRD 

departments are encouraged to re-consider the design of formal training 
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strategies in order to prepare employees intellectually and contextually to make 

accurate decisions (South Africa 2009:10).  

 The cost of formal training compounds the challenges relating to the offering of 

conceptual information during formal training and its transferability into the 

workplace. Companies in South Africa spend, on average, 4 percent of payroll on 

formal training, with the largest spending in the mining sector in excess of R385 

million per annum (George et al. 2014:113). According to Haase et al. (2013:237), 

after formal training, human experts often invest time in resolving the inaccuracies 

of non-experts. A case study within technology consulting, using VES to either 

augment or replace formal training, proved cost effective. According to Jurgens 

(2017:4), the overall expense to train 15 technology consultants over five working 

days was reduced from R47 683 to R6 613 per technology consultant, saving the 

consultancy R41 070 in training costs. 

Taking all organisations’ factors, which impact employees’ decision making ability into 

consideration, non-experts would need decision making support solutions to augment 

their limited learning and skills experience resulting from the conceptual nature of 

formal training. Formal training, as part of the human resources development 

function, which does not consider all the intervening variables needed to make an 

accurate decision (i.e. expert logic,) leaves non-expert technology consultants 

vulnerable to the possibility of decision error (Tang, Patrick Lee & Choong 2016:2). 

For that reason, augmented technology solutions are being investigated to 

understand how such solutions would impact on decision making in organisations and 

how much solutions would complement the training and skills transfer process 

(Ahmed, Shoaib, Ishaq & Wohab 2017:85). 

2.5 IMPLICATIONS OF VES IN ORGANISATIONS 

2.5.1 Human resource development 

As a critical link in the employee management value chain, human resource 

development could be graphically represented as follows (Figure 2.4). 
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Figure 2.4: Human Resource Management Functions and their Corresponding 

Activities (Nassazi 2013:15) 

Within this value chain, human resources development is positioned as training and 

development which provides employees with the needed skills in the hope that the 

decisions they make will be accurate (Abbot, Goosen & Coetzee 2013:408). 

However, a report published by the SABPP (2016:6) indicates that, training and 

development present challenges as only 37 percent of trained employees feel that 

their training was adequate with only 25 percent finding their training effective (see 

Figure 2.5 below). 

 

Figure 2.5: Effectiveness of learning and development programmes in South Africa 

(SABPP 2016:6) 
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2.5.2 Organisational design 

In order to transition from a learning based/conceptual approach (characterised by 

challenges articulated under Section 2.3) to a performance based/contextual 

approach as argued by Falkenberg (2016:11-14), a paradigm shift is required within 

human resources development structures. Falkenberg (2016:11-14) and Jurgens 

(2017:9) illustrate the differences between these approaches as Pyramid A and B 

(Figure 2.6). 

Pyramid A illustrates a conceptual approach to training and development, which 

implies a 70 percent focus on training needs that are addressed through traditional 

formal training approaches. Pyramid B illustrates a contextual approach to training 

and development, which implies a 70 percent focus on performance related needs 

that are addressed through competence-based training. According to Falkenberg 

(2016:11-14) competence-based training requires augmented training and 

development approaches such as VES. 

 

Figure 2.6: Proposed change in HRD strategy and approach 
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2.5.3 Job design 

With the proposed shift from a learning need approach to a performance need 

approach, Yelapure & Jadhav (2012:25) and Falkenberg (2016:9-10) agree that VES 

is a viable option to leverage the logic of a human expert to enhance decision making 

of non-experts. According to Mahmoodi et al. (2014:116) and Oravec (2014:66) VES 

is effectively used to enable the contextual transfer of intellectual expert logic, which 

a human expert would use to make accurate decisions. VES, will therefore assist 

decision makers, regardless of their experience level, to solve problems and make 

accurate decisions (Caspar et al. 2016:148) in complex situations where contextual 

information such as intervening decision variables is involved (Top 2015:14-15). 

Notwithstanding the importance of introducing VES as part of the performance-based 

approach, Abraham and Annunziata (2017:1) note that the relationship between 

technology and the jobs is centre stage in the policy and academic debate and that 

the outcome of such a debate could reveal a fascinating, troubling paradox in future. 

2.5.4 Training and development 

The proposed change in training and development design requires a replacement or 

augmentation of formal training curriculum to create a more consistent and viable 

model for human resource development (Pleban, Eakin, Salter & Matthews 2001:26). 

Mitra and Saydam (2014:1010) affirm the value of transposing formal training 

curriculum into a VES curriculum. This approach was considered in the mining sector 

where a formal training curriculum of 15 conceptual information modules were 

transposed into contextual information, being VES modules using human expert logic. 

The virtual expert module would guide employees through the process by making 

accurate, real-time, workplace decisions. The 15 modules were:  

1. Hazard awareness training module 

2. Spontaneous combustion training module 

3. Deputies inspection training module 

4. Self-escape training module 

5. Rib stability training module 

6. Truck inspection training module 
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7. Working at heights training module 

8. Laboratory rock testing training module 

9. Mining in a global environment training module 

10. Block caving training module 

11. Truck and shovel training module 

12. Longwall top coal caving training module 

13. Community awareness training module 

14. Coal geology training module 

15. Caving geomechanics data visualisation training module 

VES would therefore not only enhance the formal training curriculum but would also 

offer cost-effective alternatives to formal training. The professional development (PD) 

formal training of military and non-combatant personnel also derived value from the 

VES that enhanced the conceptual information-training curriculum. Goerke (2016:4) 

argues for a hybrid formal training format comprising conceptual- and contextual 

information. A strategic decision, thus, was made to adopt a hybrid-training format 

because of declining budgets and reduction in headcount. As a result, senior military 

officials inspired officials to use augmented technologies or VES for their personal 

development, knowledge and skills transfer, which also saved formal training costs 

(Goerke 2016:4). 

To support the human resources development strategy, examples where human and 

technology forms an interconnected partnership, in the context of improved decision 

making were found (Daugerty & Wilson 2018:2; Bousbia, Rebai, Labat & Balla 

2010:404). WolframAlpha is such an example where smart machines and humans 

work together. WolframAlpha is an answer engine, developed by Wolfram Research. 

It is an online service that answers factual queries directly by computing the answer 

from structured data, rather than providing a list of documents or web pages (Nidhi 

2011:4) as a human would have typically had to produce. WolframAlpha is almost 

more of an engineering accomplishment than a scientific one. According to Dimiceli, 

Lang and Locke (2010:1061), WolframAlpha animatedly calculates results to normal 

language queries by applying a set of rules to its widespread internal catalogue of 

facts. Users submit a query such as, “What is the sum of risk”? WolframAlpha 
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responds with a decision and computed results in textual, symbolic and/or graphical 

formats. 

Other examples where humans and technology formed an interconnected partnership 

were found in accounting, health, sales and marketing, tax collection, mining, 

government and justice. Evident in these examples is the fact that HRD departments 

must incorporate human expert logic into formal training curriculums and use it as an 

ongoing assessment tool to support and enhance real-time decision making in the 

workplace (Falkenberg 2016:4). 

To support clients in the planning and maintenance of their financial portfolios, 

accounting businesses must constantly provide the best financial advice to retain 

customer advantage, including the competitive advantage of the accounting business 

itself. Such an accounting business, Coopers & Lybrand, invested in the development 

and deployment of innovative technology by launching a virtual expert called 

ExperTAX (Ericsson et al. 2007:1). ExperTAX can review a client profile and offer 

guided decision support for the accountant. The guided decision support is in the form 

of accurate advice from an accountant to a client based on the way the client accrues 

taxes and to offer tax planning advice. ExperTAX improves the quality of the tax 

service because the virtual expert never forgets a question and it checks each policy 

against the client’s financial statistics. In relation to the usefulness amongst their non-

experts, ExperTAX allows their junior people to perform like experts by making more 

accurate tax advice available to their clients (Ericsson et al. 2007:1). 

Technology innovations such as VES are also finding a footprint in the health industry 

and as such expert systems are being considered to diagnose illnesses. In the 

journey to discover the value such systems could potentially have for the health 

industry, 25 VES were evaluated for the treatment of rheumatic diseases (Alder, 

Michel, Marx, Tamborrini, Langenegger, Bruehlmann, Steurer & Wildi 2014:2-3). 

From the 25 VES found, the performances of 19 systems were evaluated; the report 

indicated between 43 percent and 99 percent of the evaluated systems hold moderate 

to excellent capabilities. However, the report concluded to believe the validation 

process, in general, was underappreciated. 
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Innovating technologies such as VES also feature in sales. Fiorletta (2014:2) found 

at SDL Language Cloud that VES cloud-based technology software supports 

customers to sell more of their own offerings by placing the right advertisement, on 

the right mobile device, at the right time and for the right reason. SDL Language Cloud 

first started out as a language translation company and since then has grown to $500 

million in sales with 3 000 employees worldwide. This achievement was the result of 

an aggressive expansion in the use of technology, specifically VES, as they now use 

these systems to provide accurate advice to their customers when and where 

needed. 

For the collection of tax revenue, call centre agents use VES to effectively reduce the 

influx of call centre requests and empower the public to manage their own revenue 

submissions and rebates. Such an experience belongs to the South African Revenue 

Service (SARS). In 2013, SARS collected taxes amounting to R814 billion, an 

increase of 9.6 percent on total revenue received in 2012. A virtual expert named 

SARS eFiling has simplified the collection process and made it easier for taxpayers 

to submit their returns on time (Van der Walt 2016:1). The speed and convenience of 

using online technology resulted in 64 percent of the total revenue collected for the 

2012/2013 financial year being received through Internet payments. 

An example was found where law researchers needed assistance with choosing the 

most accurate and recent pieces of scientific literature to build valid and sufficient 

cases within their law firm. Baker Hostetler, a century-old, Ohio-based, law firm 

implemented ROSS (Baker 2017:1). ROSS is an intelligent research lawyer, a VES 

which understands questions and responds with a suggestion backed by 

references and citations. It improves on legal research by providing only the most 

highly relevant information. ROSS currently mines data from about one billion text 

documents, analyses the information and provides precise responses to complicated 

questions in less than three seconds (Baker 2017:1).  

The mining industry, as noted by Mitra and Saydam (2014:1012), found exceptional 

value from the partnership where human experts partnered with VES to support 
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decision accuracy. Across some of the biggest mining companies, the following six 

VES were developed and implemented in parallel: 

 a fault diagnostic VES was built for the long-wall shearer, a cutting machine used 

for underground coal mining where a long wall of coal is mined into a single slice 

 a management virtual expert was built to control the operation of a mine 

ventilation network system 

 a planning virtual expert was built to assist a mining planner in the complex task 

of selecting the optimum surface mining equipment 

 a testing virtual expert called XPENT was built to assess slope stability in drawing 

predictive analysis 

 a knowledge-based VES was built to automatically produce image maps, 

showing the principal surface mineralogy 

 an intelligent drilling virtual expert was built for the petroleum industry, aimed to 

optimise the drilling process and measure the real-time consumption in 

calculating drilling costs. 

VES also seem to make a significant impact towards the upliftment of poverty, 

globally. In 2007, Nigeria created the Conditional Grants Scheme (CGS), a poverty 

elimination campaign focussed on accomplishing the Millennium Development Goals 

(MDGs) by 2015 (Iyengar, Mahal, Aklilu, Sweetland, Karim, Shin, Aliyu, Park, Modi, 

Berg & Pokharel 2016:535). As part of CGS, the office of the Senior Special Assistant 

to the President of Nigeria collaborated with institutions such as the University of 

Columbia to support the expansion of the Nigeria MDG Information System (NMIS), 

a web-based, VES and platform, designed to support data-driven decision making. 

NMIS plots school-related data that can be used for future education planning. 

No applications found in the literature and presented in this section seem to relate to 

the technology-consulting environment where non-experts are involved. All these 

applications appear to relate to automated decision-making platforms. Therefore, this 

study was intended to fill this gap in the literature by investigating the benefits of VES 

in enhancing the decision-making accuracy for the intermediary, the non-expert 
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technology consultant. The literature could then be used in future by researchers who 

wish to study VES and decision accuracy amongst technology consultants. 

2.6 SUMMARY 

This chapter explained the theory of human interaction, AI and error as a theoretical 

framework for the study and presented the literature relating to the influence of VES 

for the accuracy of automated decision making across technology and other 

industries.  

The literature provided evidence that the use of VES has implications for 

organisational design, job design, training and development. It was also evident in 

this chapter that the chronology of organisational design and development of 

employees was contested, but resolved by arguing for the strategic placement of 

organisational design, ahead of development. The chapter also alluded to factors that 

are critical for the design and application of VES and argued for the business case 

for VES in technology consulting contact centres thereby replacing the SBR approach 

in the design.  

The literature provided evidence that VES could play a significant role in offering 

employees access to human expert logic to make accurate decisions (Ericsson et al. 

2007:2; Wynn & Coolidge 2017:23). However, studies and applications through 

reviews tended to focus mainly on automated decision making, thus, resulting in a 

gap pertaining to the impact of VES on decision making accuracy of non-experts in a 

technology environment, which this study investigated.  

The following chapter, Chapter 3, reviews and motivates the research methodology 

adopted to determine the influence of VES on decision accuracy amongst non-expert 

technology consultants. 



 

 43 

 

CHAPTER 3: RESEARCH DESIGN AND METHODS 

3.1 INTRODUCTION 

This chapter describes and motivates the research philosophy, design, approach and 

methods that this study followed to achieve its empirical objectives as explained in 

Chapter 1. 

The study adopted an objectivist philosophy, experimental design and quantitative 

research approach and methods because they enabled the researcher to use 

deductive logic towards the achievement of deterministic, objective and generalisable 

results. The following sections describe the deployment of objectivist philosophy, 

quantitative research design and quantitative methods in the study.  

This chapter also explains the process used to design and manage the pre-test and 

post-test true experiment to achieve valid and reliable results within the confines of 

research ethics.  

3.2 RESEARCH PHILOSOPHY 

According to Yilmaz (2013:312), quantitative research is grounded in objectivist 

philosophy to develop guidelines in explaining social behaviours from the statistical 

measurements of the truth or static reality. As the focus of this philosophy, the truth 

or static reality, is an objective reality emanating from the logical, reductionist and 

deterministic measurement and analysis of causal relationships between 

independent and dependent variables. Therefore, an objectivist philosophy requires 

that a researcher who is independent of the subjects or participants being studied 

should study social phenomena, such as decision accuracy, objectively to formulate 

an objective reality (Clark 1998:1244). 

The truth or static reality is pursued objectively and independently in this study using 

the theory of human interaction, AI and error (Russell & Moskowitz 2016:33-39) to 

formulate hypotheses that will be tested (using a pre-test and post-test data collection 

method). This true experimental study will attempt to move closer to the truth or static 

reality that the TFF VES is the proxy for non-expert technology consultants to interact 
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with contextual information to make more accurate decisions, and therefore remove 

the risk of error (Russell & Moskowitz 2016:33-39). 

The study also pursues truth or static reality that the processing of intervening 

decision variables requires augmented technologies to capture human expert logic, 

which can then be scaled to others (Russell & Moskowitz 2016:33-39). Such human 

expert logic is believed to assist in contextualising conceptual information (Lee 

2011:1), thereby supporting non-experts in making accurate decisions in the same 

way that human experts would. Taking into consideration that this study aims to 

remain objective by moving closer to the truth or static reality, a pre-test and post-test 

true experimental design for this research was selected to investigate the influence 

of the TFF VES on decision accuracy within a real-time, live technology consulting 

contact centre. This design is explained in the following section. 

3.3 RESEARCH DESIGN 

For this study, a pre-test and post-test true experimental design was considered 

appropriate for measuring change in decision accuracy amongst non-expert 

technology consultants (within the technology consulting contact centre) because of 

the TFF VES. The TFF VES was designed specifically to assist in achieving the 

empirical objectives of the study. According to Dimitrov and Rumrill (2003:159), pre-

test and post-test experimental designs expose experimental groups to an 

intervention and compare their results to those achieved from control groups.  

This research design was chosen following the agreement between the researcher 

and the participating technology consulting company to conduct an experiment in 

their live production environment, where customers phone in to report technology-

related problems. Li, Yang, Wan and Fowler (2015:362) state that such a research 

design enables researchers to obtain real-time data. As a result, the researcher for 

this study managed to obtain real-time data pertaining to the influence of using VES 

(TFF VES for experimental group) on decision accuracy of non-expert technology 

consultants. 
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In choosing the design, the researcher observed considerations pertaining to pre-test 

and post-test true experimental studies. The researcher maintained complete control 

of extraneous variables to ensure achievement of objective results from pre-test and 

post-test true experimental studies. According to Salazar et al. (2015:118), 

extraneous variables comprise anything in an experiment other than the independent 

and dependent variables that present challenges and introduce errors. For this study, 

nine extraneous variables were identified for the two-hour study intervention 

onboarding sessions and seven extraneous variables were identified for the data 

collection and instrument sections (full details are described in Section 3.6). 

In designing pre-test and post-test true experiments to achieve the empirical 

objectives of this study, the researcher developed a customised research procedure 

to maintain focus in implementing the actual intervention for data collection and 

analysis (Weiderpass 2010:26). The customised research procedure for this study 

included the building of the TFF VES, preparation of the PFF manual and onboarding 

of participants which led to the 25 working day intervention.  

3.4 RESEARCH PROCEDURE 

This research procedure is laid out in detail in the following steps: 

3.4.1 Step 1: Captured expert logic 

According to Lucas and Van der Gaag (2014:6), the building of VES requires the 

capturing of human expert logic as an input. Therefore, the first step for the researcher 

in consultation with the participating consulting company, was to identify five human 

experts with 5 – 10 years’ experience from whom human expert logic could be 

captured following technology consulting fault diagnostics. The researcher, however, 

was not involved in the capturing of the human expert logic. Instead, the support of 

the participating consulting company was obtained when an iterative process was 

followed to determine the most accurate human expert logic (Jurgens 2017:14). The 

five experts, accompanied by a knowledge engineer, spent three working days to list, 

discuss and compile an accurate human expert logic database. 
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3.4.2 Step 2: Design of the TFF VES and preparing the PFF manual 

The TFF VES 

Based on captured and scaled human expert logic, the knowledge engineer of the 

participating technology consulting company’s contact centre built the TFF VES over 

a two-week period. Again, the researcher was not involved in building the TFF VES 

to safeguard the accuracy of the content obtained through a human expert iterative 

process.  

The process included regular interactions, testing and quality reviews by the same 

five experts. Following its development, the TFF VES was loaded on each 

experimental group participants’ desktop. When receiving a technology-related call in 

the technology consulting contact centre, the non-expert consultants would open the 

TFF VES to guide them automatically through the conversation towards accurate 

customer solutions.  

The TFF VES was piloted at the participative technology consulting company to 

support 40 non-experts in making accurate decisions (through the presentation of 

human expert logic), thus ensuring the TFF VES controlled the judgement or finding 

of the decision. Results, available in chapters 4 and 5, indicated positive 

improvements when using the TFF VES. 

The PFF manual 

The PFF manual used to resolve customer queries was prepared and given to the 

control group. The PFF manual was provided in hard copy to each technology 

consultant and in electronic format on each technology consultants’ computer hard 

drive. In order to offer the customer a suitable answer, either by using the PFF manual 

in hard copy or electronic copy format, the control group non-expert technology 

consultants were advised to read through a list of possible technology problems, then 

find the problem and offer the customer a standard answer based on the 

reading/process in the manual. These actions pertain to the use of own judgement, 

which increases the risk of error while the non-expert processes the many intervening 

decision variables using a conceptual document − the PFF manual (Jurgens 2017:4).  
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3.4.3 Step 3: Participants' onboarding sessions  

Taking into consideration that the technology consultants operated from a technology 

contact centre environment and needed to handle high volume calls, only two hours 

out of office time were allocated to participants’ onboarding sessions (Jurgens 

2017:4). In this regard, a plan was constructed to allow for a two-hour TFF VES and 

PFF manual study intervention onboarding (training) session. To minimise the impact 

on time out of office, the researcher allocated participants to four sessions of 10 

participants each, over a two day working period before the study experiment 

commenced. Table 3.1 provides the schedule for study intervention onboarding 

sessions. 

Table 3.1: Study intervention onboarding sessions 

Session 

number 

Location Group Day of session Number of 

participants 

1 Eastern 

Cape 

Experimental 

(TFF VES) 

Thursday, 2 November 

2017, 08:00 – 10:00am 

10 

2 Eastern 

Cape 

Control (PFF 

manual) 

Thursday, 2 November 

2017, 10:00 – 12:00pm 

10 

3 Gauteng Experimental 

(TFF VES) 

Friday, 3 November 

2017, 08:00 – 10:00am 

10 

4 Gauteng Control (PFF 

manual) 

Friday, 3 November 

2017, 10:00 – 12:00pm 

10 

The participating technology consulting company agreed that morning sessions 

would work effectively because participants would still be “fresh and energetic” and 

energy levels would drop after lunch, especially in contact centre environments 

(Daniel 2018:1). As per the participating technology consulting company 

requirements to minimise disruption for daily business, a two hour session per group 

was approved to onboard participants’, using the following agenda (Jurgens 2017:4): 

 A 45-minute theory/introduction session was scheduled to explain the 

purpose of the study, the expectation of the particular group (i.e. 
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experimental/control), the group purpose and duration of the actual 25 working 

day requirement 

 A 45-minute demonstration was performed by the researcher, in the presence 

of the participating technology consulting line manager, on the use of the 

relevant solution or treatment (either TFF VES for both experimental groups or 

PFF manual for both control groups) 

 A 30-minute ‘try-out myself’ phase was allowed for each participant (either in 

the experimental group or the control group) to practice in order to build 

confidence in the use of either the TFF VES (for the experimental group 

participants) or the PFF manual (for the control group participants) 

3.4.4 Step 4: The actual study intervention of 25 working days  

On the first day after concluding the four (4) intervention onboarding sessions (Table 

3.1), the TFF VES and PFF manual was handed to each participant. The participative 

technology consulting company’s technical specialist ensured that each experimental 

group participant had access to their password-protected TFF VES. In turn, the 

participative technology consulting company’s formal training specialist ensured that 

each control group participant had access to the re-issued PFF manual. Both groups 

of 40 participants were combined and started using their TFF VES and PFF manual 

real-time from Monday, 6 November 2017 to 8 December 2017 (i.e. 25 working day 

intervention). 

3.5 RESEARCH APPROACH 

For this study, a quantitative research approach was appropriate to test the 

hypothesis that VES enhance decision making accuracy amongst non-expert 

technology consultants. Yilmaz (2013:311) defines quantitative research as an 

approach that “tests a theory consisting of variables measured numerically and 

analysed statistically to determine if such theory explains or predicts phenomena of 

interest”. According to Williams (2007:66), experimentation aligns with quantitative 
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studies aimed at building upon existing theories. This study aimed at building upon 

the theories of human interaction, AI and error (Russell & Moskowitz 2016:33-39). 

When adopting a quantitative research approach, the investigation itself is 

independent of the person conducting the research to achieve objective and concrete 

results (Yilmaz 2013:312). Therefore, researchers assume the role of an observer in 

quantitative studies and attempt to detect general rules about the associations and 

uniformities of the variables in their studies (Long 2014:428). Yilmaz (2013:312) 

states that, because social phenomena have an objective reality, which is self-

governing of the participants being tested, their investigation requires that the 

researcher remains independent of the study. 

In a quantitative study, the results are measured factually to reflect objective reality 

(Long 2014:428) and should be reported in the third-person prose using numbers 

(Yilmaz 2013:315). Using this approach, the researcher quantitatively described the 

results of the pre-test and post-test phases of the experiment and made predictions 

regarding the assumed relationship between VES (the TFF VES) and decision 

accuracy, which other companies and industries could use as meaningful insights in 

future. Consistent with the approach to stay objective and independent, this study 

adopted quantitative research methods that will be described in the following section. 

3.6 RESEARCH METHODS  

This study used a quantitative method which requires the researcher to use a pre-

constructed standardised instrument to collect data from randomly selected 

representative samples in order to generalise their findings to the target population 

(Yilmaz 2013:311). A pre-constructed standardised instrument used for data 

collection in this study was Clarify, a cloud-based performance management system 

of the participating technology consulting company. A quantitative research method 

was also used in this study to measure the responses of participants to a limited set 

of questions, thereby facilitating comparison and statistical aggregation of the data 

(Yilmaz 2013:311). A quantitative method enabled the prediction of cause-effect 

relationships through deductive reasoning (Yilmaz 2013: 311). In this study, the 

cause-effect relationship between TFF VES (independent variable) and decision 
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accuracy of non-expert consultants (dependent variable) could best be predicted 

using quantitative methods associated with the pre-test, post-test true experimental 

design. 

Consistent with these features of quantitative research, the researcher applied the 

following research methods to achieve the empirical objectives of the study: 

3.6.1 Target population 

Levine, Krehbiel and Berenson (2013:33) describe the target population as the overall 

context representing a collection of people that the researcher is interested in 

researching and analysing. The target population is the entire population, or group for 

a given study. For this study, the target population was defined as technology 

consultants within a technology consulting contact centre, based in Eastern Cape and 

Gauteng provinces, from where non-experts were selected to participate in the true 

experiment.  

3.6.2 Sampling method and size 

The study used a random sampling method to select 40 available participants from 

the Eastern Cape and Gauteng province and to randomly assign them, 20 each, to 

experimental and control groups respectively. Mertens (2015:125) highlights that a 

randomised group of participants from the target population enhances the efficacy of 

a true experiment and provides each participant an equal opportunity to participate.  

In relation to pre-test post-test true experimental studies, selecting participants and 

assigning them to either a control or experimental group follows a process of 

randomisation to grant them an equal selection opportunity (Mertens 2015:125). 

According to Cox (2009:429), one of the main explanations for randomisation in 

experimental designs is to provide a secure basis for an exact test of significance. 

Exact, in this context, means there is no estimate involved in finding the spreading of 

the test statistic. To select the sample for this study, the following two types of 

randomisation were selected: 
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 Automatic system randomisation: whereby the human resources database 

was used to system-generate a list of 385 technology consultants from 

departments of a participating technology consulting contact centre (McEntegart 

2003:2). This system-generated list comprised experts and non-experts across 

six provinces in South Africa (Eastern Cape, Western Cape, Gauteng, 

Mpumalanga, Free State and Kwazulu-Natal).  

 Stratified randomisation: whereby a list of non-experts was system-generated 

for the study from the total number of 385 technology consultants, using criteria 

such as consultants with less or equal to 24 months experience. For these 

purposes, the researcher used the date of appointment field on the human 

resources management (HR) system. Stratified randomisation of participants 

produced a list of 107 non-expert technology consultants (Mann & Djulbegovic 

2003:2). 

From the list of 107 non-expert technology consultants, only non-experts from the 

Eastern Cape and Gauteng province were randomly selected for participation in the 

study. These two sites had the largest concentration of non-experts and the 

participating technology consulting company classified them as training sites. In 

addition, provision was made for the current leave and training schedule of these 107 

non-expert technology consultants to ensure operational continuity of the company 

and optimal participation in the study. 

To select a list of 40 participants, a random system-generated sampling method was 

followed per site; 20 participants from the Eastern Cape site and 20 participants from 

the Gauteng site. The 40 participants were randomly assigned to two groups of 20 

each by drawing names from a container (Figure 3.1). According to Stone, Scibilia, 

Pammer, Steele and Keller (2011:1), drawing names randomly from a container is a 

popular method that gives each participant an equal opportunity to be assigned to 

either the control or experimental group. All 40 names were recorded on an A8 size 

paper (52 x 74mm) after which each name was added to a box, either the 

experimental group box or the control group box. 
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Figure 3.1: Randomly assigned: Final group of 40 study participants 

3.6.3 Data collection method and measuring instrument 

Data for this study were collected based on pre-test and post-test sessions with 

participants (experimental and group). The data collected represented results on the 

four key decision accuracy measures, namely individual performance, average call 

handling time, first call resolution and overall customer service. According to Dimitrov 

and Rumrill (2003:159), the use of pre-test and post-test designs in behavioural 

research are both popular methods in behavioural research when groups are being 

compared. 

Pre-test data were collected over a period of 25 working days and extracted from the 

cloud-based Clarify performance system, which is a performance reporting tool used 

by the participating technology contact centre. Clarify was used to consistently 

measure all inbound calls received from customers in the technology consulting 

contact centre. The instrument is capable of extracting data per participant on 

performance measures of individual performance, average call handling time, first call 

resolution rating and customer service rating (Jurgens 2017:4). To extract the 

relevant data required, the detail of the participants should be loaded on the Clarify 

system. Each consultant was thus linked during his or her appointment to the 

technology consulting contact centre.  
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The researcher collected pre-test data per participant on the first day of the study 

intervention from the participative company headquarters (Jurgens 2017:4). Table 3.2 

reflects the duration and time for the collection of pre-test data: 

Table 3.2: Pre-test data collection process 

Pre-test Data collection date 

and time for Eastern 

Cape 

Data collection date and time 

for Gauteng 

Experimental 

group 

Monday, 6 November 

2017 

09:00am – 10:00am 

Monday, 6 November 2017 

09:00am – 10:00am 

Control group Monday, 6 November 

2017 

09:00am – 10:00am 

Monday, 6 November 2017 

09:00am – 10:00am 

During the study experiment, which lasted for 25 working days, the TFF VES was 

administered only to an experimental group. The TFF VES is a technology-based 

VES, designed for a technology-consulting environment to guide non-experts though 

decision making protocol (Jurgens 2017:8). A paper-based technology faultfinder 

(PFF manual) was administered only to the control group. PFF is a manual, which 

lists all the possible technology faults a customer could experience, accompanied by 

possible theoretical solutions. It is thus not a VES. Post-test data for both groups were 

collected over a period of 25 working days at the headquarters, using the Clarify 

performance system. 

Table 3.3: Post-test data collection process 

Post-test Data collection date 

and time for Eastern 

Cape 

Data collection date and time 

for Gauteng 

Experimental 

group 

Monday, 11 December 

2017, 09:00am – 10:00am 

Monday, 11 December 2017 

09:00am – 10:00am 

Control group Monday, 11 December 

2017, 09:00am – 10:00am 

Monday, 11 December 2017 

09:00am – 10:00am 
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According to Holland (2003:103) and Marr and Neely (n.d:6), there are many 

measures within a contact centre environment to choose from in order to assess the 

decision accuracy of consultants. Pre-test and post-test data were collected using 

only four measures, namely decision accuracy of individual performance, average 

call handling time, first call resolution and customer service (Jurgens 2017:4). These 

measures align with measurements which are considered important in managing the 

performance of contact centres (Du Preez 2008:23). Each measurement, its norm 

and short description, as determined in consultation with the participative technology 

consulting contact centre, are explained below. 

Decision accuracy measure 1 – Individual performance rating 

This measure refers to the average performance rating of a technology consulting 

contact centre agent. According to ICMI Editors (2011:1), individual performance 

relates to adherence to schedule in order to achieve contact centre objectives, 

measured through time spent interacting with customers, as well as time spent in 

after-call work, making necessary outbound calls and waiting for calls to arrive.  

“Forced rating” was used as performance rating technique. This technique makes an 

overall ruling about the performance of a worker, from very good to very poor (Paile 

2012:15). 

A three-point Likert scale was used to determine the norm for good performance, 

where a rating of one was allocated to record a poor performance, a rating of two was 

allocated to record good performance and a rating of three was allocated to record 

excellent performance (Brown 2010:1; Paile 2012:15;). For this study, a performance 

rating of two (good performance) was set as the norm to define accurate decisions of 

non-expert technology consulting contact centre agents. According to ICMI Editors 

(2011:1), the norm for this ranges between 85 percent and 90 percent. The norm 

determined for individual performance in this study was thus developmental as it was 

lower (2 – good performance on a three-point scale, or 67%) than 85 percent as 

suggested by ICMI Editors (2011:1). 
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Decision accuracy measure 2 – Average call handling time 

Average call handling time is defined as a percentage of answered calls in given 

seconds, which could be measured as 80 percent of calls answered in 20 seconds 

(ICMI Editors 2011:1). According to Srivastav (2016:1), average call handling time 

measures how organised a contact centre agent is. In this study the target was to 

reduce the current time by 10 seconds, which is also aspirational compared to the 20 

seconds average as defined by ICMI Editors (2011:1). A reduction of 10 seconds per 

group (experimental group and control group) during the 25 working day 

experiment/study intervention was thus set as the norm for decision accuracy 

amongst non-expert technology consultants.  

Decision accuracy measure 3 – First call resolution rate 

This measure refers to the ability of the technology consulting contact centre agent 

to deal with the customer query without having to ask for assistance from a human 

expert. ICMI Editors (2011:1) indicate that first call resolution (FCR) has a bigger 

impact on customers as a measure of service quality. A norm of 75 percent was 

adopted as the minimum first call resolution percentage for a technology consulting 

contact centre agent within this technology consulting company. This norm would 

provide evidence that VES support non-expert technology consulting contact centre 

agents to make accurate decisions, first time, without the need to transfer the 

customer query to a human expert (Stanley 2017:2). The performance norm of 75 

percent was developmental compared to FCR averages of between 86 percent in 

world class contact centres and 67 percent in the other centres (ICMI Editors 2011:1). 

Decision accuracy measure 4 – Customer service rating 

This measure refers to the overall customer satisfaction level, which is determined by 

an automated question at the end of the conversation. The norm of 80 percent was 

used as the minimum customer service percentage for non-expert technology 

consulting contact centre agents to determine if VES supported them in making 

accurate decisions. These answers were recorded following an automated system 
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prompt to rate the customer service on a rating scale of one to 10 (one being poor 

and 10 being excellent).  

The customer provides the answer verbally by means of a number (any number 

between one and 10), whereafter the system records the number automatically and 

assigns a percentage. For example, if the customer says eight, the system 

automatically records an 80 percent entry. This percentage norm is in line with the 

ICMI Editors’ (2011:1) recommendation of a Likert scale of one to five as a measuring 

statistic for customer service. In this study, a percentage norm of 80 percent 

translates into a Likert scale score of 4 (4/5X100). 

The choice of conducting a true experiment as a data collection platform in a 

technology contact centre allowed the researcher to obtain real-time, valid, accurate 

and verifiable data pertaining to the influence of a VES (TFF VES) on decision 

accuracy of non-expert technology consultants (Salazar et al. 2015:118). 

3.6.4 Data analysis method 

For this study, Microsoft Excel (MS Excel) was used as a data preparation tool. Davisi 

et al. (2017:1740) argue that MS Excel is a statistical software tool that is useful to 

streamline data for capturing and processing purposes, including its capability to 

present such processed data effectively in spreadsheets to produce analysed results.  

MS Excel is a good preparation tool because of its ability to analyse large amounts of 

data. According to Cook (2016:1), MS Excel offers powerful data cleaning and sorting 

capabilities that allow a person to effectively narrow down the criteria that will assist 

with data preparation. Not only does MS Excel have the functionality needed to 

prepare data, it is also a popular tool. According to Nofs (2017:1), more than 30 million 

registered users are using MS Excel, which enables them to share information with 

others. 

Although MS Excel can hold data, Proctor (2006:433) states that it would require a 

human to interpret such data for conclusion and recommendations. When MS Excel 

data are used as input into SPSS for scientific analysis, Proctor (2006:433) argues 

that SPSS holds the ability to store the data from MS Excel and draw automatic, 
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scientific results from the data at the same time. In other words, when used in 

conjunction, the researcher has stored MS Excel data that can be shared easily 

because of its popularity and ease of access as well as the scientific interpreted 

analysis of the data entered. For this study, the streamlined data processed in MS 

Excel was then uploaded onto the Statistical Package for Social Science (SPSS), 

version 23 for scientific analysis purposes. 

Analysis of variance (ANOVA) was then applied on the data to statistically compare 

the differences between the final results of the control and experimental group. 

According to Burke (n.d:2), ANOVA can test the significance between variables, as in 

the case of the study being VES (as independent variable) and decision accuracy (as 

dependent variable. 

ANOVA is a collection of statistical models and associated procedures to analyse the 

differences amongst group means to systematically examine inconsistencies within 

and amongst the compared groups (Levine et al. 2013:30). In this study, the 

compared groups were the experimental group who used the TFF VES and the 

control group who used the PFF manual. To test the significance of results from both 

experimental and control groups, a two-tailed significance test was used. According 

to Filho, Paranhos, Rocha, Batista, Da Silva, Santos and Marino (2013:34), a two-

tailed significance test is a means to test and evaluate the statistical difference 

between the hypothesis and the study results, also referred to as the statistically 

significant p value (Molina 2015:1). 

3.7 VALIDITY AND RELIABILITY 

3.7.1 Validity 

When selecting a pre-test and post-test experimental design, the validity of the study 

must be clearly considered, applied and monitored throughout the study (Heale & 

Twycross 2015:66-67). According to Heale and Twycross (2015:66), validity is the 

extent to which a concept is accurate; in other words, did the data collection 

instrument measure what it intended to measure. The validity for this study was 

considered in the context of drawing valuable conclusions, free of any inaccuracies 
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(Creswell 2014:206). Three types of validity were identified, namely internal validity, 

external validity and criterion-related validity. 

Internal validity is the degree to which the experimental treatment makes a difference 

within the specific experimental settings (Torre and Picho 2016:21). External validity 

is the degree to which the treatment effect can be generalised across populations, 

settings, treatment variables and measurement instruments (Torre and Picho 

2016:21). Criterion-related validity is the degree of correspondence between a test 

measure and one or more external criteria, usually measured by their correlation 

(Drost 2011:120). The application and monitoring of all three types is described in 

detail below.  

3.7.1.1 Internal validity 

To control internal validity for this study, the participating technology consulting 

company appointed a new team leader, who looked after the experimental and control 

group for the 25-day working period. The team leader who was responsible for the 

management of the 40 participants had no previous relationship with the participants. 

Furthermore, their performance management cycle for promotions is only in March 

every year.  

For this study, the researcher identified and controlled three threats to internal validity 

to achieve the validity of results namely the diffusion, testing and instrumentation of 

the treatment. Diffusion of treatment refers to how participants in the control and 

experimental group communicated with each other during the experimentation period. 

Testing relates to the degree to which participants become familiar with the outcome 

of the measure of the test when tested at another time. Instrumentation refers to the 

changes that occur between a pre-test and post-test that can affect the scores on the 

outcome. According to Creswell (2014:223), these threats emanate from the 

following: intergroup-member communication, participants’ familiarity with the 

measurement and the degree of change as a result of the study intervention. These 

threats were controlled as follows: 
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 Diffusion of treatment: The researcher ensured that the experimental and 

control groups were seated separately even though the contact centre is an open-

plan office architecture. Both teams were also encouraged to use their team 

leaders to voice issues pertaining to challenges and thereby preventing 

conversations amongst other study participants. Those issues were then 

escalated to either the technical support person (if technically related) or to the 

participative technology consulting team who discussed the issues during a daily 

morning Skype call throughout the study intervention/experiment. 

 Testing: The design of this study allowed each participant to resolve technology-

related challenges experienced by customers. Therefore, the variety of possible 

technology-related challenges allowed the participants to apply the TFF VES or 

PFF manual in an interchangeable way. Therefore, the participants could not 

become familiar with the test because it kept on changing, per handled call, 

because the use of both treatments was dependent on customer-specific 

challenges. 

 Instrumentation: For this study, a 25-day working period was deemed sufficient 

to prevent a possible change variance between the time of collecting pre-test and 

post-test results. Both instruments (pre-test and post-test) were inclusive of the 

four measures which includes individual performance, average call handling time, 

first call resolution and customer service. The same instruments (pre-test and 

post-test) were used across both groups (control and experimental) in a real-time 

environment where the contact centre agent used VES to guide the conversation 

of the customer in arrving at an accurate decision. 

3.7.1.2 External validity 

For this study, two threats to external validity were identified, namely interaction of 

setting and treatment as well as interaction of history and treatment. According to 

Creswell (2014:223), interaction of setting and treatment refers to the characteristics 

of the setting of participants during the experiment, which prevents the researcher 

from generalising the findings to individuals in other settings. To control this threat to 

external validity, the researcher arranged for all participants to sit together and for 

their team leader to monitor their active participation for the full duration of the study 
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experiment (eight hours per day). Interaction of history and treatment relates to the 

study intervention being time-bound, making it difficult for the researcher to generalise 

the results to future situations (Creswell 2014:223). For this study, only a 25-day 

working period was allowed. 

3.7.1.3 Criterion-related validity 

The validity for this study was considered in the context of drawing valuable 

conclusions, free of any inaccuracies (Creswell 2014:206). Each participants’ post-

test data was compared against the four (4) study decision accuracy measures, 

namely performance rating, average call handling time, first call resolution and 

customer service. Each name on the post-test was reconciled with the participant list 

to ensure that there was a one-to-one relationship between the actual study 

intervention over the 25-day working period and the initial list of participants from the 

randomisation exercise. 

3.7.2 Reliability 

According to Tang et al. (2014:206) and Heale and Twycross (2015:66), reliability 

refers to the degree to which the data collection instrument consistently and 

dependably measures the same result when used over a period. The degree of 

consistency provoked the use of standardisation for this study. Leendertz, Blignaut, 

Ellis and Nieuwoudt (2015:297) found the value in standardisation when they were 

faced with the need to manage the increasing overflow of information, processes and 

procedures within the information and communication technology (ICT) sector. The 

importance of standardisation enabled the formalisation of workflow, which can 

support the underpinning of concepts and skills that teachers need within technology. 

Standardisation for this study was achieved by following these six steps (Jurgens 

2017:6): 

 Capturing of human expert logic in building the TFF VES 

 Testing the decision accuracy of the TFF VES 
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 Inviting and onboarding the participants to the study (i.e. scheduling study 

intervention onboarding sessions) 

 Collecting pre-test data across both groups on four study decision accuracy 

measures, namely individual performance rating, average call handling time, first 

call resolution and customer service rating 

 Going live when the 25-day study intervention/experiment commenced 

 Collecting post-test data across both groups on four study decision accuracy 

measures, namely individual performance rating, average call handling time, first 

call resolution and customer service rating. 

Aligned with the study philosophy and design, a test-retest reliability method was 

adopted to determine the time-based stability (Drost 2011:120) of the TFF VES 

intervention from one measurement session to another. The method is used to 

administer the test to a group of respondents (pre) and then the same test to the 

same respondent’s later (post). The correlation between scores on the identical tests 

given at different times operationally defines its test-retest reliability. This coincides 

with Drost (2011:120) who maintains that test-retest reliability is determined by 

administering the intervention to a group of respondents and then administering the 

same intervention to the same respondents later.  

Despite its appeal, the test-retest reliability technique has several limitations 

(Rosenthal & Rosnow 2008:91). For instance, when the interval between the first and 

second test is too short, respondents might benefit from memory between the 

administrations (pre and post) of interventions. In addition, when the interval between 

the two tests is too long, maturation could occur. During the time of the intervention, 

participants could change their opinions, feelings or attitudes about the behaviour 

under study. In order to control this in the study, a 25-day working period was allowed 

to elapse between treatments. During this period where the TFF VES and PFF 

manual were used, participants were managed as follows: 
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 Working hours, lunch breaks and tea breaks were the same for each participant, 

regardless of which group they belonged to, and were managed as follows: 

o 08:00am log on to Clarify system 

o Tea break was for 15 minutes between 09:30am – 10:30am in teams of five 

participants 

o Lunch was for 45 minutes between 11:30am – 14:00pm in teams of five 

participants 

o Afternoon tea break was for 15 minutes between 15:30pm – 16:30pm in teams 

of five participants 

 Interruptions and disruptions were kept to the minimum. Each group had a team 

leader who monitored the following: 

o Interruption during the day was kept to the minimum 

o No cell phones were allowed during working hours due to the nature of the 

work and its measurements within a contact centre environment; only allowed 

during breaks 

o No meetings, unless during breaks or before/after working hours 

o Access to mail and social platforms were only allowed during breaks or 

before/after working hours 

 For the experimental group: Each workstation had a desktop, which was tested 

for Internet access in order to use the TFF VES. 

 For the control group: Each workstation was issued with a newly printed hard copy 

of the PFF manual and access to the electronic link that was loaded on the 

company share point folder structure. 

 Data security: To ensure data were not contaminated, each participant had a 

unique user name and password that had to be used during the study intervention 
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by both the experimental and control group. The password-enabled access 

ensured that the data per participant were kept safe which supports the ethical 

use of such cloud-based systems (Ivey 2013:1). 

 Each computer was inspected by the technical team to ensure that its speed and 

specifications was similar (i.e. response time), including the access to the TFF 

VES and PFF manual treatments for the experiment (TFF VES on experimental 

group participant computers and PFF manual on control group participant 

computers). 

 The 25-day study intervention: Each group, per location/site was grouped together 

in terms of seating arrangements. Each workspace had equal access to facilities 

such as bathrooms, kitchen, water and telephone booths. Cell phones were not 

allowed during 8am and 5pm in the technology contact centres except in cases of 

emergency. 

 A technical team study leader was appointed to support all participants with any 

computer-related complaints. This additional task was added to the performance 

assessment of the technical team leader for year-end 2017. As a result, this IT 

support person was seated close to the group throughout the 25-working day 

study intervention. 

In addition and to further support the reliability of the study, the researcher 

standardised the two-hour onboarding sessions, data collection instrument and data 

collection method as follows: 

The two-hour onboarding sessions  

 These sessions were communicated to all participants the day after the final 

random assignment to two groups (experimental and control) 

 The facilitator replicated the presentation, tools and equipment (such as overhead 

projector, flipchart and whiteboard) at each of the four TFF VES/PFF manual study 

onboarding sessions 
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 Each participant received a small notebook and black pen for taking notes 

 Each venue had air-conditioning which was set at 23°C (cool as it was during a 

summer month) 

 At the beginning of each of the four TFF VES/PFF manual study onboarding 

sessions, special learner needs were identified (such as hearing and sight 

impairments) and adjustments were made accordingly 

 At the beginning of each of the four TFF VES/PFF manual study onboarding 

sessions, the health and safety procedures were communicated whereafter each 

attendee signed an attendance register (safety requirement) 

 Coffee, tea and muffins were served to each group upon arrival (8am for the two 

experimental groups and 10am for the two control groups) 

 The researcher, as primary facilitator, used a stopwatch to ensure adherence to 

timelines 

 Noise and session interruption was minimised by ensuring the venue equipment 

was ready before the session started 

Data collection method and instrument (Taylor 2017:1) 

 The report from the Clarify system was exported to MS Excel. Both the pre-test 

and post-test report comprised of the same template and layout. 

 Both the pre-test and post-test duration ran for 25 working days. The start date of 

each test was a Monday and the end date of each test was a Friday. 

 Both pre-test and post-test data collection were allocated a full two hours. 

 Pre-test data for both groups and both locations were collected at the 

headquarters facility 
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 Post-test data for both groups and both locations were collected the Monday after 

the study experiment was concluded (25 working days) at the participative 

technology consulting company headquarters in Pretoria 

 Each participant was measured on four study measurements, namely individual 

performance, average call handling time, first call resolution and customer service 

 

In order to control data accuracy on Clarify, the researcher performed a reconciliation 

between each user identity and the Clarify system with the support of the system 

administrator of the participating technology consulting company. Each morning 

during the 25-working day experiment, each participant (experimental and control 

group) logged onto the Clarify system with their unique user name and password. 

The real-time data recorded was 100 percent secure as the system generated data 

per call handled automatically. 

3.8 ETHICAL CONSIDERATIONS 

Ethical considerations refer to the principles and guidelines that assist the researcher 

to adopt a responsible conduct (Ritchie et al. 2014:81). The following ethical issues 

were relevant to this study: 

 Participating technology consulting company request: The participating 

technology consulting company sponsored this study and agreed that the 

researcher could conduct a true experiment in their environment 

 Human experts’ participation agreement and consent: The human experts 

who supported the design of the TFF VES all agreed and gave consent to 

participate and confirmed a 100 percent accurate TFF VES, which was used 

during the 25-working day study experiment 

 Number of participants and random assignment consent: The participating 

technology consulting company gave consent for 40 contact centre agents to 

participate in the study, including the approach to randomly assign participants 

to an experimental and control group, across two location sites (Eastern Cape 

and Gauteng province). The study objectives were also communicated to all 40 

participants 



Amelia van den Berg 

Student #: 209129506 

 

 66 

 

 Study intervention onboarding session and participant consent: During 

the four study intervention onboarding sessions, participants were offered a 

standard agenda which included the study purpose, approach and 

requirements. All participants signed a consent form, which declared their 

voluntary participation including adherence to ethical working requirements 

 Data collection instrument: The Clarify system was used to collect the data 

for this study by means of a pre-test and post-test. Each participant’s identity 

and data was protected in the Clarify system by means of user name and 

password log-in. Confidentiality of participants was ensured at all time. No 

names and contact numbers were distributed before, during or after the study 

 Daily check-in during intervention: During the 25-working day true 

experiment intervention, the participants from both groups (experimental and 

control group) were monitored daily to report on active participation, attendance 

and working hours. A daily morning Skype call between 08h00 – 08h30am was 

scheduled with the study technician and participating technology consulting 

representative 

 Health and safety of every participant: Injury to participants was avoided by 

ensuring each participant adhered to the health and safety requirements as 

stated in their internal human resources policy 

3.9 SUMMARY 

This chapter explained the research philosophy, elements of the research design, 

details of the approach and motivated the methods used to achieve the empirical 

objectives of the study in a logical, deterministic and objective manner.  

The chapter elucidated on the design of the VES (TFF VES) used, in which the 

researcher was excluded to maintain the integrity and objectivity of the human expert 

database being developed. A sequential approach to data collection was explained, 

namely pre-test and post-test sessions, using the Clarify cloud-based performance 

system on the four measures of decision accuracy, namely individual performance, 

average call handling time, first call resolution and customer service (Jurgens 

2017:4). The collected data were prepared on MS Excel for scientific processing in 
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SPSS (Davisi et al. 2017:1740). A quantitative analysis of the data was performed 

using ANOVA to determine the differences in the results of the experimental and 

control groups on the four measures. The chapter also explained the processes and 

data management to ensure the validity and reliability of the study findings, as well 

as described the ethical considerations pertaining to the study and its participants.  

The results from this pre-test, post-test true experimental study are presented in the 

next chapter. 
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4.7 INTERPRETATION OF RESULTS BY MEASURE 

For this study, the two-tailed significance score per measure was used to determine 

the statistical significance of the results. According to Lee, In and Lee (2015:221), on 

a 95% confidence level a score is statistically significant when it is below .05 and non- 

significant when it is above .05. 

In addition, the statistical mean, standard deviation and standard error of mean was 

used to interpret the results. According to Sykes, Gani and Vally (2016:277), the 

statistical mean is the most common measure of central tendency and refers to the 

average value of a group of numbers. For this study, the statistical mean was 

calculated for each measure by adding all the data points per participant and dividing 

these by the total number of data points. 

Sykes, Gani and Vally (2016:277) indicate that standard deviation and standard error 

of mean measures the extent to which the scores deviate or differ from the group’s 

statistical mean. A low standard deviation would indicate that the data points were 

grouped closer to the group’s statistical mean, while a high standard deviation would 

indicate that the data points are wider spread in relation to the group’s statistical mean 

(Lee, In and Lee 2015:222). In the context of standard error of the mean, a small 

standard error of the mean is an indication that there is little spread of data points 

around the group’s statistical mean. 

According to Sykes, Gani and Vally (2016:276), there is no specific low or high end 

to standard deviation in the context of study results. Instead, study results are 

descriptive within the context of its sample size. When the sample size increase, the 

standard deviation decrease (becomes lower). The lower the standard deviation, the 

more reliable the study results become because a low standard deviation would 

indicate that amongst a large group of study participants, the data points (results) are 

grouped closer to the group’s statistical mean. When the sample size decrease, the 

standard deviation increase (becomes higher) which indicates less reliable study 

results (Columb & & Atkinson 2015:1). 
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4.2 BIOGRAPHICAL INFORMATION 

4.2.1 Experimental group participants 

Figure 4.1 reflects the biographical information of participants in the experimental 

group per location. The Figure shows no representation of Indian and White 

population groupings in the experimental groups at both the study locations, i.e. 

Eastern Cape and Gauteng province. The reason for this race category non-

representation of the Indian and White population groups can be ascribed to the 

method of randomisation that was based on availability and experience criteria (being 

non-expert technology consultants with equal to or less than 24 months’ experience).  

 

Figure 4.1: Experimental group participants by race and gender per location 

Figure 4.2 reflects biographical information of participants in the experimental group 

by age and experience per location. Most participants (n=8) were older than 25 years 

and located in the Eastern Cape followed by seven in the Gauteng Province. 

Participants from the Eastern Cape location had less than 10 months’ experience in 

technology consulting compared to their counterparts in Gauteng with more than 20 

months’ experience.  
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Figure 4.2: Experimental group participants by age and experience per location 

Figure 4.3 reflects biographical information of participants in the experimental group 

by age and qualification per location. From the Eastern Cape experimental group, 

most participants (n=4) were older than 25 years and held an IT-related certificate. 

Both the Eastern Cape and Gauteng province experimental groups included an equal 

number of participants older than 25 years who possessed advanced IT-related 

qualifications (i.e. diplomas). Across both age categories (less than 25 years and 

more than 25 years), participants in the experimental group had graduate 

qualifications in IT (n=2) in the Eastern Cape location, making them the most qualified 

participants.  

Age

Months’ experience

1

8

11

2

7

0

1

2

3

4

5

6

7

8

9

Less than 25 More than 25 More than 25 Less than 25 More than 25

Less than 10 More than 10, less
than 19

More than 20

Port Elizabeth

Sunninghill

 Gauteng 

 Eastern Cape 



Amelia van den Berg 

Student #: 209129506 

 

 71 

 

 

Figure 4.3 Experimental group participants by age and qualification per 

location 

Figure 4.4 depicts biographical information of participants in the experimental group 

by experience and qualification levels per location. The Gauteng experimental group 

included the highest number (n=4) of participants with more than 20 months’ 

experience who were in possession of IT-related certificate qualifications, followed by 

Eastern Cape participants (n=3). However, the Eastern Cape participants had fewer 

months experience in technology consulting than their Gauteng counterparts.  

This is consistent with the approach adopted by the Gauteng location, as the 

headquarters of the participating technology consulting company, to provide sufficient 

support for head office personnel to achieve relevant qualifications. From this 

perspective, the participants with less than 10 months’ experience could have been 

appointed to the Eastern Cape location based on their qualifications. 
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Figure 4.4: Experimental group participants by qualification and experience per 

location 

4.2.2 Control group participants 

Figure 4.5 reflects biographical information of participants in the control group by race 

and gender per location. The Figure shows a lack of representation of Indian and 

Coloured population groupings and White females in both study locations of the 

Eastern Cape and Gauteng province.  

 

3

2 2 2

11

4

1

2 2

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

Certificate Degree Diploma Higher
Certificate

Course Certificate Course Diploma Matric

Less than 10 More than
10, less
than 19

More than 20

Port Elizabeth

Sunninghill

Qualification

Months’ experience

 Gauteng 

 Eastern Cape 



Amelia van den Berg 

Student #: 209129506 

 

 73 

 

 

Figure 4.5: Control group participants by race and gender per location 

Figure 4.5 also reflects a higher number (n=7) of female participants in the Eastern 

Cape location than (n=5) in the Gauteng location. The over-representation of female 

participants (n=7) in the Eastern Cape compared to (n=5) Gauteng seems 

inconsistent with the female EAP statistics reflected in Table 4.1, (i.e.) 6.3 percent in 

the Gauteng location compared to 2.4 percent in the Eastern Cape location (Statistics 

South Africa, 2016). 

Figure 4.6 reflects biographical information of participants in the control group by age 

and experience per location. Evident in Figure 4.6 is that most participants (n=5) were 

older than 25 years and were located in the Eastern Cape, followed by 3 located in 

Gauteng in the same age category. Those participants in the Eastern Cape location 

had more than 20 months’ experience in technology consulting compared to their 

counterparts in the Gauteng location who had less than 10 months experience. This 

may also be attributed to the appointment of slightly more experienced technology 

consultants for the headquarter environment (Gauteng location). 
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Figure 4.6: Control group participants by age and experience per location 

Figure 4.7 reflects biographical information of participants in the control group by age 

and qualification per location. A majority of participants (n=5) in the Eastern Cape 

control group were older than 25 years and held a matric certificate only. Both the 

Eastern Cape and Gauteng control groups included an equal number of participants 

younger than 25 years who had advanced qualifications of IT-related diplomas. Within 

the more than 25-year category, only one participant in the Gauteng location had a 

graduate qualification in IT, making this participant the highest qualified in the group. 
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Figure 4.7: Control group participants by age and qualification per location 

Figure 4.8 depicts biographical information of participants in the control group by 

experience and qualification levels per location. The highest number of participants 

(n=3) from the Eastern Cape location had less than 10 months’ experience and 

possessed a matric qualification, followed by those with IT-related certificates (n=2). 

Although, the highest number of participants (n=3) from the Gauteng location also 

had IT-related certificates, they had more than 20 months’ experience. Participants 

in the Eastern Cape who had more than 20 months’ experience were in possession 

of matric (n=2) and IT-related certificates (n=2).  
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Figure 4.8: Control group participants by qualification and experience per 

location 

4.3 PRE-TEST RESULTS 
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on the four measures of individual performance (PerfRate), average call handling time 

(AHT), customer service (NPS) and first call resolution (FCR). The Pre-test scores of 
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.016879385 (1.69 percent) were found  

 On customer service (NPS), participants had a mean score of .726576282 (72.66 

percent), a standard deviation of .112570094 (11.26 percent) and a standard 

error of mean of .025171438 (2.52 percent)  

Table 4.1: Pre-test results for experimental group participants 

Measure Group N Mean 
Std. 

deviation 

Std. error 

mean 

Pre PerfRate Experimental 20 1.75 .716 .160 

Pre AHT Experimental 20 43 735.85 132.000 29.516 

Pre FCR Experimental 20 .767229785

(76.72%) 

.075486905

(7.54%)  

.016879385

(1.69%) 

Pre NPS Experimental 20 .726576282

(72.66%) 

.112570094

(11.26%) 

.025171438

(2.52%)  

4.3.2 Control group participants 

Table 4.2 reflects the decision accuracy scores of the control group participants on 

the four measures of individual performance (PerfRate), average call handling time 

(AHT), customer service (NPS) and first call resolution (FCR). The pre-test scores of 

participants on these measures are reflected in Table 4.2 as mean scores. It should 

be noted that PFF manual had always been available, but participants did not use it 

consistently in performing their duties. Therefore, the mean scores were obtained 

before the reissuing and administration of the PFF manuals. Percentages in this 

section are converted to two decimal points by multiplying the mean score by 100: 

 For the experimental group, on individual performance (PerfRate) participants 

had a mean score of 2.15, a standard deviation of .875 and a standard error of 

mean of .196  

 Average call handling time (AHT) was measured in seconds, with participants 

having a mean score of 43 725.35 seconds, a standard deviation of 167.818 
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seconds and a standard error of mean of 37.525 seconds  

 A first call resolution (FCR) mean score of .729879110 (72.99 percent), a 

standard deviation of .090889712 (9.09 percent) and a standard error of mean of 

.020323557 (2.03 percent) were found 

 On customer service (NPS), participants had a mean score of .734464976 (73.45 

percent), a standard deviation of .108077569 (10.81 percent) and a standard 

error of mean of .024166879 (2.42 percent)  

Table 4.2: Pre-test results for control group participants 

Measure Group N Mean 
Std. 

deviation 

Std. error 

mean 

Pre PerfRate Control 20 2.15 .875 .196 

Pre AHT Control 20 43 725.35 167.818 37.525 

Pre FCR Control 20 .729879110

(72.99%) 

.090889712

(9.09%) 

.020323557

(2.03%) 

Pre NPS Control 20 .734464976

(73.45%) 

.108077569

(10.81%) 

.024166879

(2.42%) 

 

4.4 POST-TEST RESULTS 

4.4.1 Experimental group participants 

Table 4.3 reflects the decision accuracy scores of the experimental group participants 

on the four measures of individual performance (PerfRate), average call handling time 

(AHT), customer service (NPS) and first call resolution (FCR). The scores of 

participants on these measures after the administration of the TFF VES are reflected 

in Table 4.3 as mean scores. Percentages in this section are converted to two decimal 

points by multiplying the mean score by 100: 

 For the experimental group, on individual performance (PerfRate) participants 

had a mean score of 2.50, a standard deviation of .513 and a standard error of 
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mean of .115  

 Average call handling time (AHT) was measured in seconds, with participants 

having a mean score of 43 725.55 seconds, a standard deviation of 117.565 

seconds and a standard error of mean of 26.288 seconds  

 A first call resolution (FCR) mean score of .8368750000 (83.69 percent), a 

standard deviation of .0875167344 (8.75 percent) and a standard error of mean 

of .019569336 (1.96 percent) were found 

 On customer service (NPS), participants had a mean score of .8430022815 

(84.30 percent), a standard deviation of .0692421653 (6.92 percent) and a 

standard error of mean of .015483018 (1.55 percent)  

Table 4.3: Post-test results for experimental group participants 

Measure Group N Mean 
Std. 

deviation 

Std. error 

mean 

Post PerfRate Experimental 20 2.50 .513 .115 

Post AHT Experimental 20 43 725.55 117.565 26.288 

Post FCR Experimental 20 .8368750000

(83.69%) 

.0875167344

(8.75%) 

.019569336

(1.96%) 

Post NPS Experimental 20 .8430022815 

(84.30%) 

.0692421653

(6.92%) 

.015483018

(1.55%) 

4.4.2 Control group participants 

Table 4.4 reflects the decision accuracy scores of the control group participants on 

the four measures of individual performance (PerfRate), average call handling time 

(AHT), customer service (NPS) and first call resolution (FCR). The scores of 

participants on these measures after the reissue and administration of the PFF 

manual are reflected in Table 4.4 as mean scores on these measures. Percentages 

in this section are converted to two decimal points by multiplying the mean score by 

100: 
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 For the experimental group, on individual performance (PerfRate) participants 

had a mean score of 2.45, a standard deviation of .686 and a standard error of 

mean of .153  

 Average call handling time (AHT) was measured in seconds, with participants 

having a mean score of 43 715.85 seconds, a standard deviation of 141.233 

seconds and a standard error of mean of 31.581 seconds  

 A first call resolution (FCR) mean score of .743215000 (74.32 percent), a 

standard deviation of .086948128 (8.69 percent) and a standard error of mean of 

.019442192 (1.94 percent) were found 

 On customer service (NPS), participants had a mean score of .829990367 (83.00 

percent), a standard deviation of .077810536 (7.81 percent) and a standard error 

of mean of .017398964 (1.74 percent)  

Table 4.4: Post-test results for control group participants 

Measure Group N Mean 
Std. 

deviation 

Std. error 

mean 

Post PerfRate Control 20 2.45 .686 .153 

Post AHT Control 20 43 715.85 141.233 31.581 

Post FCR Control 20 .743215000

(74.32%) 

.086948128

(8.69%) 

.019442192

(1.94%) 

Post NPS Control 20 .829990367

83.00% 

.077810536

(7.81%) 

.017398964

(1.74 %) 
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4.5 SIGNIFICANCE OF SCORES 

In determining the significance of the study results, a t-test for equality of means was 

calculated focussing on two-tailed significance testing which calculates the level of 

significant confidence. According to Lee, In and Lee (2015:221), the 95 percent level 

of confidence meant that when the study results were below .05 they would be 

statistically significant whereas the study results were statistically insignificant when 

above .05 (refer only to Sig. 2-tailed columns in Tables 4.6 – Table 4.9 for 

significance). 

4.5.1 Pre-test scores of the experimental group participants 

Table 4.5 reflects the statistical significance of pre-test scores of the experimental 

group’s participants measured on a two-tailed significance test. Equal variances that 

are not assumed in this Table relate to the differences in the decision accuracy scores 

achieved by non-expert technology consultants before the use of TFF VES as the 

VES. The pre-test scores of participants are reflected as two-tailed significance 

scores in Table 4.5:  

 Experimental group participants had a score of .122 on the equality of means for 

individual performance, with a mean difference of .400 and standard error 

difference of .253 

 Participants had a score of .827 on the equality of means for average call handling 

time, with a mean difference of -10.50 and standard error difference of 47.742 

 Participants had a score of .166 on the equality of means for first call resolution, 

with a mean difference of -.03735 and standard error difference of .02641 

 Participants had a score of .822 on the equality of means for customer service, 

with a mean difference of .0078 and standard error difference of .0348 
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Table 4.5: Statistical significance of experimental group participants’ pre-test 

scores 

Measure 

t-test for equality of means 

t df 

Sig. 

(2-

tailed) 

Mean 

difference 

Std. error 

difference 

95% Confidence 

interval of the 

difference 

Lower Upper 

Pre Perf 

Rate 

Equal 

variances 

not 

assumed 

1.582 36.573 .122 .400 .253 -.113 .913 

Pre AHT Equal 

variances 

not 

assumed 

-.220 36.002 .827 -10.50 47.742 -107.3 86.326 

Pre FCR Equal 

variances 

not 

assumed 

-1.414 36.761 .166 -.03735 .02641 -.09089 .01619 

Pre NPS Equal 

variances 

not 

assumed 

.226 37.937 .822 .0078 .0348 -.0627 .0785 

4.5.2 Pre-test scores of the control group participants 

Table 4.6 reflects the statistical significance of control groups’ pre-test scores 

measured on two-tailed significance test. Equal variances that are not assumed in 

this Table relate to the differences in the decision accuracy scores achieved by non-

expert technology consultants before the administration of the PFF manual. These 

variance scores are reflected as two-tailed significance scores on Table 4.6: 

 Experimental group participants had a score of .122 on the equality of means for 

individual performance, with a mean difference of .400 and standard error 

difference of .253 
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 Participants had a score of .827 on the equality of means for average call handling 

time, with a mean difference of -10.5 and standard error difference of 47.742 

 Participants had a score of .166 on the equality of means for first call resolution, 

with a mean difference of -.0373 and standard error difference of .02641 

 Participants had a score of .822 on the equality of means for customer service, 

with a mean difference of .00788 and standard error difference of .03489 

Table 4.6: Statistical significance of control group participants’ pre-test scores 

Measures 

t-test for equality of means 

t df 
Sig. (2-

tailed) 

Mean 

difference 

Std. error 

difference 

95% Confidence 

interval of the 

difference 

Lower Upper 

Pre Perf 

Rate 

Equal 

variances 

assumed 

1.58 38 .122 .400 .253 -.112 .912 

Pre AHT Equal 

variances 

assumed 

-.22 38 .827 -10.5 47.742 -107.1 86.150 

Pre 

FCR 

Equal 

variances 

assumed 

-1.4 38 .166 -.0373 .02641 -.090 .01613 

Pre 

NPS 

Equal 

variances 

assumed 

.226 38 .822 .00788 .03489 -.062 .07852 

4.5.3 Post-test scores of the experimental group participants 

Table 4.7 reflects the statistical significance of experimental groups’ Post-test scores 

measured on two-tailed significance test. Equal variances that are not assumed in 

this Table relate to the differences in the decision accuracy scores achieved by non-

expert technology consultants after the use of TFF VES as the VES. These variance 

scores are reflected as two-tailed significance scores in Table 4.7: 
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 Experimental group participants had a score of .796 on the equality of means 

for individual performance, with a mean difference of -.050 and standard error 

difference of .192 

 Participants had a score of .815 on the equality of means for average call 

handling time, with a mean difference of -9.700 and standard error difference of 

41.090 

 Participants had a score of .002 on the equality of means for first call resolution, 

with a mean difference of -.0936600 and standard error difference of .02758546 

 Participants had a score of .580 on the equality of means for customer service, 

with a mean difference of -.013011 and standard error difference of .02329050 

Table 4.7: Statistical significance of experimental group participants’ post-test 

scores 

Measures 

t-test for Equality of Means 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence Interval of 

the Difference 

Lower Upper 

Post Perf 

Rate 

Equal 

variances 

not 

assumed 

.796 -.050 .192 -.439 .339 

Post AHT Equal 

variances 

not 

assumed 

.815 -9.700 41.090 -92.973 73.573 

Post FCR Equal 

variances 

not 

assumed 

.002 -.0936600 .02758546 -.1495039 -.037816 

Post NPS Equal 

variances 

not 

assumed 

.580 -.013011 .02329050 -.0601819 .03415815256 
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4.5.4 Post-test scores of the control group participants 

Table 4.8 reflects the statistical significance of control group participants’ post-test 

scores measured on two-tailed significance test. Equal variances that are not 

assumed in this Table relate to the differences in the decision accuracy scores 

achieved by non-expert technology consultants after the use of the PFF manual, 

which are reflected as two-tailed significance scores in Table 4.8: 

 Experimental group participants had a score of .796 on the equality of means for 

individual performance, with a mean difference of -.050 and standard error 

difference of .192 

 Participants had a score of .815 on the equality of means for average call handling 

time, with a mean difference of -9.700 and standard error difference of 41.090 

 Participants had a score of .002 on the equality of means for first call resolution, 

with a mean difference of -.09366 and standard error difference of .0275854 

 Participants had a score of .580 on the equality of means for customer service, 

with a mean difference of -.013011913 and standard error difference of .02329050 

Table 4.8: Statistical significance of control group participants’ post-test 

scores 

Measures 

t-test for equality of means 

Sig. (2-

tailed) 

Mean 

difference 

Std. error 

difference 

95% Confidence interval of 

the difference 

Lower Upper 

Post 

PerfRate 

Equal variances 

assumed 

.796 -.050 .192 -.438 .338 

Post AHT Equal variances 

assumed 

.815 -9.700 41.090 -92.883 73.483 

Post FCR Equal variances 

assumed 

.002 -.09366 .0275854 -.14950385 -.0378161486 

Post NPS Equal variances 

assumed 

.580 -.013011913 .02329050 -.0601610860 .0341372 
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4.6 INTERPRETATION OF PARTICIPANTS’ BIOGRAPHICAL INFORMATION 

4.6.1  Experimental group participants 

The lack of Indian and White participants in the study was due to the randomisation 

principles adopted in selecting and assigning participants to the experimental group, 

as well as the limited statistics of the economically active population (EAP) pertaining 

to these racial groups in the two provinces. In Table 4.9, the statistics of the EAP 

indicate that the Indian and White population groupings are underrepresented 

compared to African EAP in the Gauteng and Eastern Cape provinces (Statistics 

South Africa 2016). The three (2 females and 1 male) Coloured participants in the 

Eastern Cape experimental group reflected in Figure 4.1 is attributable to the higher 

(11.5%) population of Coloured EAP in the Eastern Cape than in Gauteng (3%). 

Table 4.9: Provincial EAP by population group and gender (Statistics South Africa 

2016) 

Provincial EAP by population Group and Gender 

Provinces Gender 

Population Group 

A C I W Total 

Eastern 

Cape 

Male 43.2% 5.9% 0.1% 3.0% 52.3% 

Female 39.8% 5.5% 0.1% 2.4% 47.7% 

TOTAL 83.0% 11.5% 0.2% 5.4% 100.00% 

Gauteng 

Male 44.8% 1.7% 1.8% 7.9% 56.1% 

Female 35.2% 1.3% 0.1% 2.7% 45.7% 

TOTAL 80.0% 3.0% 2.9% 14.2% 100.0% 

Figure 4.1 reflects a higher number of male participants in the Gauteng location than 

in the Eastern Cape location. Statistics of the EAP indicate that this gender 
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representation is consistent with the male EAP statistics, which is higher in the 

Gauteng province (56.1%) than in the Eastern Cape Province (52.3%) (Statistics 

South Africa, 2016). 

The Eastern Cape participants had fewer months experience in technology consulting 

than their Gauteng counterparts. This is consistent with the approach adopted by the 

Gauteng location, as the headquarters of the participating technology consulting 

company, to provide sufficient support for head office personnel to achieve relevant 

qualifications. From this perspective, the participants with less than 10 months’ 

experience could have been appointed at the Eastern Cape branch based on their 

qualifications. 

4.6.2  Control group participants 

The lack of Indian, Coloured and White female participants in the study was due to 

the randomisation principles adopted in selecting and assigning participants to the 

control group. As in the experimental group participants’ profile (Table 4.9), statistics 

of EAP indicate that these population groupings were under-represented compared 

to African EAP in the Gauteng and Eastern Cape provinces (Statistics South Africa, 

2016). The White male participants of the Gauteng control group reflected in Figure 

4.5 are attributable to a higher (7.9% male and 6.3% female EAP) population of White 

EAP in Gauteng than in the Eastern Cape province (3% male and 2.4% female EAP). 

The differences in experience of participants in the Gauteng and Eastern Cape 

locations (Figure 4.6) may be attributed to the appointment of slightly more 

experienced technology consultants for the headquarter environment (Gauteng 

location). 

4.7 INTERPRETATION OF RESULTS BY MEASURE 

4.7.1  Individual performance 

Table 4.10 reflects a comparative analysis of pre-test and post-test scores of 

participants in the experimental and control group by reporting on the two-tailed 

significance test. Before the administration of TFF VES, against the norm of 2.00 on 

Gauteng 
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the individual performance measure, the experimental group scored 1.75 (i.e. group 

statistical mean), which represented a below-the-norm performance of 0.25. When 

using the TFF VES, participants improved their score to 0.50 above the norm. Tested 

at a confidence level of 95 percent on the two-tailed significance test, this translated 

into a score of .796, which was higher than a statistically significant score of .05. 

Therefore, this level of performance by participants was not statistically significant 

because the score was above .05. 

Before the administration of the PFF manual, against the norm of 2.00 on the 

individual performance measure, the control group participants scored 2.15, which 

represented an above-the-norm performance of 0.15. When administering the PFF 

manual, control group participants improved their score to 0.45 above the norm. 

Across both tests, a greater than zero standard deviation and standard error of means 

was found (Table 4.10). In relation to the sample size for this study (i.e. 40 participants 

of overall 175 people in the target population), the study results are regarded as 

reliable and accurate because 10 percent of overall target population has been 

included in this study (Hickey, Grant, Dunning & Siepe 2018:4). 

Table 4.10: Between-group comparative analysis of group scores on individual 

performance measure, pre-test and post-test 

INDIVIDUAL 

PERFOR-

MANCE 

(norm: rating 

of 2.00) 

Experimental group Control group 
Sig 2-tailed 

Pre-test, 

post-

test 

score 

Result 

based 

on 

norm 

Standard 

Deviation 

Standard 

Error of 

the Mean 

Pre-test, 

post-

test 

score 

Result 

based 

on 

norm 

Standard 

Deviation 

Standard 

Error of 

the Mean 

Pre-test Mean 

average 

rating 

1.75 

Lower 

than 

norm 

- 0.25 

.716 .160 Mean 

average 

rating 

2.15 

Higher 

than 

norm 

0.15 

.875 .196 .122 

Post-test Mean 

average 

rating 

2.50 

Higher 

than 

norm 

0.50 

.513 .115 Mean 

average 

rating 

2.45 

Higher 

than 

norm 

0.45 

.686 .153 .796 

RESULT 0.75 

increase 

in rating 

Higher 

than 

norm 

.203 

variance 

between 

tests 

0.045 

variance 

between 

tests 

0.30 

increase 

in rating 

Higher 

than 

norm 

0.189 

variance 

between 

tests 

0.043 

variance 

between 

tests 

Not 

statistically 

significant 

(>.05) 
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4.7.2  Average call handling time 

Table 4.11 reflects a comparative analysis of pre-test and post-test scores of 

participants in the experimental and control group by reporting on the two-tailed 

significance test. Before the administration of TFF VES, against the norm of 10 

second reduction in average call handling time measure, the experimental group 

scored 43 735.85, which represented a below-the-norm of 0.30 second reduction. 

When using the TFF VES, participants improved their score to 0.30 seconds 

reduction above the norm. Tested at a confidence level of 95 percent on the two-

tailed significance test, this translated into a score of .815, which was higher than a 

statistically significant score of .05. Therefore, the TFF VESs influence on the average 

call handling time of participants was not statistically significant because the score 

was above .05. 

Before the administration of the PFF manual, against the norm of 2.00 on the 

individual performance measure, the control group participants scored 43 725.35, 

which also represented a below the norm of 0.30 seconds reduction. When 

administering the PFF manual, control group participants did not meet the norm of 10 

seconds reduction and only improved their score with 9.50 seconds. 

Across both tests, a greater than zero standard deviation and standard error of means 

was found (Table 4.11). In relation to the sample size for this study (i.e. 40 participants 

of overall 175 people in the target population), the study results are regarded as 

reliable and accurate because 10 percent of overall target population has been 

included in this study (Hickey, Grant, Dunning & Siepe 2018:4). 
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Table 4.11: Between-group comparative analysis of group scores on average 

call handling time measure, pre-test and post-test 

AVERAGE 

CALL 

HANDLING 

TIME 

(norm: 

reduction of 

10 seconds) 

Experimental group Control group 
Sig 2-tailed 

Pre-test, 

post-test 

score 

Result 

based 

on 

norm 

Standard 

Deviation 

Standard 

Error of 

the Mean 

Pre-test, 

post-test 

score 

Result 

based 

on 

norm 

Standard 

Deviation 

Standard 

Error of 

the Mean 

Pre-test Mean 

average 

seconds 

43 735.85 

higher 

than 

norm 

10.30 

132.000 29.516 Mean 

average 

rating 

43 725.35 

lower 

than 

norm 

- 9.50 

167.818 37.525 .827 

Post-test Mean 

average 

seconds 

43 725.55 

higher 

than 

norm 

10.30 

117.565 26.288 Mean 

average 

rating 

43 715.85 

lower 

than 

norm 

- 9.50 

141.233 31.581 .815 

RESULT 10.30 

reduction 

in 

seconds 

Higher 

than 

norm 

14.443 

variance 

between 

tests 

3.228 

variance 

between 

tests 

9.50 

reduction 

in 

seconds 

Lower 

than 

norm 

26.585 

variance 

between 

tests 

5.944 

variance 

between 

tests 

Not 

statistically 

significant 

 

4.7.3  First call resolution 

Table 4.12 reflects a comparative analysis of pre-test and post-test scores of 

participants in the experimental and control group by reporting on the two-tailed 

significance test. Before the administration of TFF VES, against the norm of 75 

percent on the first call resolution measure, the experimental group scored 76.72 

percent, which represented an above-the-norm performance of 1.72 percent. When 

using the TFF VES, participants improved their first call resolution score to 8.68 

percent above the norm. Tested at a confidence level of 95 percent on the two-tailed 

significance test, this translated into a score of .002, which was lower than a 

statistically significant score of .05. Therefore, the TFF VESs influence on the first call 

resolution by participants was statistically significant because the score was lower 

than .05. 

Before administering the PFF manual, against the norm of 75 percent on the first call 

resolution measure, the control group participants scored 72.98 percent, which 

represented a below-the-norm performance of 2.02 percent. When administering the 
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PFF manual, control group participants improved their first call resolution score to 

74.32 percent, which was still 0.68 percent below the norm. 

Across both tests, a greater than zero standard deviation and standard error of means 

was found (Table 4.12). In relation to the sample size for this study (i.e. 40 participants 

of overall 175 people in the target population), the study results are regarded as 

reliable and accurate because 10 percent of overall target population has been 

included in this study (Hickey, Grant, Dunning & Siepe 2018:4). 

Table 4.12: Between-group comparative analysis of group scores on first call 

resolution measure, pre-test and post-test 

FIRST 

CALL 

RESOLU-

TION 

(Norm: 

75%) 

Experimental group Control group 
Sig 2-

tailed 

Pre-test, 

post-test 

score 

Result 

based 

on 

norm 

Standard 

Deviation 

Standard 

Error of the 

Mean 

Pre-

test, 

post-

test 

score 

Result 

based 

on 

norm 

Standard 

Deviation 

Standard 

Error of 

the Mean 

Pre-test Mean 

average 

percentage 

76.72% 

Higher 

than 

norm 

1.72% 

.075486905 

(7.54%)  

.016879385 

(1.69%) 

Mean 

average 

rating 

72.98% 

Lower 

than 

norm 

2.02% 

.090889712 

(9.09%) 

.020323557 

(2.03%) 

.166 

Post-test Mean 

average 

percentage 

83.68% 

Higher 

than 

norm 

8.68% 

.0875167344 

(8.75%) 

.019569336 

(1.96%) 

Mean 

average 

rating 

74.32% 

Lower 

than 

norm 

- 

0.68% 

.086948128 

(8.69%) 

.019442192 

(1.94%) 

.002 

RESULT 6.96% 

increase 

Higher 

than 

norm 

1.21% 

variance 

between 

tests 

0.27% 

variance 

between 

tests 

1.34% Lower 

than 

norm 

0.4% 

variance 

between 

tests 

0.09% 

variance 

between 

tests 

Statistically 

significant 

4.7.4  Customer service 

Table 4.13 reflects a comparative analysis of pre-test and post-test scores of 

participants in the experimental and control group by reporting on the two-tailed 

significance test. Before the administration of TFF VES, against the norm of 80 

percent on the customer service measure, the experimental group scored 72.65 

percent, which represented a below-the-norm performance of 7.35 percent. When 

using the TFF VES, participants improved their score to 4.30 percent above the norm. 
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Tested at a confidence level of 95 percent on the two-tailed significance test, this 

translated into a score of .580, which was higher than a statistically significant score 

of .05. Therefore, the TFF VESs influence on the customer service by participants 

was not statistically significant because the score was higher than .05. 

Before the administration of the PFF manual, against the norm of 80 percent on the 

customer service measure, the control group participants scored 73.44 percent, 

which represented a below-the-norm performance of 6.56 percent. When 

administering the PFF manual, control group participants improved their score to 

82.99 percent, which is 2.99 percent higher than the norm. 

Across both tests, a greater than zero standard deviation and standard error of means 

was found (Table 4.13). In relation to the sample size for this study (i.e. 40 participants 

of overall 175 people in the target population), the study results are regarded as 

reliable and accurate because 10 percent of overall target population has been 

included in this study (Hickey, Grant, Dunning & Siepe 2018:4). 

Table 4.13: Between-group comparative analysis of group scores on customer 

service measure, pre-test and post-test 

CUSTOMER 

SERVICE 

(Norm: 80%) 

Experimental group Control group 
Sig 2-tailed 

Pre-test, 

post-test 

score 

Result 

based 

on 

norm 

Standard 

Deviation 

Standard 

Error of 

the Mean 

Pre-

test, 

post-

test 

score 

Result 

based 

on 

norm 

Standard 

Deviation 

Standard 

Error of 

the Mean 

Pre-test Mean 

average 

percentage 

72.65% 

Lower 

than 

norm 

7.35% 

.112570094 

(11.26%) 

.025171438 

(2.52%)  

Mean 

average 

rating 

73.44% 

Lower 

than 

norm 

6.56% 

.108077569 

(10.81%) 

.024166879 

(2.42%) 

.822 

Post-test Mean 

average 

percentage 

84.30% 

Higher 

than 

norm 

4.30% 

.0692421653 

(6.92%) 

.015483018 

(1.55%) 

Mean 

average 

rating 

82.99% 

Higher 

than 

norm 

2.99% 

.077810536 

(7.81%) 

.017398964 

(1.74 %) 

.580 

RESULT 11.65% 

increase 

Higher 

than 

norm 

4% variance 

between 

tests 

0.97% 

variance 

between 

tests 

9.55% Lower 

than 

norm 

3% 

variance 

between 

tests 

0.68% 

variance 

between 

tests 

Not 

statistically 

significant 
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4.8 SUMMARY 

The analysis of results indicated that on all four study decision accuracy measures, 

the experimental group performed better than the control group. However, when 

testing participants’ achievements against the statistical significance score of a p 

value <.05 on a two-tailed significance test, the TFF VES showed significant influence 

on their decision accuracy based on first call resolution measure. Therefore, taking 

into consideration that this study analysis produced positive results, including one 

statistical significant difference (p value <.05 on first call resolution) there is an 

indication that VES did support decision accuracy amongst non-expert technology 

consultants, which will be further described in Chapter 5. 
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CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS 

5.1 INTRODUCTION 

This chapter draws from the study results explained in chapter 4.  The conclusions 

and the recommendations emanate from the study findings, which are divided into 

participant biographical information, pre-test and post-test results.   

In reaching conclusions about the study, this chapter evaluates whether the 

researcher achieved the theoretical and empirical objectives and proved the 

hypotheses of the study. This chapter first evaluates the theoretical objectives, 

followed by an evaluation of empirical objectives, and thereafter provides an 

evaluation of hypotheses as stated in Chapter 1. 

The chapter concludes by reflecting on the contribution that this study makes to theory 

and practice and presents the study limitations. Recommendations are made for 

future study on the augmentative value of VES on decision accuracy of non-expert 

technology consultants. 

5.2 EVALUATION OF OBJECTIVES 

5.2.1 Theoretical objectives 

The following theoretical objectives that the study aimed to achieve were realised 

through the review of relevant literature:  

Theoretical objective 1   

Theoretical objective 1 focussed on employee related factors impacting on decision 

accuracy. The researcher reviewed and presented the physiological and 

psychological challenges influencing decision accuracy of employees. This 

theoretical objective was realised in that paragraph 2.3 of this study described the 

employee related factors, which adversely impacts their ability to make accurate 

decisions. These factors were explained as physiological factors in paragraph 2.3.1 

(limitations of the human brain either to process contextual information of retain it) 
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and as psychological factors in paragraph 2.3.2 (Employees’ fear and anxiety of 

employees in embracing VES). 

Theoretical objective 2 

Theoretical objective 2 focused on organisational related factors which impacts 

decision accuracy. The researcher reviewed and presented the challenges of 

organisational design, job design and training and development in enhancing decision 

accuracy of non-expert technology consultants.  This theoretical objective was 

realised in that paragraph 2.4 of this study explained the organisational factors 

impacting on employees’ ability to make accurate decisions such as organisational 

design (paragraph 2.4.1); job design (paragraph 2.4.2) and training and development 

(paragraph 2.4.3).  A new management approach to address these challenges was 

identified and explained under heading 2.5. 

Theoretical objective 3 

Theoretical objective 3 focused on augmented technologies in support of decision 

accuracy. The researcher reviewed and presented the implications of augmented 

technologies for human resources development, organisational design, job design, 

training and development. This theoretical objective was realised in that paragraph 

2.5 of this study explained the support value of augmented technologies in achieving 

decision accuracy. 

5.2.2 Empirical objectives 

The empirical objectives were realised as follows:  

Empirical objective 1 

The objective was to conduct a pre-test assessment of data to ascertain the current 

reality, per participant (i.e. performance rating, average call handling time, first call 

resolution and customer service rating). The pre-test data were collected from both 

control and experimental groups and analysed per key decision accuracy measure of 

individual performance, average call handling time, first call resolution and customer 
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service.  Paragraph 4.3 presented the pre-test results for both experimental and 

control groups as mean scores per decision accuracy measure.   

It was found that while the experimental group scored 1.75 on the individual 

performance measure against the norm (2.00 - good performance), the control group 

achieved an above the norm score of 2.15.  The experimental group achieved a 

higher average handling time (43 735.85 seconds) than the control group (43 725.35 

seconds).   The experimental group score was higher (76.72%) than the control group 

score of 72.98 percent on first call resolution.  However, on customer service the 

experimental group achieved a lower pre-test score of 72.65 percent than control 

group (73.44%). 

Empirical objective 1 of the study was thus realised. 

Empirical objective 2 

The researcher monitored the experiment for a period of 25 working days where the 

experimental group used the TFF VES and the control group used the PFF manual. 

This was to ensure sufficient time to gather the data on the influence on TFF VES on 

decision accuracy of the non-expert consultants.  

This empirical objective 2 of the study was thus realised. 

Empirical objective 3 

The objective was to conduct a post-test assessment of data to ascertain the impact 

of the study intervention on decision accuracy. The post-test data were collected 

across both groups (control and experimental) and analysed per key decision 

accuracy measure of individual performance, average call handling time, first call 

resolution and customer service. 

Both the experimental and control groups achieved an above the norm score of 2.50 

and 2.45 on individual performance, respectively.  The average handling time mean 

score for the experimental group reduced by 10.30 seconds (now 43 725.55), the 

control group reduced their average call handling time only by 9.50 seconds (now 43 
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715.85). On the measure of first call resolution, the experimental group achieved an 

above the norm (75%) mean score of 83.68 percent compared to a below the norm 

mean score of 74.32 percent achieved by the control group. Both the experimental 

and control groups achieved mean scores above the norm of 80 percent on customer 

service of 84.30 percent and 82.99 percent, respectively.   

This empirical objective 3 of the study was thus realised. 

5.3 CONCLUSION BASED ON BIOGRAPHICAL INFORMATION 

5.3.1  Experimental group 

From the experimental group, 10 participants had less than 19 months’ experience 

whereas the remaining 10 participants had between 20 and 24 months’ experience. 

The group that had less than 19 months’ experience had an equal number of male 

and female participants (5 each) of which 9 from the 10 participants with less than 19 

months’ experience, were older than 25 years. The other 10 participants had more 

than or equal to 20 months’ experience of which only 4 were females and 8 were 

older than 25 years. The highest number of participants (8) across the entire 

experimental group had IT related certificates, followed by 4 IT related diplomas and 

2 IT related degrees.  In summary, most participants in this group had between 1 and 

19 months’ experience, were older than 25 years in age, and held a variety of IT 

related qualifications (certificate to degree). 

It can thus be concluded that all participants matched the definition of non-expert 

technology consultants for the study. 

5.3.2  Control group 

From this group, the largest number of participants (10) had also less than 19 months’ 

experience. From this group of participants, 6 female and 4 male participants were 

found with an equal breakdown in age category (5 older than 25 years and 5 younger 

than 25 years). The other 10 participants had more than or equal to 20 months’ 

experience of which only 6 were females and 8 were older than 25 years.  
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The highest number of participants (8) across the entire experimental group only held 

a matric certificate, followed by 6 IT related certificates, 2 IT related courses and 1 IT 

related degree. In summary, most participants in this group had between 1 and 19 

months’ experience and were older than 25 years in age but did not offer a variety of 

IT related qualifications (certificate to degree) as most only held a matric certificate. 

It can thus be concluded that all participants met the definition of non-expert 

technology consultants for the study.  

5.4 CONCLUSION BASED ON MEAN SCORES OF PARTICIPANTS 

For the evaluation of results, the actual pre-test and post-test results were used as 

foundation, considerate of participant biographical information. The conclusions are 

based on four (4) study accuracy measures namely individual performance rating, 

average call handling time, first call resolution and customer service rating. 

For this study, in response to the rationale for conducting this study, the measures 

and their accompanied norms were agreed as follows:  

5.4.1 Decision accuracy measure 1 – Individual performance rating 

Taking the norm of 2.00 (good performance) into consideration, both the experimental 

and the control group increased their rating on the individual performance measure 

above the norm; mean scores of 2.50 and 2.45, respectively.  On this basis, the 

researcher concluded that the experimental group performed better than the control 

group on this measure. However, these mean scores were not statistically significant 

as the p value was greater than .05 on the two-tailed significance Table.   

5.4.2 Decision accuracy measure 2 – Average call handling time 

This measure refers to the average time spent per handled call (i.e. how long did the 

technology consulting contact centre take to resolve the customer query). The norm 

for this measurement was a 10-second reduction per handled call and was 

determined in consultation with the participative technology consulting company. 
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Considering the norm of 10 seconds, the experimental group reduced their time from 

43,735.85 to 43,725.55 (10.30 seconds) whereas the control group reduced their time 

from 43,725.35 to 43,715.85 (9.50 seconds). It is therefore concluded that the 

experimental group performed better than the control group on this measure. 

However, the mean scores of both groups were not statistically significant on the two 

-tailed significance Table in spite of the experimental group performing better than 

the control group. 

5.4.3 Decision accuracy measure 3 – First call resolution rate 

This measure refers to the ability of the technology consulting contact centre agent 

to deal with the customer query without having to ask for assistance from a human 

expert. The norm for this measurement was 75 percent and was determined in 

consultation with the participative technology consulting company. 

Considering the norm of 75 percent, the experimental group increased their rating 

from 75 percent to 76.72 percent (1.72% increase) whereas the control group 

decreased their rating from 75 percent to 72.98 percent (-2.02% lower). Therefore, 

the experimental group performed better than the control group participants did on 

this measure.  This level of achievement was statistically significant when tested on 

a two-tailed significance as a p value of .02 was found (which is smaller than .05). 

5.4.4 Decision accuracy measure 4 – Customer service rating 

This measure refers to the overall customer satisfaction level, which is determined by 

an automated question at the end of the conversation. The norm for this measurement 

was 80 percent and was determined in consultation with the participative technology 

consulting company. 

Considering the norm of 80 percent, the experimental group increased their rating 

from 80 percent to 84.30 percent (4.30% increase) whereas the control group 

increased their rating from 80 percent to 82.99 percent (2.99% higher). The 

experimental group increased their rating by 11.65 percent (84.30% minus 72.65% = 

11.65%) whereas the control group increased their rating by 9.55 percent (82.99% 

minus 73.44% = 9.55%). It is therefore concluded that the experimental group 
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performed better than the control group on this measure. However, this level of 

achievement was not statistically significant when tested on a two-tailed significance.  

5.5 CONCLUSION BASED ON STANDARD DEVIATION AND ERROR OF 

MEANS ON PARTICIPANTS’ SCORES 

Within the context of this study being a quantitative true experiment, there is no 

specific low or high end to standard deviation and standard error of the mean. Instead, 

the researcher described the study results within the context of its sample size being 

40 participants from the overall 107, identified target population. 

A total of 40 participants were selected due to reasons which includes randomisation 

from the only training centres in South Africa (Eastern Cape and Gauteng province) 

and availability of non-experts within the context of operating in a live production 

environment (Chapter 3, heading 3.8). 

For both groups, the standard deviation and standard error of the mean was greater 

than zero which indicates the possibility of results being unreliability. If the study had 

to be repeated, by selecting a different sample group and different research method, 

the outcome might alter. 

5.6 CONCLUSION BASED ON HYPOTHESES 

In this study, the two variables identified for hypothesis setting were the TFF VES (as 

independent variable) and decision accuracy (as dependent variable). The assumed 

relationship of variables in the study or study hypotheses was as follows: 

Ha1 The use of VES enhances decision accuracy amongst non-expert technology 

consultants 

Ho The use of VES has no effect on decision accuracy amongst non-expert 

technology consultants 

Based on the hypotheses of this study, the results per measurement indicated 

positive results relative to the logic that VES enhance decision accuracy amongst 

non-expert technology consultants.  Although the results were not statistically 
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significant on all the measures, except for first call resolution, the study accepted and 

rejected hypotheses as per Table 5.1. 

Table 5.1: Conclusion based on hypotheses 

Measure Individual 

performance 

Average call 

handling time 

First call 

resolution 

Customer 

service 

Ha1 Accept Accept Accept Accept 

Ho Reject Reject Reject Reject 

Statistical 

significance 

No No Yes No 

Post-test 

result 

Experimental group performed better than control group  

On the performance rating measure, the experimental group participants performed 

better (1.72% increase) than the control group counterparts (-2.02% lower), but such 

performance was not statistically significant. Only on the first call resolution a 

statistically significant score was found (p value of <.02) which is less than the p value 

of .05 on the two-tailed significance Table. 

Despite the fact that the participants’ scores on the three measures (individual 

performance, average call handling time and customer service) were not statistically 

significant, the performance of the experimental group participants was better than 

that of the control group on the measures.  According to Molina (2015:1), a statistically 

significant test score may indicate a positive effect of an experiment but not 

necessarily that such positive results (not being statistically significant), do not 

indicate any effect. 

The results may not be statistically significant because the p value was greater than 

.05, but the positive effect of the TFF VES compared to the PFF manual was evident 

in the improved mean scores of participants respectively.  According to Molina 

(2015:1), this may be a reflection that the study did not have sufficient statistical power 

to detect the effect, which does not mean that the hypothesis should be rejected. 
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It can therefore be concluded that the TFF VES had a positive influence on the 

decision accuracy of non-expert participants in the experimental group in comparison 

with the PFF manual. The null hypothesis (Ho) was thus accepted and the alternative 

hypothesis (Ha1) was rejected. 

5.7 CONTRIBUTIONS OF THE STUDY 

This objectivist study contributed to both the academic field and contact centre 

environments which focus on technology diagnostics. Within the academic field, the 

study findings objectively supported the theory of human interaction, AI and error 

(Russell & Moskowitz 2016:33-39) that augmented technologies enhance decision 

accuracy.  

Following the capturing and scaling of human expert logic into the TFF (VES) using 

technology diagnostics, the study advanced the proposals by TanTAN (2017:1) and 

Charness and Tuffiash (2008:427) in this regard. This study contributed towards 

addressing the apparent employee cynicism regarding VES in that the 20 

experimental participants reported that (a) the TFF VES assisted them in making 

complex decisions and (b) that their initial fears towards augmented technologies and 

using the TFF VES have been addressed positively. Members of the experimental 

group requested their department to continue the use of the TFF VES after the study. 

They indicating that their fear for augmented technologies has been addressed 

appropriately through this study. 

Because the study was conducted by the researcher in her role as technology 

consultant, the true experimental study outcomes were used by the technology 

consulting contact centre to build a business case to fund a project on augmented 

technology solutions. The HRD department of the participating technology consulting 

company is currently reviewing their organisational design, job design and formal 

training architecture, including all associated cost investments as a precursor for 

implementing augmented technology solutions. This is in line with the arguments by 

HRD SA Strategy (2009:10) and Russell and Moskowitz (2016:33-39) to review 

company HRD departmental strategies.  
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Therefore, the study contributed to the theory and practice of augmented technology 

solutions in the field of technology consulting to enhance decision accuracy of contact 

centre consultants. 

5.8 LIMITATIONS OF THE STUDY 

During the 25-working day study intervention, a team leader for each group 

(experimental and control group) was deployed to ensure that study standards were 

adhered to throughout the intervention period. The involvement of these team leaders 

possibly had a possible impact on the significance of the study results in that 

participants knew that they were being observed and therefore intended to do well. 

The Hawthorne effect was possible in this study. According to Cherry (2017:1), the 

Hawthorne effect is a predisposition of some employees to work harder and perform 

better when they are participants in an experiment. 

Another study limitation relates to the collection of data. Data were collected from 

non-expert participants (holding less than or equal to 24 months’ experience) from 

only two of the six provinces where there technology contact centres.  This could have 

had an impact on the external validity of the study, thereby preventing the researcher 

from generalising the findings to individuals in other settings (Creswell 2014:223). A 

similar limitation relates to the use of the training sites that specified a particular 

interaction of setting and treatment (Creswell 2014:223).  The use of training sites 

could have also encouraged learning through the TFF VES and PFF manual, hence 

the positive but not statistically significant results. 

5.9 RECOMMENDATIONS 

Given the fast pace of technology adoption and the escalating costs of formal training, 

including the limitations of the human brain to unpack conceptual information, it is 

recommended that augmented technologies such as VES should be considered to 

support non-experts in making more accurate decisions. The lessons learnt from 

using such augmented technologies will inform needed paradigm shifts within the 

context of organisational and job design that will support employee performance. 
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The researcher also recommends that technology-consulting companies should 

augment their formal training strategy and objectives by capturing human expert logic 

to ensure employee and skills retention (Zlatanova 2002:7; Fernandez 2017:2; 

Jurgens 2017:4; Abari, Bharadia, Duffield & Katabi 2018:1). HRD departments could 

use the opportunity to investigate the costs of formal training in relation to the use of 

VES when reviewing their formal training strategies. 

For future studies, it is recommended that: 

 The use of team leaders in observing behaviour of participants should be 

discarded to avoid the Hawthorne effect.   

 In optimising the external validity of future studies, a similar study should be 

conducted on non-expert technology consultants across all South African 

provinces.  

 The effect of augmented technologies on formal training costs should be 

investigated in order to optimally support the HRD agenda of companies. 

5.10 CONCLUDING REMARKS 

Chapter 1 offered an introduction to this study by motivating the need to investigate 

the influence of VES on decision accuracy within a technology consulting company’s 

contact centre. The chapter also reviewed the problems that the study aimed to 

address, a summary of the research methodology to be adopted and the 

management of validity, reliability and ethical issues in the study. 

To provide meaningful insights into the topic, Chapter 2 reviewed and presented 

literature grounded in the theory of human interaction, AI and error (Russell & 

Moskowitz 2016:33-39). The theory was used to expand on the review by addressing 

employee factors that impact decision accuracy such as physiological and 

psychological factors, and organisational factors such as organisational design, job 

design, training and development. In addressing the decision making challenges of 

non-expert technology consultants, this study highlighted the potential benefits for 

organisational effectiveness when introducing augmented technologies. 
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Chapter 3 presented the study philosophy, design and methodology. To ensure the 

achievement of the empirical objectives, a true experiment was conducted amongst 

40 non-expert consultants of a technology consulting contact centre.   Pre-test and 

post-test sessions for data collection were arranged, alongside a two-hour study 

intervention onboarding session. This was followed by the actual 25 working day 

study intervention and concluded by the collection of post-test data.  

The data analysis (Chapter 4) for this study concluded that VES did support decision 

accuracy in that the experimental group showed improvement on all four (4) decision 

accuracy measures. The null hypothesis (Ho) was accepted because one of the four 

measures were statistically significant and the other three measures have shown 

improvement amongst the experimental group members. 

Based on the study outcome, it is recommended that more studies should be 

conducted that will further contribute to the human resources development agenda 

when VES is introduced to enhance decision accuracy amongst non-expert 

technology consultants. 
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