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Abstract 

The Impact of Subjective Factors on Performance Evaluation:  
 

The Applied Case of Outsourced Call Centres in Egypt using Neural 

Networks Approach 

Abdelrahman M. AHMED 

The operations efficiency, service quality and resources productivity, are the core 
aspects of the call centres competitive advantage in massive market competition. 
Thus, subjective evaluation is the leniency, perception and bias in performance 
evaluation which impact the efficiency of the operations and leads to frustrated 
customers. The study aims to determine the subjective performance evaluation in call 
centres to get a more objective measurement. It can be achieved by identifying 
factors affecting resources performance evaluation through the development of a 
conceptual model to reduce or eliminate the effect of subjective factors contained in 
the performance evaluation. 
 
The research approach is based on quantitative methodology through cross-sectional 
self-reports for 224 participants’ work in eight outsource call centres located in Egypt. 
The research aims to determine the subjective evaluation factors biases the true 
performance. It is followed by a machine learning practical application using neural 
networks for auto-detection the subjective context in the recorded calls to be 
considered through the evaluation process.  
 
The key findings of the study are nine subjective factors out of fifteen that have a 
direct influence on subjective performance evaluation. The actual performance is the 
performance evaluation after eliminating the subjective performance. Two different 
methods have concluded the actual performance. The first method excludes the 
subjective factors from the resulting evaluation to determine the actual performance. 
The second method is a prediction model defining subjectivity percent as a call centre 
baseline for future performance evaluation. Furthermore, the study highlights the 
potential subjective variables and the degree of influence for each variable.    
 
The theoretical contribution is determining the subjective factor and proposing the 
model to measure and predict the subjectivity in the call centre. The study 
recommended a restatement for the resource-based theory considering the 
subjective evaluation effect on performance evaluation. The practical application 
contribution is based on automating the detection and prediction of subjectivity using 
a machine learning approach through cascaded Convolutional Neural Networks, 
which achieved 75% accuracy in classifying the subjectivity for two study constructs: 
agents and customer behaviour.  
 
Keywords: Subjective Evaluation, Performance Measurement, Productivity, 
Resource-Based Theory, Machine Learning 
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1 Introduction  

 Call Centres Overview  

 

Customer service is the front door of any organisation where critical 

interactions with the customers are handled (Group 2019). Effective and 

efficient operations are the key ingredient to the organisation’s overall 

success, profitability, and reputation (Lee et al. 2019). According to the 

Contact Centre Satisfaction Index report from CFI Group, 41% of customers 

share their customer service experience with others, while 66% of B2B 

customers and 52% of B2C customers stopped buying after a bad customer 

experience (Group 2019).   

 

The international customer management institute (ICMI) developed the 

following definition of contact centre1 management: “The art of having the right 

number of properly skilled people and supporting resources in place at the 

right time to handle an accurately forecasted workload, at service level with 

quality” (ICMI 2016). Call centres become “strategic assets, powerful hubs of 

communication that encompass many potential channels and enable 

customers to reach the information and services they need” (Cleveland 2012: 

6). Furthermore, it is a “cost-effective way of achieving increased service 

quality focus on reliability, responsiveness, assurance, tangibles and empathy” 

(Dormann and Zijlstra 2003: 307). The call centre definition emphasises 

getting skilled people (staffing) to do the right thing (quality of service). 

Managing performance and monitoring the quality of service is defined as a 

goal-oriented process in order to achieve the ultimate performance of people, 

teams, resources and the organisation as a whole. Call centres have grown 

over thirty decades to cover different communication channels, rather than just 

phone calls. The new supported technologies like AI, speech recognition, 

 
1 The terms of “call centre” and “contact centre” are interchangeable throughout the rest of the study.  
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chatbots and business intelligence forces significant challenges in evaluating 

the overall call centre performance rather than individual performance 

(Andrade et al. 2018). Operations performance efficiency and continuous 

improvement are critical factors in retaining the organisation’s competitive 

advantage.  

 Research Background 

 

Competitive advantage is the value creation strategy that is not being 

implemented by any other competitors (Barney 1991). Value creation in 

operations management is a process to conceive or implement operations 

strategies, efficient performance, and high-quality products while earning 

customer satisfaction with a mix of resources and variety of skills (Hitt et al. 

2016). 

 

Although emerging technologies such as AI and machine learning are 

booming in call centres, agents are still the core asset and formulate the most 

competitive advantage in call centres. The level of engagement and 

involvement of the agents are reflected in customer satisfaction and loyalty 

(Helper 2019c). Ironically, contact centres are an industry suffering from high 

turnover due to work conditions, such as lack of work-life balance, less money, 

tedious activities, inadequate supervision and lack of advancement 

opportunities (Smit et al. 2015; Dhanpat et al. 2018). Call centre retention of 

agents depends on the techniques used to evaluate their performance, 

productivity, and quality of service, which are reflected by compensation and 

career advancement (Dhanpat et al. 2018). Furthermore, resources that are a 

mix of humans, technology, and process formulate the organisation’s 

capability and reflect on its overall performance (Brito and Sauan 2016).  

 

Subjective performance is a qualitative measurement method when the 

management perceives the performance of the resource according to their 

antecedent experience (Breuer et al. 2013). Subjective performance is used in 
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all jobs because of weakness in quantitative performance measures, and thus, 

subjective performance can be used to balance the previous effect (Gibbs et 

al. 2004). Nevertheless, the subjective performance process has many 

drawbacks because of evaluator perception toward the resources (human, 

technology, processes, assets, etc.) (Judkins et al. 2003). Subjective 

performance evaluation is limited to collusion (Tirole 1986), influence costs 

(Milgrom 1988), bias (Prendergast and Topel 1993), leniency in rating 

efficiency (Kane et al. 1995) and favouritism (Prendergast and Topel 1996; 

Breuer et al. 2013). Subjective performance evaluation is sometimes biased 

toward recent performance, which is not comprehensive; or towards future 

performance, which has not happened yet (Frederiksen et al. 2017). All these 

concerns negatively reflect on performance measurement and mislead a fair 

judgment regarding the competitive advantage of an organisation.  

 

 Research Rationale 

 

Productivity and performance measurement is a fundamental and essential 

part of building a competitive advantage and outperforming rivals (Nicholas 

2018). Competent resources are necessary for efficient operation and high 

quality of service that leads to a sustained competitive advantage (Hitt et al. 

2016; Ketokivi 2016). With the technology evolution in call centres, the 

evaluation process is much more oriented toward qualitative methods, which 

are subjected to individual evaluation (Cleveland 2012). Subjective 

performance evaluation is a significant challenge where people measure 

performance according to their perceptions and antecedent experiences 

(Breuer et al. 2013). Furthermore, the evaluation process is still an extensively 

manual process, which is a crucial factor in customer service centres with 

thousands of transactions per day, where inaccurate evaluation takes place 

because of the rush of activities and heavy workload (Helper 2019e).  
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In reviewing the literature, the resource-based theory (RBT) states that the 

rare, valuable, inimitable, and nonsubstitutable resources formulate the 

organisation’s competitive advantage (Barney 1991; Barney 2012). RBT 

argues that causal ambiguity prevents rivals from imitating resources, which 

sustains the competitive advantage. However, RBT does not answer the 

question of how to ensure (objectively) that the resources are rare, valuable, 

inimitable and nonsubstitutable (Bromiley and Rau 2016). In other words, it 

does not propose a mechanism or a model for objective performance 

measurement to the firm’s resources that formulate the competitive advantage 

(Bromiley and Rau 2014). Secondly, it has been concluded that causal 

ambiguity, which is one of the RBT’s core aspects, hinders people evaluation 

from being objective (Powell et al. 2006), which leads to uncertainty in the 

organisation’s competitive advantage.  

 

Therefore, the study argues that subjective evaluation misleads the 

organizations in making an accurate performance evaluation toward the 

resources, which exposes the organisation to the risk of losing their sustained 

competitive advantage. Furthermore, the study intends to determine the 

subjective factors and finding a way to reduce or eliminate their effects. 

Reducing or eliminating subjectivity leads to more objective evaluation and 

better assessment of the actual performance (Breuer et al. 2013). Secondly, 

the study tries to determine the subjectivity baseline for concluding the true 

performance of the call centre resources. Thirdly, the research attempts to 

form a practical model for automatic subjectivity detection. It explores the 

ability of the machine to learn from different communications channels and to 

classify the subjective patterns of performance.      
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 Aim of the study 

 
The study aims to determine the subjectivity of performance evaluation at the 

call centres in order to get a more objective measurement. The study 

objectives are:  

1) To identify factors affecting performance evaluation in call centres through 

a focused literature review.  

2) To develop a conceptual model that intends to reduce the effect of the 

subjective factors contained in the resulting performance evaluation.  

3) To create a practical application based on the conceptual model and related 

constructs.  

4) To provide a research contribution based on the conceptual model and the 

practical application outcomes.   

 

 Research Questions 

 

The broad question of this study is: How can the call centre performance be 

measured more objectively? The broad study question embraces two 

questions:  

 

• What are the subjective factors that distort or bias the performance 

measurement of the call centre?  

 

• How can the effect of these factors be reduced to achieve more 

objective measuring of the call centre performance?      

 

 Thesis Outlines 

 
By reviewing several PhDs online and the guidelines recommended by 

Creswell (Creswell 2009) and Phillips & Pugh (Phillips and Pugh 2010), this 

thesis is organised through seven chapters. Chapter (1) is about the 
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background of the call centre and previous studies, the aim of the study and 

the objectives. Chapter (2) is a review of the literature within the context of call 

centres and critically assessing and determining the research gaps of 

subjective performance. Chapter (3) creates the conceptual model and the 

framework that the study has to follow in order to reach the proposed 

outcomes. Chapter (4) discusses with methodology, the research design and 

the methods used for data collection. Chapter (5) is about the findings 

analyses for the collected data and the revised model. Chapter (6) concerns 

experimenting with automating subjectivity detection. Chapter (7) analyses the 

outcomes of the previous chapters and tries to answer the research questions 

and hypothesis. It contains the final thesis conclusion and research 

contribution. It also proposes future study areas, which are still under 

investigation for future researches.   
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2 Literature Review: Critical Analysis of the Research 

Area 

 

 Introduction 

 

The duality of performance and quality of service has been the ultimate 

concerns of operations management researchers for the last four decades 

(Gunasekaran and Ngai 2012). Globalisation and the rapid development of 

communication channels create significant challenges for organisations to 

retain their competitive advantage (Kotler 2012). Competition is getting more 

intense due to changes in market characteristics and the entry barriers that 

are drastically reformed in terms of industry structure and strategy implications 

(Porter 2008). These previous challenges imply the necessity to shed light on 

performance and quality because they change how competitive advantage can 

be sustained.   

 

Management formulates market strategies and assesses the resources’ 

competency to create a competitive advantage (Simons 1990). Formulating 

strategies is a crucial process because management draws strategies based 

on their own assessment of the resources’ competency and readiness. Indeed, 

the evaluation process is not naïve, especially in big organisations where it is 

a comprehensive process, and there are specific procedures to reach the right 

decision. However, management’s decision and evaluation process may be 

impacted by many factors that create a bias (Tversky and Kahneman 1985). 

The evaluation process may be getting much more complicated for situations 

in which the final product is intangible, like customer service. Customer service 

desks and call centres are entirely based on a type of conversation 

(voice/text/video) between the caller and the customer service representative 

(CSR). The conversation is evaluated by qualitative methods, where the 

evaluator assesses the call according to antecedent experience and 



 Page 10 

perceptions (Cleveland 2012). The next sections provide information about the 

call centres’ environment then elaborate on the performance evaluation. 

 

 The Call Centre Industry Overview 

 

The call centres have been emerging starting from the first automatic call 

distribution in 1973 by US firm Rockwell (the Rockwell galaxy) for airlines 

telephone booking (Helper 2019a). The value of global call centres 

outsourcing market is estimated at around USD 88.6 Billion in 2018 (figure-1), 

which leads to aggressive competition worldwide in terms of high revenue and 

low cost (Adroit 2020). India, China and the Philippines are the key locations 

with 8% growth in 2011 and continuous growth around 10% Compound Annual 

Growth Rate (CAGR) (Lahiri 2013). They are the fastest-growing and 

competitive markets in the world with a CAGR of 45% over the past five years 

and poised to grow by USD 13.67 billion from 2020 to 2024 (MarketResearch 

2020). 

 

Figure-1: Global Contact Centre outsourcing market Revenue, 2017-2025 (USD) 
 

Egypt achieved significant success in 2014, the value of such ICT exports and 

offshore services grew by 7%, according to the Information Technology 

Industry Development Agency (ITIDA) (Oxford 2017). Asia (including the Gulf) 

was the primary destination for Egyptian ICT exports in 2013, accounting for 

55% of the total value. It was followed by North and South America with 27%, 
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Europe with 12% and Africa with 5%. Call centre services accounted for 41% 

of exports (Zaied et al. 2017).  

 

Egypt entered the competition of call centres industry at the beginning of 2000 

due to plenty of resources, language variety (nine languages), accent 

proficiency and less operating cost (Kamel and Hussein 2008; Boussebaa et 

al. 2014). The key ingredient of Call centres in Egypt is the plenty of well-

educated resources due to 250,000+ university graduates each year with high 

proficiency in western languages (English, German and French) (Kamel and 

Hussein 2008). The call centres operational cost in Egypt are the lowest 

operation cost compared to other countries in the region due to low worker 

wages and facilities expenses (Oxford 2020) (Figure-2). 

Therefore, the current study focuses on the case of call centres located in 

Egypt, considering the outsourcing services across different line of business.  

 

Figure-2: Direct Annual Operating Cost for multi-lingual call centres 
 

 The Evolution of Call Centres’ Channels  

 

Call centres have been developed over more than three decades to extend 

telephony services to web chatting, mobile applications, emails and social 

media (Rychalski and Palmer 2017). The innovative technology and various 

communication channels (which is called omnichannel) forced different levels 

of customer experience, as well as agents’ engagement (Lee et al. 2019). The 
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multichannel (omnichannel) call centre nowadays is defined as a contact 

centre because the method of communication has been developed to cross 

the boundaries of calls. Gartner predicts that by 2020, AI and machine learning 

technologies will replace around 85% of customers' interactions with the 

company without the need for human interaction (Gartner 2019). For example, 

the self-service aspect of phone calls is managed by automatic speech 

recognition. The system listens to the speaker and converts the conversation 

into commands to reduce human interaction. The AI predicts customer 

behaviour and matches the caller needs and interests accordingly (Helper 

2019c). Chatbots are automated chatting panels to process typed text by the 

customer through natural language processing (NLP) algorithms into a viable 

response. However, these new channels and technologies force a newer role 

and challenges than before in order to receive high-quality support from the 

agent or customer service representative (CSR) to the customer based on 

different communication contexts (Lee et al. 2019). The sample technologies 

are summarised in the table below. 

 

 

 

# The Call 

Centre 

channels 

Definition Type of Communications 

1 Telephony call 

centres 

Legacy type of call centres 

through a live voice call 

between the customer and 

agent 

One on one, live call, critical and 

limited time conversation and 

emotional exhaustion (Grebner 

et al. 2003; Wegge et al. 2006).   

2 Interactive voice 

response (IVR) 

– Voice-enabled 

speech 

recognition 

It is a self-service technology 

that the caller will be able to 

select choices using phone 

buttons (DTMF2) without the 

need for an agent or human 

interaction.    

No human interaction (CSR), but 

the phone buttons click or 

speech recognition enabled 

services (Cleveland 2012).  

 
2 Dual Tone multifrequency (DTMF) is usually used in the call centre industry.  
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3 Voice recording 

system 

It is used to record a 

conversation between the 

CSR and the caller for quality 

monitoring and training 

purposes.  

No human interaction (Rubingh 

2013) 

4 Webchat The agent received a request 

for a chat through the 

company website or 

designated link 

One-to-one conversation, which 

is a relaxed conversation that 

does not force a swift response 

from the agent so that the agent 

can search for the answers in the 

knowledge base or similar 

(Cleveland 2012).  

5 Emails/SMS Part of call centre 

collaboration channels that 

the email/GSM short 

message goes through a 

waiting queue until one of the 

agents is free to take the 

email for a response.  

One-to-one conversation is an 

offline conversation that does 

not force a swift response from 

the agent so that the agent can 

search for the answers in the 

knowledge base or similar 

(Cleveland 2012; ICMI 2016). 

6 Social Media One of the new call centre 

technologies where the 

customer comments on a 

social media post or ad, i.e. 

Facebook or Twitter; the post 

goes through a call centre 

queue for a response. 

Many to one/many to many 

conversations that is online and 

sometimes needs a quick 

response over the inquiries or 

conversation thread 

7 Workforce 

management 

system 

This system is responsible for 

managing the agent’s 

schedules/shifts, vacations 

and resources prediction 

according to previous logs or 

calls  

No human interaction but 

reporting the appropriate 

resource allocation. 

8 Automatic 

Speech 

Recognition 

The machine takes over the 

agent’s role to answer the call 

and respond with an 

appropriate action  

No human interaction (Ahmed et 

al. 2016; Scheidt and Chung 

2018). 
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9 Chatbots It is similar to web chatting 

with an agent, but the 

machine takes the agent’s 

place and responds to all 

customer inquiries. 

No human interaction (Helper 

2019c) 

10 Emotional 

analysis and 

word spotting 

The recorded calls are 

analysed to categorise and 

automatically report the 

customer’s emotions and 

anger through signal 

processing and text 

processing (word spotting) 

No direct interaction, but an 

offline call analysis is conducted 

for quality assurance purposes 

(Neumann and Vu 2017).  

11 Mobile 

application 

Can be categorised under 

one of the above applications’ 

live voice calls, chat and 

SMS. However, the call 

centre application acquires 

dynamic menus for self-

service or product selection  

The human interaction can be 

presented or automated by 

machine according to service 

complexity and sensitivity (De 

Keyser et al. 2019). 

Table 1: Contact Centre channels 
 

The technologies, as mentioned in figure-1, are offered to match customer 

preferences and improve the customer experience for the appropriate channel 

(Group 2019; Helper 2019c).   

 

The contact centres, also known as multichannel call centres, are not only 

limited to communication channels, as there are a massive number of backend 

systems. The backend systems link the customer data and analyse the 

customers' experience, behaviour and loyalty, as well, such as customer 

relationship management (CRM), loyalty scoring system, enterprise resource 

planning (ERP), etc. The backend systems assist by storing and retrieving the 

customer data quickly and easily. Moreover, they link and tie the data smartly 

and intelligently to build customer preferences and predict caller interests. 

However, the ultimate routing mechanism of the customer journey from the 

start of the call to the end is the responsibility of the call centre channels and 
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can be challenging (Helper 2019b). Figure-3 illustrates the contact centre 

technology portfolio.    

 

 

Figure-3: Contact Centre technology Portfolio3 
 

 Performance Evaluation Overview 

 

It is essential firstly to clarify the definition of performance evaluation between 

human resources management and operations management. Performance 

evaluation is a significant part of human resource management (HRM) and 

centres around people’s motivation, well-being, emotional labour and 

performance appraisal (Hackman and Oldham 1975; Hackman and Oldham 

1980; Flamholtz and Lacey 1981; McKelvey and Aldrich 1983). HRM theories 

try to interpret the workplace environment and determine the factors that reflect 

on people’s performance (Taylor 1998; Grégoire and Lachance 2015). 

Operations management (OM), as per our current study, is concerned with 

performance from a different perspective. OM bridges performance and the 

firm’s competitive advantage by measuring productivity, efficiency, quality of 

service and resources’ capabilities (Aksin et al. 2007; Gunasekaran and Ngai 

2012). Productivity, in the OM performance perspective, is commonly 

understood as the ratio of outputs produced to resources consumed (Card 

2006).  

 
3 Figure-1 is designed by aspect.com  
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𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦 =  
𝑂𝑢𝑡𝑝𝑢𝑡(𝑡𝑖𝑚𝑒, #𝑐𝑎𝑙𝑙𝑠, 𝑟𝑒𝑣𝑒𝑛𝑢𝑒) 

𝐼𝑛𝑝𝑢𝑡 (𝑟𝑒𝑠𝑜𝑢𝑟𝑐𝑒𝑠, 𝑤𝑎𝑔𝑒𝑠, 𝑑𝑖𝑟𝑒𝑐𝑡 𝑐𝑜𝑠𝑡𝑠)
 

 

Card (2006) states many different choices concerning the scope and nature of 

both the outputs and inputs. For example, outputs might be measured in terms 

of delivered services, the number of calls and revenue, while input might be 

measured in terms of effort or monetary cost. The core aspect of operations 

management and relevant literature are concerned in linking productivity and 

quality of service to a competitive advantage (Jacobs et al. 2004; 

Gunasekaran and Ngai 2012; Andrade et al. 2018). However, It was 

challenging to bridge the resources and competitive advantage, a topic that 

received much focus on the ’90s (Barney 1991). Barney argued the relevancy 

between the resource-based view (RBV)/theory (RBT) and the sustained 

competitive advantage in strategic management. These studies have been 

followed by an intense debate on the stability of RBT in the operations 

management paradigm (Bromiley and Rau 2016; Hitt et al. 2016). Hitt, M, Xu, 

K. and Carnes (2016) concluded with the relevancy of researches to (1) supply 

chain management, (2) operations strategy, (3) performance management, 

and (4) product/service innovation. They concluded, in support of other 

studies, the reflection of resources’ characteristics on each of the above 

aspects that leads to a sustained competitive advantage.  

 

The next sections will discuss RBT and the characteristics of the resources in 

operations management, and the link to the firm’s competitive advantage. The 

subjective definition will be defined and discussed as a core aspect of the 

current study. Then, the research will try to determine and explore the study 

gaps in subjective decisions according to RBT variables, which lead to the 

primary study constructs.   
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 The Rise of the RBT theory in Operations Management 

 

There has been in-depth discussion about the resource-based view/theory 

from the point of compliance and noncompliance with operations management 

(Bromiley and Rau 2016; Hitt et al. 2016). RBT proposes that for any firm, 

sustained competitive advantage can be created based on the collection and 

integration of rare, valuable, inimitable and nonsubstitutable resources 

(Barney 1991; Sirmon et al. 2011). RBT has been extended from the paradigm 

of strategic management to operations management due to the relevancy of 

researches to (1) supply chain management, (2) operations strategy, (3) 

performance management, and (4) product/service innovation (Hitt et al. 

2016). Hitt, Kai and Christina (2016) proposed a comprehensive projection for 

RBT to each aspect and linked topics/researches to the study subject. 

 

There are also many studies that depend on RBT in the OM area, especially 

from the years 2007-2013, which prove the stability of the theory to OM (Hitt 

et al. 2016). Hitt, Kai and Christina (2016) mentioned that 95 high-quality 

journals are using the RBT in the OM paradigm. From the years of 2007-2013, 

8.31% of the OM articles are using RBT in OM, especially the dynamic 

capabilities (Pilkington and Meredith 2009). Bromiley and Rau (2016) criticised 

the stability of the RBT for operation management and challenged the RBT in 

the form of definition and subject matter due to various reasons (Bromiley and 

Rau 2016). The first reason concerns the clarity of sustained competitive 

advantage definition that resides in the business level and difficulties in 

translation into operations management research. The second reason is the 

fallacy of linking the competitive advantage as a dependent variable to the four 

themes of operations management over a few firms and ignoring performance 

variations within a great mass of firms. The third reason claims that the 

previous studies (Barney 1991; Sirmon et al. 2007; Hitt et al. 2016) could not 

present an objective measure of rare, valuable, inimitable and 

nonsubstitutable resources to achieve competitive advantage. On the 
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contrary, Bromiley and Rau (2016) proposed a Practice-Based View (PBV) 

instead of RBT under the notion that effective and efficient operations 

management mainly depends on the best and imitable practices applied in a 

similar industry rather than inimitable resources. 

 

Before going through the above claims, it is essential to adjust the terms. 

Barney (1991: 103) states that sustained competitive advantage is not “(a) 

period of calendar time but the inability of current and potential competitors to 

duplicate that strategy”. Hence, sustained does not refer to the timing factor, 

as mentioned, which is quite confusing. Porter never said “sustained” 

competitive advantage but mentioned competitive advantage attributes like 

sustained performance (Porter and Advantage 1985). Furthermore, a non-

sustained competitive advantage opposes the definition of competitive 

advantage itself; that means the advantage can be imitated by competitors so 

that it cannot be considered as a competitive aspect. Therefore, it is highly 

recommended to use a competitive advantage instead of a sustained 

competitive advantage, as the last is a tautology in the definition. 

 

Bromiley and Rau (2016) propose Practice-Based View (PBV) in replacement 

of RBT in operation management, which faces some issues. That debate was 

similar to the chicken-egg causality dilemma of the superiority of practices over 

resources. Bromiley’s study answers non-asked questions by linking the firm's 

imitable practices to performance, which is irrelevant to the central subject of 

Hitt (2016), offering a framework of RBT to understand and develop operations 

management researches. Secondly, there is a fallacy in an argument when 

focusing entirely on the resources in isolation while the RBT mentions the 

integrity of the resources and capabilities creation, as stated before. It is 

commonly well known that Operation Management scholars are much oriented 

toward the best practices of many firms to apply. However, it is implausible, 

ignoring the duality of resources and capabilities mentioned in the operations 

management context through many studies and empirical analyses 
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(Vaidyanathan and Devaraj 2008). Sirmon (2007) discussed this subject and 

stated that acquiring rare, inimitable, and nonsubstitutable resources are 

necessary but not sufficient; firms have to manage the resources efficiently to 

achieve a competitive advantage. The resources portfolio structuring 

(tangible/intangible), bundling equipment, technology, and human capital to 

build capabilities, and leveraging capabilities create value (Sirmon et al. 2011). 

It is concluded that RBT has been given significant attention and is an essential 

position in the operations management paradigm. 

 Resources Characteristics & Sustained Competitive 
Advantage 

 

The RBT states that firms can create sustained competitive advantage through 

a collection and integration of rare, valuable, inimitable and nonsubstitutable 

resources (Barney 1991). Sirmon (2007) discussed this subject and stated that 

acquiring rare, inimitable, and nonsubstitutable resources are necessary but 

not sufficient; firms have to manage the resources efficiently to achieve a 

competitive advantage. The resources portfolio structuring 

(tangible/intangible), bundling equipment, technology, and human capital to 

build capabilities and leveraging capabilities create value (Sirmon et al. 2011). 

The value creation in operations management is a process to conceive or 

implement operations strategies, efficient performance, high-quality product, 

and increasing customer satisfaction with a mix of resources and skills variety 

(Gunasekaran and Ngai 2012). The firm keeps sustained competitive 

advantage as long as the resources are immobile and heterogeneous. 

Heterogeneity exists when the resources mix is quite different from one 

organisation to another. Immobile means that the resources are not possible 

or viable to be moved from the organisation to a competitor so that rivals 

cannot imitate the value. 

 

Furthermore, the attributes of resources hinder the mobility of resources due 

to rare, valuable, inimitable and nonsubstitutable characteristics. The definition 
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of a valuable resource is the market value of the resource according to 

competitors’ evaluation, or the number of opportunities that resources can 

grab according to experience and knowledge (Barney 1991). Contrary, the 

resource cannot be tradable or valuable based on market prices because it is 

entirely immobile, limiting knowledge only to the organisation and concerning 

its heterogeneity, which is invaluable to other competitors (Peteraf 1993). The 

value creation in operations management happens either by decreasing the 

cost of a product/service or differentiating the product, which is a unique price 

(Gunasekaran and Ngai 2012). On the scale of resources, the skills of 

resources and the quality of services offered to the customer become an 

added value to the firm’s competitive advantage (Barney and Wright 1998). 

Barney and Wright (1998) explained that value creation is achieved by 

vocation training, incentives or knowledge transfer, which reflect on the 

product or service quality and customer satisfaction. This definition is 

consistent with the overall discussion about internal environment strengths 

and weaknesses, regardless of the market valuation. It avoids the 

contradiction with the immobility and heterogeneity because it keeps the 

definitions within the firm’s ambiguity boundaries, rather than linking it to 

market value.  

“Rare resources” is defined as talents, strategies, or unique capabilities that 

are difficult for rivals to re-create (Jeffers 2010). The definition complies with 

managerial talents across different firm strategies (Hambrick and Finkelstein 

1987); value creation (Barney and Wright 1998); outstanding performance; 

and innovative products (Hitt et al. 2016). Substitutability is the ability of rivals 

to find out equivalent resources or capabilities for creating the same advantage 

(Barney 1991). Competitors are not able to get the same rare and valuable 

resources, nor can they replicate them. However, they can with different 

resources combinations reaching equivalent operations, capabilities or 

strategies that achieve the same competitive advantage. When the 

competitors fail to possess valuable, rare resources, or substitute the 
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resources, then they intend for resources imitation to gather a competitive 

advantage. 

Resources are inimitable due to (1) unique historical conditions, which are the 

determinants and unique path of valuable and rare resources adoption; (2) 

causal ambiguity of the links of resources that lead to competitive advantage; 

and (3) social complexity according to interpersonal relations or management 

influence (Barney and Wright 1998). The unique historical conditions are the 

stock of knowledge and know-how over a long period that becomes appealing 

for valuable resources adoption (Dierickx and Cool 1989). Causal ambiguity is 

the uncertainty in paths that link the resources together in favour of competitive 

advantage. The definition of causal ambiguity is based on the causal paths 

that link or integrate the existing resources in a firm being ambiguous. The 

causal ambiguity is the way that firms create barriers for rivals to imitate a 

competitive advantage (Barney 1991). Nevertheless, the imitable resource as 

per RBT definition accepts being imitable by nature or resulted by causal 

ambiguity of rare and valuable resources integration.      

 

It is essential to distinguish the causal ambiguity definitions, as it will be the 

foundation in subjective evaluation in the study. There are different definitions 

of causal ambiguity, including characteristic ambiguity and linkage ambiguity 

(King and Zeithaml 2001). Characteristic ambiguity is concerned with the 

competency of resources and the ambiguity paths between them. The 

integration of resources over time and the accumulated experience create an 

ambiguity of how these resources generate the firm’s value. Three 

characteristics generate causal ambiguity: tacitness, complexity and specificity 

(Reed and DeFillippi 1990). Tacitness means accumulated knowledge 

according to learning by doing (Michael 1966). Complexity results from a 

mixture of independent skills and assets. Specificity refers to the transactional 

experience of the value proposition to the customer and the continuous 

investment in the supply chain (Williamson 1985).  
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Linkage ambiguity is the ambiguity among decision-makers and how they link 

the competency to the competitive advantage. It can be summarised that the 

competitive advantage sustains because of two axes: (1) the characteristics of 

the resources themselves (valuable, rare, inimitable and nonsubstitutable); 

and (2) causal ambiguity, according to the vagueness in paths, that links the 

resources to each other. Barney (2012) argued that purchasing a supply chain 

developed in a firm cannot easily create competitive advantage because of 

causal ambiguity. Due to the lack of integrity among resources and capability 

creation; the competitor is not able to re-create the competitive advantage. 

However, competitors can substitute the strategies, as mentioned before, for 

re-creating the competitive advantage. The four characteristics’ definitions are 

considered independent according to the exclusivity in definition, under the 

assumption that inimitable resources exist by nature. For example, valuable 

and rare resources can be imitated or substituted. On the other hand, it is 

difficult to assume that being rare or valuable is, by default, inimitable or 

nonsubstitutable resources. As mentioned earlier, rivals may follow other 

alternatives or strategies formulation, which eventually creates or generates a 

substantial competitive advantage by imitation or substitution (Barney 1991). 

The model illustrated in Figure-4 is the foundational model of RBT. 

  

 

Figure-4: RBT foundational Model 
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The RBT model in Figure-4 illustrates the relationship between the resources 

that own one or more of the RBT characteristics and the competitive 

advantage. As the causal ambiguity can exist between more than one 

resource to create value, Figure-4 proposes a generalised model of possibility 

to link all resources through the causal ambiguity. The triangle with an 

exclamation mark presents the causal ambiguity. According to the model, it is 

concluded that the causal ambiguity opposes the causal system (causality) 

when the inputs lead to predicted outputs. 

 

One of the significant concepts of RBT is the uncertainty into causal paths of 

linking the organisation resources together builds a barrier to rivals for imitating 

or exploring the competitive advantage. However, the ambiguity, or linkage 

ambiguity, creates a gap in evaluation because of management perception 

about the competitive advantage (Powell et al. 2006). Management sometimes 

is biased and other times is confused in defining their competing aspects 

because of causal ambiguity. The next section discusses the evaluation bias 

and the reflection on the competitive advantage.  

 

 Subjective Evaluation Definition in Call Centres 

 

Subjective evaluation in call centres arises in different forms according to the 

resource type. For human resources, subjective evaluation is the essence of 

qualitative method, which is performed through the monitoring and evaluating 

of the interactions between the agent and the customer according to the 

evaluator’s perception (Frederiksen et al. 2017). It is performed by listening to 

the agent recorded call, taping a live call or one of the quality team making a 

test call by or from an anonymous caller (Rubingh 2013). The quality team 

listens to the agents’ recorded calls and uses predefined evaluation forms 

(evaluation checklist) (Reynolds 2010). Evaluation forms standardise the 

evaluation process and categorise it into either “foundation” or “finesse” 

(Cleveland 2012). The foundation standard measure is whether something 
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was done by selecting “yes” or “no”. For example, did the agent use his name 

in the greeting, or did he verify the customer account number? The foundation 

standards “are objective, consistent and accomplished the same way by every 

agent” (Cleveland 2012: 343). Finesse standards, on the other hand, 

measures “how something was done” (Cleveland 2012: 343). It is concerned 

with the communication style like if the agent listens carefully to the customer, 

the agent’s tone of voice is clear, agent knowledge and his/her competency in 

performing the task (Marr and Neely 2004). The finesse standards are 

subjective because they allow for style and individuality and provide/require 

room for interpretation” (Cleveland 2012: 343). The finesse form, i.e., 

“Answering the question right” can be tailored (Taylorism approach) (Littler 

1978) for smaller pieces of sub-info and to rate the agent objectively. However, 

considering the agent behaviour and attitude “Tayloristic” is “unjustified 

generalisation and oversimplification of the issue” (Dormann and Zijlstra 2003: 

306). The non-job-specific task proficiency measure is in written and oral 

communication  (Campbell 1990). A common reason for a frustrated customer 

is “the insincere tone of voice from the person handling the query” (Deery and 

Kinnie 2002: 477). The agent may get a poor evaluation with something 

irrelevant to performance but instead, perception. The agent’s proficiency, i.e., 

oral communication proficiency, is quite equivocal and more subjective 

because it has various dimensions to evaluate according to evaluator 

experience.  

 

The subjective evaluation is not limited to human resources but extended 

either to include the process structure (Angelovski et al. 2016) and the applied 

technology(technologies) (Shachaf 2008). Management may overestimate or 

underestimate the technological capability for achieving the strategic 

objectives (Powell et al. 2006). For example, management may be deceived 

by the most advanced technology that the technology is capable of defeating 

rivals, while the call centre is suffering other resources weaknesses. On the 

level of customer satisfaction, many call centres have fallen in the trap that 
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operations measurement, i.e., call duration and the average time to answer, 

are an objective measure of customer satisfaction (Marr and Neely 2004). On 

the contrary, it measures the efficiency and financial performance rather than 

the actual performance that has to be delivered to the customer. Therefore, it 

seems that the common practices in call centres that are concerned with 

performance measurement are subjected to individual evaluation and bias in 

the evaluation process. This implies that subjective evaluation has a high 

impact on strategic decisions and may cause substantial inefficiencies, which 

reflects on the competitive advantage.  

   

 RBT and Subjective Decisions 

 

The subjective strategic decision is a significant challenge to achieve a 

competitive advantage when people measure performance, quality and 

customer satisfaction according to their perceptions and antecedent 

experiences. The terms of “Evaluation” and “Decision” are different in their 

definitions; evaluation is a prior action to a decision. It means that subjective 

evaluation misleads the corresponding strategic decision. The subjective 

decision will be discussed later in Chapter 3 (decision tree). However, the gap 

between evaluation and decision is not included in our study and left for future 

researches. Therefore, the study uses terminologies of evaluation and 

decision interchangeably for the same meaning.   

 

There are some financial and economic factors that the subjective measure 

can be very close to objectively measuring (González-Benito and González-

Benito 2005). Gibbs (2004) mentioned that subjective performance is used in 

all jobs because of weakness in quantitative performance measures, and thus, 

subjective performance can be used to balance the previous effect. 

Nevertheless, the subjective performance process has many drawbacks 

because of evaluator perception toward resources (Judkins et al. 2003). The 

performance and quality of service are identified in the resemblance of 
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employees, management and customers’ perceptions (Cleveland 2012; 

Cosseboom 2019). The subjective decision is inspired by the study of Breuer, 

Nieken, Sliwka, and Dirk (2013) regarding the true performance evaluation. 

They proposed that true performance (efficiency/effectiveness) is not 

accessible (Breuer et al. 2013), which leads to an inaccurate assessment. In 

most employment relationships, objective performance measures are 

unavailable, so supervisors/managers are asked to evaluate workers’ 

performance subjectively (Frederiksen et al. 2017).  Subjective performance 

measures are limited by collusion (Tirole 1986); influence costs (Milgrom 

1988); bias (Prendergast and Topel 1993); leniency in rating the efficiency 

(Kane et al. 1995); and favouritism (Prendergast and Topel 1996; Breuer et al. 

2013). The subjective evaluation is sometimes biased toward recent 

performance, which is not comprehensive; or towards future performance, 

which has not been performed yet (Frederiksen et al. 2017). Management, 

including evaluators,  have stereotyping and favouritism due to what is called 

social ties (Breuer et al. 2013). A quantitative study of social ties and subjective 

performance evaluation highlights a closer social attachment between 

supervisors and subordinates that leads to “better performance rating when 

there are no differences in true performance” (Breuer et al. 2013: 3). They 

referred to many factors like team size, the period that the team are working 

together, and the period that supervisors are familiar with the employees’ 

tasks. The halo effect4 biases the management’s evaluation due to their 

perception for a particular event or situation that gives an inappropriate 

decision for an unrelated resource (Kane et al. 1995; González-Benito and 

González-Benito 2005; Breuer et al. 2013; Angelovski et al. 2016). At a specific 

time slot, management should be able to perform an objective evaluation to 

the various types of resources (human/physical/organisational) then make an 

objective strategic decision to either keep, improve or replace the resource.        

 

 
4 The tendency for an impression created in one area to influence opinion in another area (Wikipedia) 
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The RBT proposes a relationship between the resources and competitive 

advantage. However, it does not propose a mechanism to ensure regular and 

objective choices for keeping the competitive edge, i.e., management 

perception for a valuable resource that may not be valuable (Wegge et al. 

2006; Bromiley and Rau 2016). Secondly, subjective evaluation takes place 

when management cannot judge or assess the resources objectively because 

of the ambiguity effect. The causal ambiguity (characteristic/lexical) is an 

essential factor causing subjective decisions (Powell et al. 2006) due to the 

effect of uncertainty (ambiguity). Mosakowski (1997) argues that ambiguity 

does not reside in the resources, but people themselves, so that the managers 

perceive the performance of resources and causes differently. The drawback 

of RBT that it creates an ambiguity of the resources’ competency to the 

management, probably the same as it does with rivals but with a difference in 

form and substance. (1) The difference in form is because the management 

has the advantage for full access to the process flow, documents and reports 

to reveal the ambiguity more accessible than competitors. (2) The difference 

in substance is the different viewpoints of the management than rivals. For 

example, management assesses the resources above the average because 

of self-serving purposes, i.e., management’s self-interest, regardless of the 

actual evaluation (Powell et al. 2006).  When it comes to management 

perception to rivals competencies, they are subjected to self-judgement bias 

by ignoring competitors’ competencies even with a distinct difference (Klar and 

Giladi 1999).  
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Figure-5: Chart of Ambiguity Bias 
 

Figure-5 defines four quadrants and proposes the position of sustained 

competitive advantage based on both the levels of causal ambiguity and 

evaluation bias. The figure concludes four types of firms: superior, junior, 

inferior and experior. The figure-5 has not built on actual data or empirical 

study but is for illustration purposes only. It proposes a position of the 

organisation competitive advantage according to 1) causal ambiguity level (y-

axis); and 2) corresponding evaluation bias (x-axis), as concluded from an 

earlier discussion. It starts with superior Q1 of high ambiguity due to resource 

complexity and tacitness. In such, management has a low bias according to 

tight and objective evaluation upon resource competency, which is the top-

ranked quarter. Q2 is a junior level of new starters or the market followers that 

have less complexity and experience, which leads to less ambiguity and less 

evaluation bias, as well.  

Q3 (inferior) is the firms with inflated bias in evaluation and assessment in 

resources’ competency, with a less competitive advantage due to lack of 

enhancement and development. The other reason may be the lack of the 

organisation’s ability to preserve the competitive advantage for being 

sustained. Q4 (experior) is proposed for the large competing firms with higher 

ability to keep their advantages than rivals but with a high level of 
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misjudgement or self-serving based on their resources’ competency. Q3 and 

Q4 are challenging because the bias is high, with less ability to judge the 

accurate evaluation, even for an experior level, because they are subjected to 

losing the competitive advantage, as per the RBT definition. The overall 

conclusion of Figure-5 is that causal ambiguity has a degree of influence on 

management for the evaluation of their resources compared to the level of 

ambiguity that exists. However, the influence is necessary but not sufficient; 

the management’s perception may have different causes than causal 

ambiguity, i.e., be self-serving. The second conclusion is that the causal 

ambiguity in a firm has an influence on the management’s perception 

according to the complexity of causal paths. However, claiming the opposite 

is implausible, that low evaluation bias means less ambiguity; management 

has the advantage of deep access to the resources’ information to avoid the 

subjective factors for better evaluation, which is the core of this study. At this 

point, the question may be asked: What is the relationship between the causal 

ambiguity and the rivals’ subjectivity? As per the definition of causal ambiguity, 

it is the uncertainty exposed to the public (competitors) that prevents them 

from imitating the resources. The assessment and judgment of rivals to the 

firms' resources are only limited to subjective evaluation because of limited 

access to the causal system inside the firm compared to management. The 

competitors can assess the financial or market reports of the final product, but 

it is difficult to understand the causal paths buried in the organisation. They 

can evaluate the competency of resources, but with no clue how these 

resources are integrated (Barney and Wright 1998). It may be accepted that 

the rivals’ subjective evaluation has a direct relationship to the causal 

ambiguity. It means that the less subjectivity, the less ambiguity, and vice 

versa; less ambiguity leads to less subjectivity for the rivals. The causal 

ambiguity may have been proposed as a linear relationship or exponential 

based on the complexity of the resources. Figure-6 illustrates the causal 

ambiguity and subjective evaluation for competitors.  
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Figure-6: Rivals’ subjective evaluation versus causal ambiguity 

           

 

Many types of research are still motivated to objectively evaluate the overall 

performance of the call centres by reducing human subjectivity using machine 

learning technology (Wöllmer 2013; Helper 2019e). The data mining approach 

targets the quantitative data collected from the call centre and tries to draw a 

performance pattern (Paprzycki et al. 2004). The Paprzycki study tried to 

analyse the data collected quantitatively by collecting customer feedback and 

call centre KPIs. However, they could not analyse the calls quantitatively 

because they were still dependant on human subjective assessment. 

Carmel(2005) proposed a more advanced approach for analysing the call 

contents automatically using a speech recognition system for conversation 

analysis. This approach helps to avoid manual assessment and its 

complications. However, subjective factors are still overlooked. The next 

section gives a brief introduction to the machine learning technologies and 

their contributions to this study.  

 Machine Learning for Subjectivity Measurement 

 

Machine learning (ML) is an automated statistical method that detects the data 

pattern for analysis and future predictions (Murphy 2012). The first approach 

in ML is called “unsupervised learning” that can detect the patterns for data 
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mining and clustering without any prior training (prior knowledge). The second 

approach is called “supervised learning”, which is the most popular and most 

used method in ML for data classification based on prior training in the data 

(data modelling). The third is reinforcement learning, which is an advanced 

technique for knowledge accumulation based on prior training to the data for 

classification and updating the machine knowledge (prediction accuracy) 

through a software agent (Richert et al. 2013). 

 

The building unit of machine learning is called “Perceptron5”, which is a simple 

algorithm of vector 𝑥 of 𝑛 values (𝑥1, 𝑥2, … … . 𝑥𝑛), with output values as per the 

function: 

𝑓(𝑥) =  {
1        𝑤𝑥 + 𝑏 > 0
0          𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

}  (1) 

 

Where 𝑤 is a vector of weights, and 𝑏 is the bias. The output of the activation 

function 𝜑 (sigmoid function or logit regression) that normalizes the equation 

between the values of 0 and 1. The training algorithm intends to determine the 

𝑤 to the optimum value, which satisfies the predefined output of the training 

set (Figure-7). It is similar to regression analysis with a more generic structure 

for big and unstructured data (Gulli and Pal 2017a).  

 

 

Figure-7: Data Modelling (Richert et al. 2013) 
 

5 “Perceptron is a mathematical model of a biological neuron. While in actual neurons the dendrite receives 

electrical signals from the axons of other neurons, in the perceptron, these electrical signals are represented as 

numerical values. At the synapses between the dendrite and axons, electrical signals are modulated in various 

amounts. This is also modelled in the perceptron by multiplying each input value by a value called the weight” 

-cs.stanford.edu 
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The training process starts with the input data of the training set 𝑥𝑛 and random 

values of 𝑤 as initial values. The output of the transfer function ∑ 𝑤𝑥 goes 

through the sigmoid activation function (figure-8) with an adjusted threshold 𝜃 

to give the final output value between 0 and 1. The output is matched with the 

real targets of the training set (figure-9).  

 

Figure-8: Sigmoid activation function (Wikipedia). 
 

The error between the predicted value and the actual target is determined by 

the sum-squared cost function, as in the below equation.  

 

𝐽(𝑤) =  ∑ (𝜑(𝑧)𝑖 − 𝑦𝑖)2
𝑖   (2) 

The optimum value of 𝑤 can be estimated by cost function minimization6. The 

loss score starts high, then decreases by time according to the weights’ 

optimization and updates to the input weights. The grey box is the modelling 

layer in Figure 7, where the weights are updated for optimum value prediction 

𝑌′.  

 
6 The Optimum value is determined by differentiating the cost function (becomes loss function) and getting the 

value of (w) that satisfies the equation to be zero. 
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Figure-9: The training process (Chollet 2018) 
 

Supervised machine learning is performed by splitting the data set into a 

training set (around 90% of the total data) and test set (around 10%). The 

training process intends to determine the optimum parameters, as described 

in Figure-9. The test set is responsible for measuring the model accuracy, 

which is compared to the predicted one. The cross-validation is an alternative 

technique, which gives the machine a choice to split the training and the test 

parts randomly. After finishing one round of training and testing (called epoch), 

the machine re-chooses the new training and tests again (new fold). For the 

big and long stream of data, like image and speech recognition, multiple layers 

for processing the data are required, which is called a deep neural network 

(DNN) (Gulli and Pal 2017a). The perceptron is replaced with a neuron, which 

is quite the same in Figure-7 but with no threshold. DNN extends the structure 

to be cascaded neurons back to back so that the values from the activation 

function for each layer go to the next layer to determine the parameters 

(weights). In this case, there are three-layered sections: an input layer, hidden 

layers (multiple cascaded layers) and an output layer. The output layer is the 

classifier that gives the final predicted value according to the optimum trainable 

weights (Figure-10).    
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Figure-10: Deep Neural Networks (DNN)   
 

There are many types of DNN, like recurrent neural networks (RNN) (Graves 

2012; Graves et al. 2013b), Long-Short-Term-Memory (LSTM), Bidirectional 

LSTM (Graves et al. 2013a), and Convolutional Neural Networks (CNN) (Palaz 

and Collobert 2015).  

 

The LSTM is a DNN network that consists of cascaded layers of neurons. The 

LSTM neuron has the advantage of memorising a long stream of sequential 

data (temporal) with relevant dependencies. The CNN is a modified version of 

DNN in case of a massive volume of data, i.e., image processing, which 

requires a big network, vast parameters, much resources and time. The CNN 

structure splits the layers into processing parts, i.e., image dimension, and 

generates the corresponding parameters in terms of filters. The filter is a vector 

of trainable parameters concerned with a smaller part of the whole image for 

faster and accurate processing (Figure-11).  
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Figure-11: CNN's structure  
 

In DNN, there are additional layers added for improving the classification 

accuracy. The attention layer is concerned with calculating the probability of 

occurrence of the part of the image to the remaining parts. The previous 

network models (CNN, RNN, and LSTM) can process the data set individually 

or cascaded. For example, The CNN can be cascaded with LSTM (denoted 

by CNN-LSTM) or with the attention layer (denoted by CNN-Attention). The 

cascaded models give the advantage of each network to help the next network 

(cascaded one) for better performance (accuracy). The CNN-LSTM-Attention 

layer approach provides a significant improvement in speech recognition, 

image recognition and emotional recognition (Palaz and Collobert 2015; 

Vaswani et al. 2017; Hifny and Ali 2019).  

 

There were two studies performed to empower the machine for productivity 

modelling to the call centre (Ahmed et al. 2016; Ahmed et al. 2018b). Ahmed, 

Hifny, Toral, and Shaalan (2018b) experimented with extracting productivity 

features using different machine learning techniques. They applied sentiment 

analysis, Naïve Bayes, logit regression and support vector machine classifiers 

over a training set (7 hours) and speech-text transcription system (Ahmed et 

al. 2018a). The resulted accuracies ranged from 67% to 82%, which means 

that around 20% of the recorded calls are undetermined due to many reasons. 

Some reasons may be relevant to incorrect annotations, subjectivity or other 

hidden factors. There is still a lack of knowledge of the features embedded in 
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the call that determine the productivity, which makes the analysis less useful. 

For this reason, the next section discusses the subjective factors that may help 

to determine the factor(s) that influences the performance. 

 Subjective Evaluation & Related Studies  

 

Most of the call centre studies have a pertinent focus on quantitative evaluation 

(Judkins et al. 2003; Reynolds 2010; Cleveland 2012; Rubingh 2013; ICMI 

2016; Cosseboom 2019). Other studies are focused on the agent perspective 

of motivation, well-being, stress and emotional exhaustion (Petrushin 1999; 

Zapf et al. 1999; Holman et al. 2002; Grebner et al. 2003; Wegge et al. 2006; 

Hood and Forey 2008). The motive of the study is to eliminate the subjective 

factors that may impact the performance evaluation in the call centres. 

Referring to the previous discussion in Figure-4 (RBT foundation model), RBT 

states different types of resources, i.e., technology, assets, processes, etc. 

The causal system ties the call centre resources together in order to create 

value (complexity factor) (King and Zeithaml 2001). However, it does not mean 

that that the perceptions about the value of the resources should be unified 

toward the resources together on the same level. Management may perceive 

that technology is the most valuable resource that creates a competitive 

advantage compared to human resources. For the workers, they may have a 

subjective evaluation but at a different level (high, low, non) as well as 

perspective (technology is less valuable than human resources) (Frederiksen 

et al. 2017).  

 

In contact centres, management embraces stereotyping that “call centres are 

neither complicated nor demanding, and most of the interactions are basic, 

simple and scripted” (Wegge et al. 2006: 61). On the other hand, agents 

perceive the nature of their job as demanding and requiring great attention 

through simultaneous subtasks (Wegge et al. 2006: 61), such as listening and 

asking questions, using the keyboard for data input, reading data on the screen 

and answering the customer. Customer experience plays an essential role in 
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call centres in terms of quality of service and satisfaction, as mentioned before. 

Customer behaviour may reflect on the perception of management toward the 

quality of service delivered. Management is the core of strategic decisions that 

are subjected to biased evaluation of the resources and quality of service. The 

following sections will discuss these subjects, then try to conclude the 

factors/variables that may influence subjective evaluation.  

 

 Call Centre Resources 
 

Referring to Stanton’s categorisation of performance monitoring, he mentioned 

three types of monitoring: the source of monitoring (i.e. supervisory, peer, self-

monitoring); the frequency of monitoring; and the target of monitoring (Stanton 

2000). The source and frequency of monitoring are relevant to management 

perception. The target of monitoring is concerned with three types of 

evaluations: the task itself, the context and situations behind the task 

(Sonnentag and Frese 2003). The task performance is related to the cognitive 

ability of the agent to grasp the knowledge and perform the task right (technical 

core or technical task). The job-specific proficiency sub-factor can be 

considered objective and excluded from this study because the agent answers 

can be “yes” or “no”, or itemised (taylorised) so that the evaluator gives a score 

for each item fulfilled out of the total items required. For example, when the 

customer asks about the balance in a bank checking account, assuming the 

answer is a set of five main items (verifying caller identity, mentioning the 

account currency, the date of final balance update, pending transactions, and 

the amount). When the agent misses one of the answer items, the score is 

deducted by one point. The second type of task performance is relevant to 

non-job-specific task proficiency, which is written and oral communication 

proficiency  (Campbell 1990). The non-job-specific task proficiency, i.e., “agent 

personal advice”, oral communication proficiency), is an equivocal sub-factor 

and more subjective. The oral proficiency sub-factor is challenging because it 

has various dimensions to evaluate according to evaluator experience. The 
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case study of oral performance evaluation in an outsourcing call centre 

proposes five dimensions of oral proficiency: 1) pronunciation, 2) intonation 

and rhythm, 3) flow of the speech, 4) language proficiency and 5) voice quality 

(Friginal 2013). Therefore, the non-job-specific task, oral proficiency and their 

dimensions are more likely to affect the subjective evaluation. The agent tone 

may influence management and reflect on the evaluation, which is the same 

thing that happened with the customer. The primary reason for a frustrated 

customer was “the insincere tone of voice from the person handling the query” 

(Deery and Kinnie 2002: 477). Taylor (1998) has “suggested that customers 

are now more able to discern the difference between ‘genuine’ and ‘feigned’ 

quality service”.         

 

Sonnentag and Frese (2003) define the contextual performance which 

embraces the professional skills (Sonnentag and Frese 2003) when the agent 

communication skills strengthen the relationship with the customer and make 

the delivery of the service smoother. The contextual performance is relevant 

to other job models in HRM like organisation citizenship behaviour (OCB) and 

prosocial organisation behaviour (POB) (Viswesvaran and Ones 2000). The 

OCB aims “primarily at the smooth functioning of the organisation as it is at 

the present moment” (Sonnentag and Frese 2003: 7). It consists of five 

components: altruism, conscientiousness, civic virtue, courtesy, and 

sportsmanship (Organ 1988). The POB is more proactive behaviour, including 

personal initiative (Brief and Motowidlo 1986) for helping co-workers and 

protecting the organisation, i.e., auxiliary calls for helping other agents. In 

addition to the previous taxonomy, Viwesvaran and Ones (2000: 218) 

proposed a third category: counterproductive behaviour, which is misconduct 

(voluntary behaviour) that violates the significant organisational norms and in 

so doing, threatens the reputation of the organisation. It happens when the 

agents get stressed and “lose their temper on the telephone – called ‘phone 

rage’” (Deery and Kinnie 2002: 476) because of many reasons, e.g., high 

customers’ expectations about solving their issues over the phone. 
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Furthermore, agents may “deliberately redirect calls to other service operators, 

enter misleading activity codes into the system or simply hang up on offensive 

customers” (Knights and McCabe 1998). The contextual performance may 

imply a perception toward agent performance. It is perceived as a supportive 

person as excellent value to the call centre, regardless of the actual 

performance and the quality of the work delivered to the customer. It is worth 

mentioning that previous studies (Deery et al. 2002; Holman et al. 2002; 

Grebner et al. 2003; Wegge et al. 2006) studied the agent performance from 

an HRM perspective. However, the current study is concerned with the factors 

that impact the subjective evaluation or decisions, which is performed by a 

quality team through recorded/voice call of the agent or the call centre 

management.  

 

Call centre technology is overgrowing due to innovations and convergence 

between the IT and telecom technologies (Helper 2019c). Technology 

innovations give more work control and standardisation for working practices 

(Prichard et al. 2014) through surveillance (call recording), workforce 

management and reporting systems (Table 1). It also extends customer 

access to the call centre services through different delivery channels (voice 

call, self-service,  chatting, social media, Twitter and mobile applications) 

(Cosseboom 2019). Technology development has a direct link to resource 

capabilities (Sirmon et al. 2007), which is the synergy of different types of 

resources (equipment, technology, human capital) and formulates the 

organisation’s competitive advantage (Sirmon et al. 2011). It implies that 

capabilities are changeable assets resulting from agents’ differences, 

combined with technology improvement  

 

Technology development reflects on task complexity, either positively or 

negatively. “It is difficult to separate the technology’s and individual’s 

contribution to individual performance” (Sonnentag and Frese 2003: 18).  
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Technology increases the need for more knowledge and skills to perform the 

task. On the customer side, technology provides a variety of channels to the 

customers to access the call centre services, as per their preferences. It is 

highly expected that subjective evaluation takes place due to causal ambiguity 

and channels’ proliferation, i.e., resources’ complexity and the change in 

resources’ capabilities (Powell et al. 2006). Smart technology like social 

media, chatting, and mobile applications affect customer dynamics and 

experience (Foroudi et al. 2018). The agent’s acceptance of technology, lack 

of experience and rapid changes are challenges in the context of call centres 

(Chicu et al. 2019) that need to investigate further their relationship with 

subjective performance.  

 

People perceive technology in different interpretations according to the 

conflation between competence ambiguity and lexical ambiguity (Powell et al. 

2006). Competence ambiguity, as defined before, is relevant to tacitness, 

specificity and complexity. Lexical ambiguity is the broad definition, i.e., 

technology; it may be information technology, communication technology or 

product technology. It depends on the education, experience of management 

and context (Shachaf 2008). Therefore, the workers are biased or confused in 

their judgment of the competency of contact centre technology, which reflects 

on the decision making accordingly. For example, management may be 

struggling with some questions like: Are we aligned with the best technologies 

in the market? Do we need the best technology? Do we need to improve the 

current technology? What is the improvement needed for sustained 

competitive advantage? What is the type of technology we need? It is tough to 

distinguish the answers relevant to the competency or lexical technologies. 

Secondly, how can managers balance the competencies between human 

resources and technology in order to improve the capabilities? For example, 

providing the best technologies may fail due to lack of knowledge or 

experience for human resources.  Owning the best technologies does not 

certainly reflect on the competitive advantage because of causal ambiguity. 
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Furthermore, the users (agents) acceptance and behaviour toward technology 

change may be different according to the unified theory of acceptance and 

technology usage (UTAUT) (Venkatesh et al. 2003). For instance, there are 

high-performance expectations toward a new technology deployed in call 

centres.  

 

 Customer Experience  
 

Customer experience (CE) forms the differential advantage in terms of service 

quality (Verhoef et al. 2009). Quality of service is a subjective phenomenon 

that is not adequately controlled by the organisation (Kranzbühler et al. 2017). 

The real challenge is defining customer expectations, which reflects instantly 

on caller behaviour. There are ten key customer expectations toward any call 

centre: 1) conformity (prescribed call convention), 2) rapport, 3) promptness, 

4) listening skills, 5) product-knowledge, 6) customer-profiling, 7) commitment, 

8) problem-solving, 9) following up, and 10) style of speech (Cleveland 2012; 

Cosseboom 2019). The key expectations are almost equivocal and cannot be 

objectively determined as a baseline for all customers (Rychalski and Palmer 

2017). When it comes to discussing customer experience (CE) as a general 

definition to customer behaviour, satisfaction and loyalty, CE can be presented 

in two different perspectives: 1) the organisation perspective, which is related 

to organisations’ structure, products and strategies; and 2) the 

customer/consumer perspective, which is connected to consumer perceptions, 

satisfaction and loyalty. This study is concerned with the consumer/customer 

perspective that is related to the effectiveness of the agent and the overall 

quality of service rather than the product satisfaction or organisation structure. 

Many studies exclude customer satisfaction from agents’ evaluation (Marr and 

Neely 2004; Wegge et al. 2006; Reynolds 2010) because they concluded that 

evaluation should be limited to agents’ activities by following the organisational 

rules and policies, regardless of customer satisfaction. However, delay of 
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response, low cognitive ability of the agent to understand or lack of listening 

skills lead to a disappointed customer (Gil et al. 2015). For instance, the 

primary reason for a frustrated customer is “the insincere tone of voice from 

the person handling the query” (Deery and Kinnie 2002: 477). Taylor (1998) 

has suggested that customers are now more able to discern the difference 

between ‘genuine’ and ‘feigned’ agents. For example, there may be a negative 

experience regarding the long queue of the call centre, the way of 

communications with CSR or complexity in using the voice service that is 

irrelevant to the product itself. Customers may be frustrated when they fail to 

get the proper service over the phone because of company policy or product 

limitation, rather than the agent’s performance (Cosseboom 2019). For 

example, many customers are subjected to long waiting times in a queue, 

which causes them to become frustrated even before the call is connected to 

the agent. The technology or business structure of the call centre queuing 

system delivers negative messages when there is a long waiting time, 

suggesting “your call is important to us but implicitly your time is not” 

(Cleveland 2012: 45).  

 

The subjective factors that may be relevant to subjective customer view are 1) 

emotional experience (Rychalski and Palmer 2017); 2) cognitive effect; and 3) 

senses affect (Kranzbühler et al. 2017). Emotional experience means that calls 

are relevant to the lousy experience of anxiety and anger for similar cases in 

the past. It becomes a stereotyping that, i.e., the bank call centre is always 

having frustrating people with bad behaviour, which may not be valid. The 

social context in call centres is quite different from any other business entities 

because it is limited to a telephone call of about 3-5 minutes. The cognitive 

effect is the reflection of the customer understanding of the contents of the call 

on his/her satisfaction. Call centres handle more complicated service in the 

financial sector, insurance and telecom. As mentioned, agent cognitive ability 

is essential to clarify the queries, but the agent should not always be blamed 

due to customer lack of cognitive ability to understand (Hudson et al. 2017). 
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Sense effect is an external effect that reflects on people’s sense through the 

communication journey (Rychalski and Palmer 2017). For contact centres, it 

can be defined as hearing sense, such as music-on-hold, a noisy line, crowd 

noise around the agent and others. Visual sense is due to the colours of the 

website, the chatbot design and font size. All previous factors reflect on 

customer experience and satisfaction, which are mostly irrelevant to agent 

performance. 

 

In the previous qualitative module (module three)7, the study attempted to 

explore call centre agent reality in terms of the evaluation and subjective 

assessment. The study used a qualitative method using semi-structured 

interviews to understand both the evaluator and the agent perception toward 

the recorded call. The experiment started by listening to and evaluating 

selected samples of seven hours of recorded calls of a real-estate call centre 

located in Egypt. The experiment was interviewing four people chosen for 

listening and evaluating the recorded calls. The previous study has several 

observations that may influence subjective evaluation. The investigation 

indicated that customer behaviour has an essential influence on the agent 

evaluation. It showed that angry or frustrated customers could reflect on the 

agent score. The four evaluators in the previous study (Module 3) listened to 

an “angry customer” call and gave different suggestions with a poor evaluation 

to the agent. Two of the evaluators showed empathy to the customer, and they 

provided some resolutions that may not be even stated in the agent’s 

predefined tasks. The evaluators blamed the agent for sticking to the rules and 

having less flexibility in obtaining solutions that are out of the box. The 

customer’s behaviour may change through the call, as suggested in Figure-

12. 

 
7 Challenges in Subjective Performance Evaluation for Call Centre Agents: Constructed Reality for Agents 

versus Quality team (Module 3). The study uses a qualitative method and interviews instrument. The study was 

based on social constructionism, which is quite different than post positivism in this study. The current study 

just makes use of the results. 
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Figure-12: Customer behaviour change over time - (Wilson 2009) 
 

Wilson (2009) discusses the way of handling anger over the phone and 

suggests four steps to treat an angry customer. The steps are: 1) listening, 2) 

asking appropriate questions, 3) proposing solution 4) checking agreement 

with the customer. At the stage of offering a solution, the anger may calm down 

or erupt again due to the proposed solution. “The problem is that [agents] are 

not the person delivering the solution nor have they the responsibility of system 

design” (Wilson 2009: 144). The behaviour change fallacy proposes that the 

evaluator links the customer behaviour to the agent performance so that for 

instance, when the caller behaviour changes from anger to calm, the evaluator 

assumes that the agent has delivered excellent service and vice versa. 

Sometimes the call is adequately performed with smooth and calm 

communication between the customer and the agent. However, the customer 

is left anxious, disappointed or unhappy as a final result rather than the way of 

communication itself (Rychalski and Palmer 2017). The conclusion is that the 

customer’s experience, comprising the emotion, cognition and sensation, 

reflect on the customer’s behaviour and likely influences the subjective 

evaluation.   

 

The quality of service and customer satisfaction have a bidirectional 

relationship and influence each other (Chicu et al. 2019). The study proposition 

is based on workers perception and biased decisions according to customers’ 
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feedback about the quality of service. Management perceives the quality 

according to bad customer experience and vice versa. Management 

perception is subjected to what is called management ideology, which is 

management’s self-definition of the quality of service as conformity to 

customer requirements (Frenkel 1999). “The nature of the customer 

relationship hinders management’s ability to measure or assess outputs or 

quality” (Taylor et al. 2002: 145). Customer-oriented management has biased 

evaluation according to complaints. This ideology deviates the organisational 

goals of the workers from “producer-oriented to customer-oriented, which 

increases customer sovereignty” (Frenkel 1999). When there is a divergence 

between managers’ ideology and goals/standards, this may lead to significant 

deviation of fairness assessment. Customer sovereignty strengthens customer 

power and pressure on management due to the interrelationship between the 

customer and management (Korczynski et al. 2002).  

 

 
 Standards and Processes Structure  

 

Cleveland (2012) draws a framework of monitoring and scoring people 

qualitatively. It starts by creating performance standard(s), a scoring system, 

an on-going calibration process, and an approach of coaching, then 

communicating the details of the outcome to the employees. The framework 

focuses on creating performance standards and conceptualising them into 

actions. Management plans the activities that will be handled by the  

agent through call scripts and standards to follow (Rubingh 2013). The plans 

are transformed into actions and monitoring; then feedback is collected for 

fine-tuning the objectives. This framework is relevant to action theory (Frese 

and Zapf 1994) that focuses on the regulatory forces among the individuals 

(DeNisi and Pritchard 2006). The process steps (Cleveland 2012) in call 

centres are divided into 1) Standards formulation, which is responsible for the 

disciplines and policies that govern the communication between the agent and 

the customer; 2) orientation, which means vocation training performed in order 



 Page 46 

to ensure that the agent is capable of handling the call; 3) script generation, 

which means exact scenario(s) for handling the call from the beginning to the 

end; 4) execution, which means going to the battlefield and confronting the 

real calls; and 5) monitoring and feedback, which mean the quality assurance 

process for listening to the calls, generating reports and evaluation of the 

service.  

 

The previous steps create job design and formulate the overall workplace 

environment, which is related to situational factors. Situational factors are “the 

factors in the individuals’ environment which stimulate and support or hinder 

performance” (Sonnentag and Frese 2003: 11). The stimulating environment 

can be linked to the job characteristics model developed by (Hackman and 

Oldham 1975). The five job characteristics model (JCM), developed by 

(Hackman and Oldham 1980) for enriching jobs in organisation settings, 

provides a set of job characteristics: skill variety (job requires various activities, 

skills and abilities); task identity (job requires visible outcomes); task 

significance (job influences other people); autonomy (freedom – unrestricted 

job workflow); and feedback (worker has knowledge of results) (Hackman and 

Oldham 1980). The situations that negatively affect or hinder the performance 

are the task-related stressors (work overload, concentration demands and role 

ambiguity) (Grebner et al. 2003; Helper 2019d). It is relevant to the social 

identity theory (Tajfel and Turner 1979; Turner and Tajfel 1986), which 

explains intergroup conflicts and hostility between groups. The groups mean 

the agents themselves or agents with their managers. They appear in 

multicultural call centres as well as outsource call centres of different 

ethnicities or nationalities (Sonnentag and Frese 2003; Chicu et al. 2019; 

Sobral et al. 2019). It is recommended to split the situational performance 

under process structure from agent performance because it is considered as 

external factors that influence the performance and the evaluation, as well. For 

example, if the same agent moved from one call centre to another, the 
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performance is subjected to be changed according to situation changes rather 

than the agent’s skills and personal traits.  

   

Evaluation is the last step (of the above five steps), which is called “feedback 

and monitoring”. Feedback is the way of disclosing the internal performance 

outcomes through the whole process. Management feedback is a holistic view 

of overall activities and the steps mentioned. Management is concerned with 

a lean process, smooth connectivity and automation (Gunasekaran and Ngai 

2012). Feedback, including but not limited to the operations reports, 

management committees and dashboards, may be subjectively evaluated and 

biased. Many studies mention the effect of causal ambiguity, or the “ambiguity 

effect”, and management perception. Managers misperceive most of the 

objective dimensions of their firms’ structures and processes due to 

judgmental biases, simplifying heuristics, perceptual blind spots, or wishful 

thinking (Tosi et al. 1973; Zajac and Bazerman 1991). Manager’s 

misperception reflects on the stability of the policies, standards and processes 

that are the core of operations. For example, feedback is the process step of 

clear and visible standards.  

 

Confusing or contradictory standards may disturb evaluator feedback the 

same as confusing agent performance, for example, when the standards focus 

on building relations with the customer (qualitative), which is time-consuming. 

On the other hand, shortening the call duration is deemed in the same context 

(quantitative) (Cosseboom 2019). The contradiction in standards causes bias 

in evaluation when the evaluator gives preference for one of the contradictory 

standards. The second type of feedback is known as intersubjectivity 

(Holtgrewe 2001). There are many cases of intersubjectivity between the 

agent, the supervisor and the customer. For example, when the agent receives 

the evaluation from the quality team, the agent sends the feedback and has 

the right to accept, reject the evaluation or escalate it to the top management. 

Agent feedback may reflect on subjective evaluation and also cause additional 
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stress on the evaluator. Positive feedback, i.e. thanking the evaluator, may 

have positive reinforcement. Therefore, the evaluator may be subjected to 

release the stress or acknowledge the appreciation in the form of better 

evaluation when there is no difference in true performance. It implies that the 

differences in standards and process formulation recreate different subjectivity 

in decision making, which is very sensitive to presenting the actual 

performance then reflecting on the sustained competitive advantage. 

 

 Management Perception 
 

The study defines management as supervisors, quality team, and the head of 

the call centre. Management has general activities that are linked to the agents 

and the call centre’s operations like 1) planning/organising; 2) guiding, 

directing and providing feedback; 3) training, coaching, and developing 

subordinates; and 4) communicating effectively and keeping others informed 

(Rubingh 2013). Management construct is about studying management’s 

beliefs and relevant personal traits, which remain even when isolating other 

constructs (agent/process/technology/customer). Management perception 

construct extends the previous studies of favouritism and stereotyping (Kane 

et al. 1995; Breuer et al. 2013; Angelovski et al. 2016). Thus, subjective 

evaluation of managers may be affected by the following psychological factors: 

1) stereotyping; 2) favouritism (Taylor et al. 2002; Stangor and Walinga 2010; 

Breuer et al. 2013; Angelovski et al. 2016); 3) self-evaluation (Suls and 

Wheeler 2013); 4) self-serving   (Bertini et al. 2019); and 5) evaluator 

exhaustion (Echchakoui and Baakil 2019). Stereotyping dimensions comprise 

negative perceptions of working shifts, i.e. midnight shifts; people not working 

hard the same as peak hours; and call handling behaviour, i.e. transferring 

calls, which means less knowledge or experience. Other dimensions are 

related to workplace location, i.e., people in branches or remote sites have 

less workload than headquarters; and outsourced people compared to 

insourced, i.e. outsourced people are less loyal than insourced (Sobral et al. 
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2019). The self-evaluation factor, which is related to social comparison theory 

proposed by Leon Festinger in 1954, is the belief that there is a drive within 

individuals to gain accurate self-evaluation (Suls and Wheeler 2012). It 

happens when the evaluator compares his/her performance with the agent 

through the social comparison process (Suls and Wheeler 2013), which may 

reflect on the subjective evaluation.  

 

Many studies showed that emotional exhaustion of the agent in the call centre 

affects the agent’s performance and leads to burnout (Niehoff and Moorman 

1993; Deery et al. 2002; Holman et al. 2002; Dormann and Zijlstra 2003; Suri 

and Rizvi 2008; Chang et al. 2019). The antecedent studies mentioned the 

emotional exhaustion due to customer confrontation and monitoring systems. 

In contrast, the evaluator has some exhaustion (factors) that may influence 

subjective evaluation. Work stress and overload may impact the evaluator’s 

performance the same as the agent’s performance. Furthermore, the 

routinization of the evaluation and filling the corresponding forms may lead to 

burnout, which negatively reflects on the evaluations.  

 

The sequential evaluation of people and rapid switching between the good and 

bad performance may impact the evaluation results, which is called “cognitive 

bias” (Kahneman and Tversky 1972; Kahneman and Tversky 1973; Tversky 

and Kahneman 1973; Kahneman and Slovic 1982; Kahneman and Tversky 

1996; Gilovich et al. 2002; Kahneman and Frederick 2002; Ehrlinger and Kim 

2016). Ahmed (2017a)8 studied the psychological factors that are relevant to 

the theory of mind (ToM) and cognitive bias. Those factors deviate the 

evaluator judgment from an objective evaluation into biased heuristics based 

on social influences and precedent experiences. The study selected three 

types of cognitive biases: availability, representativeness and anchoring effect 

(Ahmed 2017a). Availability bias suggests that the likelihood and the 

frequency of events cause cognitive bias. It has been assumed that the 

 
8 University of Bradford – Module 7, pilot project. 
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evaluator listened to three angry calls followed by 20 regular calls; the 

evaluator, in this case, is subjected to availability bias toward the angry 

customers because the neutral calls are the most frequent events that 

occurred. It contradicts with the actual likelihood of the angry calls 

𝑝(𝑐𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝑏𝑒ℎ𝑎𝑣𝑖𝑜𝑢𝑟 |𝑎𝑛𝑔𝑟𝑦) =  
3

23
  compared to others (

20

23
). Representativeness 

bias suggests that misjudgement may occur to the extent to which a single 

case or example is representative of a particular category, group or stereotype 

(Ehrlinger and Kim 2016). It happens because of the similarity in the essential 

characteristics of the case or salient features of the process by which is 

generated (Kahneman and Tversky 1972: 430). This bias is more generalised 

than anchoring or focalism9 because it focuses on more than one feature. It is 

a stereotype bias that has a high dependency on people’s experience with 

similar behaviour or group of people. The evaluator may be under the 

impression that the caller is overburdened, incompetent, or elusive so that the 

agent’s performance is deemed acceptable. Anchoring bias is defined as the 

tendency of people to focus on a single behavioural factor of the call when 

making a judgement (Ehrlinger and Kim 2016). The initial anchor from the 

customer’s behaviour may be generated by part of the call that stimulates a 

particular judgment by the evaluator (Kahneman and Slovic 1982). For 

example, when the evaluator hears laughter, it triggers the sensory cognition 

that the agent is performing well, which is not guaranteed. Focalism is a 

cognitive bias relevant to anchoring bias, which is defined as the tendency of 

people to focus on a single behavioural factor only of the call when making a 

judgement (Ehrlinger and Kim 2016).  

The pilot project has a small sample (less than 30 participants). However, 

some procedures were overlooked in measuring the validity and reliability of 

the questionnaire so that the data analysis will be reviewed to examine the 

three types mentioned.  

 

 
9 Anchoring and focalism will be discussed later in anchoring effect. 
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Causal ambiguity (characteristic/lexical) is an essential factor causing 

subjective decisions (Powell et al. 2006). Subjective evaluation takes place 

when management cannot judge or assess the firm resources objectively 

because of the ambiguity effect. The ambiguity is not in the resources but 

people themselves (Mosakowski 1997). Thus, there are many types of 

subjective evaluation that occurred due to the effect of uncertainty (ambiguity). 

The general principle is self-serving when management evaluates the 

resources or assets for their own advantage (Bertini et al. 2019). Under the 

self-serving umbrella, management starts to rate the competency of resources 

above the average, which is called “above the average effect” (Powell et al. 

2006). They evaluate the competency according to their own capabilities 

rather than competitors’, which is called “self-assessment”.  The management 

assessment usually is significantly higher than external raters, especially for 

ambiguous dimensions (Farh and Dobbins 1989). Klar and Giladi (1999) found 

what is called “self-judgment”, in which managers may assess their 

competencies while ignoring competitors’ competencies. Most of the results 

show that they rate themselves above the average. Consequently, competitive 

advantage is risky because of the misperception, as well as misjudgement of 

the real competency of call centre resources.  

 

 The Gender Effect   
 

Call centre work is commonly seen as “women’s work” (Mirchandani 2005). 

There are many studies claim that “hegemonic femininity” is required in 

providing excellent service on the telephone with skills such as being nice, 

making customers feel comfortable, and dealing with irate customers 

(Hochschild et al. 1983; Leidner 1999; Steinberg and Figart 1999). Belt (2002) 

suggests women are primarily required in call centres due to gendered ‘social 

skills’, interpersonal communication, personality, patience, problem-solving, 

empathy, emotional labour and oral proficiency (Lloyd 2016: 286). Belt (2002) 

categorised two types of working women: women who have high performance 
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and professional career-seeking behaviour. The other type is women who 

have low interest in work and prioritise their private family life. The second type 

is less interested in the promotion and managerial positions, and most of them 

have low-ranked jobs in call centre positions (agents) (Belt 2002). The position 

may reflect on their interest as well to give feedback to the evaluator, or they 

are almost always satisfied with their evaluation. The voice tone of women is 

much more appealing to customers than men (Belt 2002) so that evaluators 

may perceive women’s performance as being much better than that of men. 

However, women, as evaluators, may have a different opinion about the 

performance of men.  

 

The previous studies have suggested that there is a relationship between 

gender, skill, and jobs. However, Female-dominated service jobs are exported 

to countries with cheap labour to be done by highly educated female workers 

compared to men (Mirchandani 2005). This type of engagement may give the 

impression of the higher performance of women because they are highly 

educated and overqualified and accept low wages compared to men in the 

same positions. Stereotyping of gender similarities and differences may also 

affect the subjective evaluation.  

    

 The Literature Review Gap(s)  

 

The broad gap of this study is built on determining the workers' perception and 

subjective evaluation toward call centre resources. From previous sections, it 

was concluded that many studies in the area of subjective evaluation are 

based on the HRM perspective. Some of these studies focus on the effect of 

subjective evaluation on an employee’s performance (Breuer et al. 2013; 

Angelovski et al. 2016; Frederiksen et al. 2017). Other studies were motivated 

toward determining the psychological aspects of subjective evaluation 

(Kahneman and Tversky 1972). González-Benito (2005) studied the effect of 

cultural diversity on productions and marketing operations. All these studies 
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were mainly concerned with human resources rather than other organisational 

resources. The studies were focused on the impact of subjective evaluation on 

people’s performance from different aspects like motivation, well-being, stress 

and emotional exhaustion (Petrushin 1999; Zapf et al. 1999; Holman et al. 

2002; Grebner et al. 2003; Wegge et al. 2006; Hood and Forey 2008; 

Frederiksen et al. 2017). However, the studies show a lack of linking 

subjectivity in evaluating other resources, i.e., technology. Secondly, linking 

subjective evaluation to operations performance was overlooked or out of the 

scope of these studies. Powell (2006) offered a study about management 

perception toward competitive advantage over different propositions for future 

research(s), but no empirical investigation was applied. Moreover, Powell’s 

study focused much more on linking the causal ambiguity to the firm’s 

performance in order to define a relationship between each other. Table-2 

illustrates a sample of the previous studies, the domain and the paradigm. 

 

# The Study Domain Paradigm  Reference 

1 The effect of subjective 

evaluation on the 

employees’ career. 

Economic 

Behaviour & 

Organisations – 

Economic 

Reviews 

 

 

 

 

 

 

 

 

HRM 

 

 

 

 

 

(Frederiksen et al. 

2017) 

2 

 

The study discusses the 

relevancy of agent payment 

and performance 

measurement according to 

bias or discrimination  

(MacLeod 2003), 

(MacLeod and Tan 

2016) 

3 The social ties between the 

hiring managers and the 

employees 

(Angelovski et al. 

2016) 

4 The study about the bias in 

paying employees 

compensation  

(Prendergast and 

Topel 1993) 

5 The social ties between 

managers and employees in 

the workplace. 

Management 

Science 

(Breuer et al. 

2013) 
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6 The subjective evaluation of 

organisational performance 

and its reflection on 

marketing orientation  

Marketing 

management 

(González-Benito 

and González-

Benito 2005) 

7 The effect of performance 

evaluation on people’s 

performance and work 

experience 

Human 

Resources 

(Deery and Kinnie 

2002) 

8 People’s motivation and 

well-being in call centres. 

Other studies are focusing 

on emotional exhaustion 

and the reflection on 

performance and evaluation 

as well  

 HRM (Wegge et al. 

2006);  

(Taylor et al. 2002) 

(Bain and Taylor 

2000) 

(Taylor and Bain 

1999) 

(Taylor 1998) 

(Grebner et al. 

2003) 

9 The studies trying to 

determine performance 

through language features 

and machine processing 

IS (Friginal 2013); 

(Ahmed et al. 

2018b); 

(Carmel 2005); 

(Anton et al. 1999) 

10 The study was to examine 

service providers' 

behavioural discretion 

regarding the length of 

service time and the 

variables that affect their 

discretion over 225 call 

centre employees. 

 

 

 

 

 

 

 

 

Operations 

Management 

 

 

 

(Gil et al. 2015) 

11 The management system 

architecture and reliability in 

call centres. 

 (Andrade et al. 

2018) 

12 Examining the usefulness of 

RBV/RBT. 

Operations 

management  

(Ketokivi 2016) 
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13 The level of management 

practices and the 

relationship with the three 

significant dimensions of 

firms' performance  

(profitability, growth and 

productivity). 

General 

Business 

 

 

 

(Brito and Sauan 

2016) 

14 The subjective evaluation 

and causal ambiguity effect 

on performance 

Operations 

Management 

(Powell et al. 

2006) 

15 The RBT in operations 

management  

Operations 

Management 

 (Hitt et al. 2016), 

(Bromiley and Rau 

2016) 

Table 2 - Sample of the performance evaluation studies  
 

The table-2 shows the studies and literature relevant to performance 

evaluation. Most of the studies focus on the human resources perspective and 

the reflection on people performance. Other studies applied the subjectivity in 

performance evaluation on call centres environment. The performance 

evaluation was studied as well from the prospect of operations management 

and the impact on operations performance.  

 

This study tries to determine the relationship between the call centre 

resources, and the subjective evaluation/decisions. The study proposes that 

by reducing the subjective evaluation, the competency of the call centre 

resources is objective with less bias or misperception. The resources are not 

limited to human resources, but extending the resources to cover the 

technology, the process and customer experience. 

 

The RBT emphasis on causal ambiguity, which is the ambiguous path, links 

the resources together and prevents the competitors from being able to imitate 

the organisation’s competitive advantage. However, the theory mostly deals 

with competitors and outsiders but does not propose a mechanism or attributes 

for fair judgment to these resources and tight assessment of the causal 
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system. Powell (2006) concluded from previous studies that there are 

ambiguities that prevent competitors from resources imitation, as per the RBT 

definition. However, he mentioned the existence of ambiguity with 

management in different perspectives that confuse or create a misperception 

related to their assessment or judgment to the actual competitive advantage.  

 

Hereunder is the summary of the gaps that will be covered through this study: 

• Determining the factors of the three call centre resources 

(technology, human resources and process structure) and studying 

their influence on subjective evaluation. 

• Defining the factors for each resource construct and liking each 

factor to the subjective evaluation. 

• The theoretical proposition that reducing subjective evaluation 

leads to better evaluation (objective evaluation). 

 

 Conclusion 

 

By reviewing the literature and the studies relevant to the performance 

evaluation, there are some critical points to be highlighted. The first point is 

that subjectivity exists in the firms and biases the performance measurement 

and evaluation. The agent’s differences according to the non-specific tasks 

(non-technical), the context of work and the different situations may be relevant 

to subjective evaluation. The second point is that subjectivity may not be 

limited only to human resources but may be extended to include the 

technology used, as well as the processes and standards applied. According 

to RBT, technology, processes, and human resources formulate the 

organisational competency and capabilities that lead to competitive 

advantage. Management may be biased in evaluating the real competency 

because of customer feedback or management’s mindset that is irrelevant to 

other aspects (i.e., technology, processes) like: self-serving and stereotyping. 

The RBT argued some essential points relevant to subjectivity in the evaluation 
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due to causal ambiguity that does not only affect competitors but management, 

as well. 

  

The following pages will try to explore the factors that influence subjective 

evaluation. Furthermore, it will be required to determine the relationship 

between constructs and subjective evaluation if it exists. Also, each construct 

will be explored and investigated in order to break it down in smaller factors. 

The factors help the study to deeply explore the relationships that lead to 

accepting or rejecting the proposed hypothesis.    
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Chapter 3: Research Model and 

Hypothesis Development 

  



 Page 59 

3 Research Model and Hypotheses Development  

 Introduction 

 

The study scope is concerned with the overall performance of call centres. The 

motive of the study is to determine the factors that may impact performance 

evaluation. This chapter tries to answer the following research question: 

• How can performance be measured objectively? 

 

Referring to literature in performance management and operations efficiency 

(Chapter 2), it has been concluded that the agents, technology, process 

structure, customer experience, management perception and gender 

differences may influence subjective evaluation. These constructs comprise a 

group of factors or sub-factors that shape the construct relationship with 

subjective performance. The objective of this study is to determine the 

influence of these factors, under each construct, to subjectivity and their 

contribution in evaluation biasing.  

 

The next section explores the variables/sub-variables for each construct and 

develops the hypothesis that proposes the relationship with subjective 

evaluation. Before each hypothesis, there is a summary of the construct, then 

more details about the variables relevant to each construct.   

 Hypotheses Development 

 

The objective of the research is determining the relationship between the 

constructs mentioned in the previous chapter and subjective evaluation. The 

objective of the study is examining the hypotheses and the proposition of each 

construct. The study is based on a quantitative deduction approach and 

relevant instruments. The instruments will be illustrated in more detail in the 

next chapter (Chapter 4: Research Methodology). A deduction approach goes 

through a hypothesis test based on a theoretical concept or view in order to 
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determine the study aspects and relationships in order to conclude the study 

outcomes (Creswell 2009). The hypothesis is the central study conclusion for 

answering the study questions and claiming the relationship of the conceptual 

model aspects. It requires reasoning and pieces of evidence in the next steps 

to prove the claim(s) (Huff 2008). It is a very challenging stage that is required 

to be specific, discriminating and simple (Van de Ven 2007). The hypothesis 

should be specific so that it avoids general terms or a wide range of variables 

or relationships that loses the focus on the core argument of the study. 

Discrimination is required to be a conditional argument that is disciplined to a 

specific context or definition. A simple argument means one that is easy for 

understanding and illustration. The previous guidelines are considered in the 

current study hypothesis development through the following steps: 

 

1- Specifying the study variables under each construct that has been 

concluded from the literature review chapter. There are independent 

variables that include all the study variables and one dependent variable, 

which is subjective evaluation (Subjective Performance).  

2- Discriminating the relationship between the variables and the subjective 

performance. As subjective performance is not determined at this time, the 

argument is based on the influence of the study’s independent variables on 

the dependent variable. The argument focuses on the existence of 

influence regardless of the causal interpretation. 

3-  Simplicity is achieved by simple hypothesis construction between the 

dependent and independent variable (Bryman and Bell 2015). 

   

 Subjective Evaluation Constructs  

 

The following sections will discuss each construct and its relevancy in the 

subjective assessment. They will then attempt to conclude the 

factors/variables that may influence subjective evaluation. The main 

categories that have been concluded from the previous chapter are agent, 
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technology, process, customer, and management. The agents are the core 

resources that create competitive value compared to rivals. Tacitness and 

complexity are the cause of accumulated experience and value creation. The 

agents vary in skills, non-specific jobs and contextual performance, as well. 

The agent construct is named “agent differences”, as the study claims that 

subjective evaluation arises because of the differences among the agents' 

performance types. It is proposed either that the technology change creates 

subjectivity due to technology development and channel variety so that the 

construct is called “technology development”. Gender differences may impact 

the evaluation due to the perceptions about the performance differences. As 

gender implicates the difference in nature and function rather than 

performance, it is called “gender effect” or “gender difference”. It implies that 

gender difference affects the evaluation being subjective. The process 

structure, customer experience and management perceptions are the 

proposed constructs for the categories of process, customer and 

management.      

 

Therefore, it is proposed that the subjective constructs are as follows: 

1- Agent Differences Construct  

2- Standards and Processes Structure Construct:  

3- Technology Development Construct 

4- Customer Experience Construct 

5- Management Perception Contract 

6- Gender Differences Construct 

 

    

 Agent Differences Construct 
 

The first construct is agent difference, which is a group of skills and 

competencies that should lead to rare, valuable, inimitable, and non-

substitutable resources (Barney 1991). Task performance is related to the 
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cognitive ability of the agent to perform the task right (technical core or 

technical task). The job-specific proficiency sub-factor can be considered 

objective and excluded from the study because the agent answers can be 

“yes” or “no”, or itemised (taylorised) so that the evaluator gives a score for 

each item fulfilled out of the total items required. The non-job-specific task 

proficiency are the tasks required from the agent that are irrelevant to the 

technical core of the call centre. It is more relevant to other individual skills 

such as communication skills, oral proficiency or listening skills (Sonnentag 

and Frese 2003). Non-specific-job proficiency creates room for individual 

evaluation because the behaviour and attitude cannot be taylorised the same 

as technical tasks (Deery et al. 2002). For example,  listening skills, as a part 

of communication skills, are concerned with the conversation switching points 

so that the agent knows when he/she can start talking without interruption to 

the caller (Wooffitt 2005). As the agent can be trained on how to respect and 

carefully handle the conversation, repeated interruption of the customer may 

confuse the evaluator, who might consider it a lack in agent skills. As per the 

literature review chapter, non-specific-job proficiency is concerned with the 

agent’s tone, communication skills, fluency in a local or a foreign accent, and 

humour behaviour. All the previous factors are equivocal and evaluated 

according to antecedent experience and perceptions. The second factor is the 

contextual performance, which refers to the activities that do not reflect on the 

task itself but support the organisation socially (Viswesvaran and Ones 2000). 

Contextual performance is concerned with the organisational citizenship 

behaviour (OCB) and prosocial organisation behaviour (POB). The OCB aims 

“primarily at the smooth functioning of the organisation as it is at the present 

moment” (Sonnentag and Frese 2003: 7). It consists of five components: 

altruism, conscientiousness, civic virtue, courtesy, and sportsmanship (Organ 

1988). POB is more proactive behaviour, including personal initiative (Brief 

and Motowidlo 1986) for helping co-workers and protecting the organisation, 

i.e., an auxiliary call for helping other agents. 
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The construct is named “agent difference” rather “agent performance” or 

“agent skills” because the subjective evaluation emerges due to the delta 

change from a person to another. In other words, the feeling of differences 

between the agents creates the tendency toward subjective evaluation of the 

performance.   

 

Table-3 illustrates the factors, theories, models and sub-factors for each factor.  

 

Factors Description Theory or model Sub-Factors 

Task 

Performance 

The non-specific-

job proficiency, 

which is relevant to 

communications 

and oral skills 

Performance 

Theory  

Tone, communication skills, 
language fluency, humour 
behaviour, sincere voice, 
empathy 
 

Contextual 

Performance 

The activities are 

relevant to 

supporting the 

organisation 

socially 

OCB Altruism, conscientiousness, 
civic virtue, courtesy, and 
sportsmanship 

  POB Helping co-workers and 
protecting the organisation 

  Counterproductive 

Behaviour 

Violation of organisational 
norms that threatens the 
well-being of the 
organisation 

Table 3: Agent Performance – The two performance factors 
 

 

 

 

The proposed hypotheses are: 

 

Hypothesis (1): 

H1a: The agent difference influences subjective performance. 
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The hypothesis is extended to cover the relevant factors constructing the agent 

difference, as follows: 

 

H1a1: The Non-specific job task influences subjective performance. 

 

H1a2: Contextual performance influences subjective performance. 

 
 Standards and Processes Structure Construct 

 

The process for handling call centre activities is a complex one in terms of job 

design, role ambiguity and policies/standards contraction (Bakker et al. 2003; 

Mukherjee et al. 2009; Ibrahim et al. 2019). Previous studies are concerned 

with job stressors and burnout that leads to agents’ turnover. Furthermore, 

they are relevant to situational factors that stimulate and support or hinder 

performance” (Sonnentag and Frese 2003: 11). The situational factors are 

linked to the job design and characteristics model (JCM) developed by 

(Hackman and Oldham 1975). The five job characteristics model (JCM) for 

enriching jobs in organisational settings provides a set of job characteristics: 

skill variety (job requires various activities, skills and abilities); task identity (job 

requires visible outcomes); task significance (job influences other people); 

autonomy (freedom – unrestricted job workflow); and feedback (worker has 

knowledge of results) (Hackman and Oldham 1980). The job design and 

workplace environment may create subjectivity in the evaluation due to 

management’s judgement of how closely the agent sticks to the process flow. 

For example, job autonomy increases performance, as per JCM; however, it 

may also increase management’s expectations toward the performance where 

subjectivity exists.  Furthermore, the skill varieties, task identity and 

significance may create what is called role ambiguity. Role ambiguity is the 

unclear agent responsibility, which confuses management in the evaluation 

process. The agent, besides having the call with the customer, should report 

the incidents in the wrap-up time, which is the time between the two successive 

calls (Rubingh 2013). There are other activities like regular vocation training 
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and team meetings (Grebner et al. 2003). All these activities may be evaluated 

with a different weight according to management perception. The 

standards/policies contradiction may lead to subjective evaluation either. As 

per the interviews in section 2.10.2, the evaluators gave a poor evaluation 

because they supposed the agent should be able to propose a resolution out 

of the box. This means that management may have double standards in the 

evaluation by following the rules, placing the workflow side by side with 

overstepping the standards and giving creative responses. The contradiction 

also appears when management encourages the agent to elongate the call for 

a better relationship with the customer and to shorten the call at the same time 

to achieve the target of calls per day.  

 

Breuer’s (2013) study states the level and time of engagement among 

management and workers creates a subjective evaluation. Breuer concluded 

that the close relationship between management and employees over a long 

period of time gives a better evaluation where there is no difference in 

performance. It implies that the intersubjectivity between management and 

agents due to the process workflow can cause a subjective decision. For 

example, when the agent receives the evaluation from the quality team, the 

agent sends the feedback and has the right to accept it, reject the evaluation 

or escalate it to top management. Agent feedback may reflect on subjective 

evaluation and also cause additional stress on the evaluator. The positive 

feedback, i.e., thanking the evaluator, may also create positive reinforcement. 

Therefore, the evaluator may be subjected to release the stress or 

acknowledge the appreciation in the form of better evaluation when there is no 

difference in true performance. Here, we summarise the three main factors of 

the process structure construct, which are job design, contradictory standards 

and intersubjectivity.   
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Factors Description Theory or model Sub-Factors 

The job design The business 

process workflow 

and its reflection 

on subjective 

performance. 

JCT – JCM Skill variety, task identity, task 

significance, autonomy and 

feedback 

    

Contradictory 

standards 

The double 

standards and/or 

contradictory 

policies 

Call Centres 

literature 

 

Intersubjectivity The engagement 

level between the 

agents and the 

supervisors 

Intersubjectivity 

system theory 

 

Table 4: Process structure construct - subfactors 
 

Therefore, the proposed hypothesis is: 

 

Hypothesis (2): 

H2a: The process structure influences subjective performance. 

 

The hypothesis is split into three sub-hypotheses, as follows: 

 

H2a1: Job Design influences subjective performance. 

 

H2a2: The process contradiction influences subjective performance. 

 

H2a3: The Intersubjectivity among managers and agents influences 

subjective performance. 

 Customer Experience Construct 
 

The third construct is customer experience (CE), which forms the differential 

advantage of customer service (Verhoef et al. 2009). The delay of response, 
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the low cognitive ability of the agent to understand or lack of listening skills 

lead to the disappointed customer (Gil et al. 2015). However, there are other 

factors that are irrelevant to agent performance. For example, there may be a 

negative experience regarding the long queue of the call centre; the channels 

of communications, i.e., complexity in using the voice service; or the company 

product itself. The customers may be frustrated when they fail to get the proper 

service over the phone because of the company policy or product limitation 

rather than the agent’s performance (Cosseboom 2019). For example, many 

customers are subjected to long waiting times over a queue, which causes 

them to become frustrated even before the call is connected to the agent. The 

customer is characterised by 1) emotional experience (Rychalski and Palmer 

2017); 2) cognitive ability; and 3) senses affect (Kranzbühler et al. 2017). 

Emotional experience means that calls are relevant to the lousy experience of 

anxiety and anger for similar cases in the past. It becomes a stereotyping that, 

i.e., the bank call centre is always having frustrating people with lousy service, 

which may not be valid. The social context in call centres is quite different from 

any other business entities because it is limited to a telephone call of about 3-

5 minutes. The cognitive effect is the reflection of the customer’s 

understanding of the contents of the call on his/her satisfaction. The call 

centres handle more complicated service in the financial, insurance and 

telecom sectors. As mentioned previously, the agent’s cognitive ability is 

essential to clarify the queries, but the agent should not always be blamed due 

to customer lack of cognitive ability to understand (Hudson et al. 2017). The 

sense effect is an external effect that reflects on people’s sense through the 

communication journey (Rychalski and Palmer 2017). For the contact centres, 

it can be defined as hearing sense, such as music-on-hold, a noisy line, crowd 

noise around the agent and others. The visual sense is due to the colours of 

the website, the chatbot design and font size. 

All previous factors reflect on customer experience and satisfaction, which are 

mostly irrelevant to agent performance. The study proposes that the previous 

factors appear in the form of customer behaviour. Subjectivity may reside in 
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the change of customer behaviour through the call or over a series of calls. 

Management may perceive the call successful when the angry customer 

becomes calm or funny, and vice versa. Controlling customer behaviour is an 

outstanding resolution by the agent. Nevertheless, considering it as an 

evaluation factor is implausible because the causes are not tightly relevant to 

agent performance. Even in the cases of “phone rage” (Deery et al. 2002), it 

is considered as the ultimate subjective cases that should be excluded from 

the evaluation.  

 

By retrospecting the theory of William Harold Hutt (1936), it states that the 

consumer’s opinions and demands formulate the organisations’ strategies for 

the final products or services that should be produced by resources. The 

projection of the theory is on the call centre resources, especially the agents 

that are the core of the call centre operations. From a management 

perspective, the management ideology deviates the organisational goals from 

“producer-oriented to customer-oriented, which increases customer 

sovereignty” (Frenkel 1999). When there is a divergence between managers’ 

ideology and goals/standards, this may lead to significant deviation of fairness 

assessment. The customer sovereignty strengthens customer power and 

pressure on management due to many reasons, like the interrelationship, 

complaints, feedback and experience (Korczynski et al. 2002). In other words, 

customer sovereignty formulates the management ideology overtime being 

followers to the customer’s opinions and feedback. Thus, customer power and 

pressure may have an effect on management perception about the quality and 

performance level. The table below summarises the customer experience 

factors. 
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Factors Description Theory or 

model 

Sub-Factors 

Customer 

Behaviour 

Change 

The behavioural 

change through 

the call and 

evaluation 

reflection 

Call centres 

Literature 

Emotional behaviour aspects: 
anger, calm, rage, humour  

    

Customer 

sovereignty 

The prevailing 

ideology in the 

call centre about 

customer power 

Consumer 

sovereignty 

theory 

Customer-management 
Relationship, customer power 

Table 5: Customer Experience factors 
 

The proposed hypothesis is thus: 

 

Hypothesis (3): 

H3a: Customer experience influences subjective performance  

 

The hypothesis is based on the following two sub-hypotheses: 

 

H3a1: Customer behaviour influences subjective performance  

 

H3a2: Customer Sovereignty influences subjective performance  

 

 Technology Development Construct 
 

The fourth construct is technology development that has a direct link to 

resource capabilities (equipment, technology, human capital) and formulates 

the organisation’s competitive advantage (Sirmon et al. 2007; Sirmon et al. 

2011). The word “development” indicates the movement from no change of 

technology to change status, which creates subjectivity. In other words, the 

study argues that technology does not create subjective evaluation solely 

unless it is changed or needs to change. There is a question if technology 
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downgrading has the same effect on subjectivity. The answer is “yes”; 

however, this is not a common practice in call centres, as the competition 

forces adopting newer technologies (Cosseboom 2019).  

 

The technology is a deceptive resource due to lexical ambiguity, where the 

managers interpret technology differently according to their experience, 

culture and level of education, i.e., information technology, infrastructure, 

communications, or the product itself (Powell et al. 2006). Furthermore, the 

technology, as a broad expression, may deceive management into believing 

that the technology possession means, by default achieving, the ultimate 

performance. It is a superficial claim that technology does miracles in 

monitoring and controlling, “then complete managerial control will inevitably 

result” (Bain and Taylor 2000). The previous claim ignores the integrity of 

resources and the complexity of managerial practices. Therefore, the study 

proposes call centre technology in two perspectives: the channels’ 

development and technology acceptance.  

The unified theory of acceptance and use of technology (UTAUT) aims to 

explain the user intentions to use the technology and the corresponding 

behaviour (Venkatesh et al. 2003). The theory comprises four contracts: 

performance expectancy, effort expectancy, social influence, and facilitating 

conditions. The theory proposes a model to predict user behaviour and 

intention due to the use of technology (Venkatesh et al. 2016). Consequently, 

workers behaviour is subjected to change according to the use of technology 

in call centres. The technology acceptance construct extends the theory to the 

different workers level rather than the direct user. The call centre workers 

accept the new technology, and in turn, technology increases their 

expectations about the performance.   

 

Channels development reflects on the complexity of resources and the call 

centre capability (Brito and Sauan 2016). The channels, either newly deployed 

or enhanced ones, may affect the agents' performance as well as the 
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complexity of the evaluation process, which open the door for subjective 

evaluation. For example, web chatting is a contact centre service that has a 

different evaluation scheme compared to legacy calls regarding response 

time, conversation duration and spelling mistakes, as well. Furthermore, the 

artificial intelligence (AI) of the chatbot or self-services has a tolerance of 

accuracy, which may lead to unsatisfactory services. The study argues that 

the development of the channel embraces a subjectivity, which negatively 

reflects on the valuation of the competitive advantage.    

 

 

Factors Description Theory or 

model 

Sub-Factors 

Channels 

development 

The 

development or 

improvement of 

channels 

increases 

subjectivity. 

RBT/RBV Channels/technology 
complexity 

    

    

Technology 

Acceptance 

The technology 

acceptance 

increases the 

management 

perception 

toward the call 

centre 

performance. 

UTAUT 

(acceptance 

theory of 

technology) 

Performance expectancy 

Table 6: Technology Construct and sub-factors 
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The proposed hypothesis is:  

 

Hypothesis (4): 

H4a: Technology development influences subjective performance.  

 

The hypothesis is split into two sub-hypotheses: 

 

H4a1: Channels development influences subjective performance.  

 

H4a2: Technology Acceptance influences subjective performance.  

 

 Management Perception Construct 
 

Management is the primary role of evaluation in this study. All the previous 

factors are overseen from a management perspective but in different 

categories. As mentioned, the previous constructs have been categorised 

under different constructs to segregate the factors that are relevant to the 

resources, the customer, the processes structure, then management itself. In 

other words, assuming that previous constructs have been eliminated, 

management remains with their own perceptions and subjective decisions. 

Secondly, the study considers supervisors and quality assurance (evaluators) 

in call centres under the management definition.  

 

The management perception construct extends the previous studies of 

favouritism and stereotyping (Kane et al. 1995; Breuer et al. 2013; Angelovski 

et al. 2016). It focuses on subjective performance that is affected by the 

following psychological factors: stereotyping; favouritism (Taylor et al. 2002; 

Stangor and Walinga 2010; Breuer et al. 2013; Angelovski et al. 2016); 

management ideology (Frenkel 1999); and emotional exhaustion (Deery et al. 

2002). The stereotyping dimensions comprise different factors. Examples may 

include: working shifts, i.e., during midnight shifts, people are not working as 
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hard as peak-hour workers; call handling behaviour, i.e., transferring calls to 

other agents with no reason; workplace location, i.e., people in branches or 

remote sites have less workload than those at headquarters; and outsourced 

people compared to insourced, i.e., outsourced people are less loyal than 

insourced.  

 

The sequential evaluation of people and rapid switching between good and 

bad performance may impact the evaluation results, which is called “cognitive 

bias” (Kahneman and Tversky 1972; Kahneman and Tversky 1973; Tversky 

and Kahneman 1973; Kahneman and Slovic 1982; Kahneman and Tversky 

1996; Gilovich et al. 2002; Kahneman and Frederick 2002; Ehrlinger and Kim 

2016). These psychological factors are relevant to the theory of mind (ToM) 

and cognitive bias. Those factors deviate the evaluator’s judgment from an 

objective evaluation into biased heuristics based on social influences and 

precedent experiences. After a massive number of evaluations, the evaluator 

starts to assess the performance consistently, with no deviation than previous 

evaluations (Kane et al. 1995). The previous case study is about the stability 

of the evaluation for the same rater; however, the evaluators are still giving a 

different evaluation for the same agent, which is unfair.   

 

The study selected three types of cognitive biases: availability, 

representativeness and anchoring effect (Ahmed 2017a). Availability bias 

suggests that the likelihood and frequency of events cause cognitive bias. It 

has been assumed that the evaluator listened to three angry calls followed by 

20 regular calls; the evaluator, in this case, is subjected to availability bias 

toward the angry customers because the neutral calls are the most frequent 

events that occurred. It contradicts with the actual likelihood of the angry calls 

𝑝(𝑐𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝑏𝑒ℎ𝑎𝑣𝑖𝑜𝑢𝑟 |𝑎𝑛𝑔𝑟𝑦) =  
3

23
  compared to others (

20

23
). Representativeness 

bias suggests that misjudgement may occur to the extent to which a single 

case or example is representative of a particular category, group or stereotype 

(Ehrlinger and Kim 2016). It happens because of similarity in the essential 
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characteristics of the case or salient features of the process by which it is 

generated (Kahneman and Tversky 1972: 430). It focuses on more than one 

feature or on the whole case. It is a stereotype bias that has a high dependency 

on people’s experience with similar behaviour or a group of people. The 

evaluator may be under the impression that the caller is overburdened, 

incompetent, or elusive so that the agent’s performance is deemed 

acceptable. Anchoring bias is defined as the tendency of people to focus on a 

single behavioural factor of the call when making a judgement (Ehrlinger and 

Kim 2016). The initial anchor from the customer behaviour may be generated 

by part of the call that stimulates a particular judgment by the evaluator 

(Kahneman and Slovic 1982). For example, when the evaluator hears 

laughter, it triggers the sensory cognition that the agent is performing well, 

which is not guaranteed. Focalism is a cognitive bias relevant to anchoring 

bias, which is defined as the tendency of people to focus on a single 

behavioural factor of the call when making a judgement (Ehrlinger and Kim 

2016).  

  

In contrast to the emotional exhaustion of the agents (Deery et al. 2002; 

Holman et al. 2002), management is also subjected to emotional factors that 

may influence their subjective performance rating. Many studies showed that 

emotional exhaustion of the CSR could affect performance and lead to burnout 

(Niehoff and Moorman 1993; Deery et al. 2002; Holman et al. 2002; Dormann 

and Zijlstra 2003; Suri and Rizvi 2008). It implies that work stress and overload 

may negatively impact management or quality team performance in evaluating 

the agent’s performance. Furthermore, the routinisation of the evaluation and 

filling the designated forms may lead to burnout, which negatively reflects on 

the performance evaluations.  
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Factors Description Theory or model Sub-Factors 

Stereotyping Due to work nature 

or precedent 

experience  

OCB, Theory of 

mind 

Representativeness 

Cognitive bias Biased heuristics Theory of mind Availability, 
representatives, 
anchoring 

Self-evaluation Evaluation based 

on evaluators’ skills 

Social comparison 

theory 

level of engagement  

Self-serving Evaluation based 

on self-interest 

-Motivation theory 

-Information 

processing theory 

-Self-presentation 

theory 

Self-judgment, self-
assessment, above 
the average effect 

Evaluator 

exhaustion  

The bias occurred 

due to evaluator 

exhaustion. 

JCT-OCB Evaluator exhaustion 

Table 7: Management construct - Theories and Factors 
 

The proposed hypothesis is thus: 

Hypothesis (5):  

H5a: Management perception influences subjective performance. 

 

The hypothesis is built from five sub-hypotheses, as follows: 

 

H5a1: Management Stereotyping influences subjective performance. 

 

H5a2: Evaluator Cognitive bias influences subjective performance. 

 

H5a3: Management Self-evaluation influences subjective performance. 

 

H5a4: Management Self-serving influences subjective performance. 

 

H5a5: Evaluator exhaustion influences subjective performance. 
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 The Gender Differences Construct 
 

The construct is concerned with the agents' difference from a gender 

perspective and subsequent studies about gender differences (Belt 2002). 

Women are primarily desired in call centres due to ‘social skills’, interpersonal 

communication, personality, patience, empathy, and emotional labour. The 

study will test the gender difference in performance and skills. For example, 

does gender make a difference in performance or communication skills? 

Subjective evaluation occurs due to the preference of one of the genders over 

the other. Assuming that women are more emotional and have better social 

skills does not mean that the technical core is better, so that they should be 

evaluated higher than men. The same subjective constructs should be applied 

to reveal subjectivity in terms of technology adoption, i.e., “a man is smarter 

than a woman in using the new channels” (Wang et al. 2016). The gender 

differences have been projected to customer experience (Belt 2002), process 

structure (Connerley and Wu 2016), and management perception 

(Mirchandani 2005). The construct proposes that the gender difference may 

influence the subjective evaluation. The proposed hypothesis is thus: 

 

Hypothesis (6): 

H6a: Gender Differences influences subjective performance.  

 Hypotheses Test 

 

The previous discussion concludes that the six subjective constructs may give 

more extensive room of interpretation and lead to a biased evaluation or failure 

in measuring true performance. Evaluation bias occurs because of no access 

to the true performance (Breuer et al. 2013), and the leniency in rating 

efficiency (Kane et al. 1995) due to the nature of call centre services and 

misjudgement of customer service performance. Linking the resources to 

competitive advantage is challenging because the resource itself is incapable 
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of presenting the competitive advantage of an organisation unless they are 

utilised through tight job design and clear objectives.             

 

The table-8 summarises the study’s six constructs and related variables. 

 

Construct Variables(s) Code Definition 
(proposes Sub-

variables) 

References 

Agents’ 
differences 

- Non-specific 
job task 

- Traits 
 

AT1 
 

AT2 
 

- Individual skills 
such as 
communication 
skills, oral 
proficiency or 
listening skills. 

- Altruism, 
conscientiousness, 
civic virtue, 
courtesy, and 
sportsmanship 

- Helping co-workers 
and protecting the 
organisation 

- (Sonnentag 
and Frese 
2003) 

- (Viswesvara
n and Ones 
2000) 

Process 
Structure 

- The job 
designs 
 

- Contradictory 
Standards 
 
 

- Intersubjectivit
y 

PD 
 
 

PC 
 
 
 

PS 

- Standards 
formulation, 
orientation, script 
generation, 
performance [on 
calls], monitor, 
feedback. 

- the contradiction 
between the 
standards for an 
action 

- Evaluator feedback 
for the agent 
performance and 
the agent feedback 
about his/her 
evaluation. 

- Frese and 
Zapf  (1994: 
288) 

- (Wilson 
2009) 

- Cleveland 
2013 

Customer 
Experience 

- Customer 
Behaviour 

- Customer 
Sovereignty 
 

CB 
 

CS 

- Behaviour changes 
through the call   
 

- The customer 
relationship with 
management and 
power  

- (Wilson 
2009; 
Rychalski 
and Palmer 
2017) 

- (Frenkel 
1999) 

Technology 
Developmen
t 

- Channels 
Development 

- Technology 
Acceptance 

TD 
 

TA 

- The channels 
complexity and 
evaluation 
challenges 
(Dynamic 
Capability) 

- Performance 
expectancy  

- (Sirmon et 
al. 2007) 

- (Venkatesh 
et al. 2003; 
Foroudi et al. 
2018) 

Management 
Perception 

- Stereotyping 
 

- Cognitive bias 
 
 

- Self-evaluation 
 
 
 

MS1 
 

MC 
 

 
MS2 
 
 
 

- Management 
perception toward 
workers 

 
- Availability, 

Representativenes
s, Anchoring Bias 

- Evaluation based 
on evaluator’s skills 

- (Breuer et al. 
2013) 

- (Ehrlinger 
and Kim 
2016) 
(Suls and 
Wheeler 
2012; Suls 
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- Self-serving 

 
- Evaluation 

exhaustion 
 

 
MS3 
 
MX 

 
 
 
 

- Evaluation based 
on self-interest or 
advantage 
 

- Evaluator 
exhaustion 

and Wheeler 
2013) 
(Bertini et al. 
2019) 
 
(Deery et al. 
2002) 

Gender 
Differences 

- Gender 
differences 

GF - Non-specific Task, 
contextual 
performance, job 
design, 
intersubjectivity, 
customer 
behaviour, 
Channels 
development, and 
stereotyping  

- (Belt 2002; 
Mirchandani 
2005; 
Connerley 
and Wu 
2016; Wang 
et al. 2016) 

Table 8: Study Constructs and relevant variables 
 

Understanding the subjective factors helps organisations to eliminate or 

reduce their effect and allows for a more precise measure of the true 

performance and its competitive advantage. Furthermore, it allows machines 

and computer applications to measure the subjectivity levels based on 

hypothesised factors, thus measuring performance more objectively.  

 Subjective Performance Conceptual Model  

 

Referring to the study of Breuer, Nieken, and Sliwka (2013), they proposed a 

baseline for individuals’ rating upon social attachment (favouritism) using the 

weighted average method as following: 

 

𝑌𝑖𝑡 = 𝛼 +  𝛽𝑋𝑖𝑡 +  𝜗𝑉𝑖𝑡 + 𝛾𝐼𝑖𝑡 + 𝜑𝑡 + 𝜀𝑖𝑡 (3)  

 

Where 𝑌𝑖𝑡 is the individual rating of agent 𝑖, which is evaluated at time t. 𝑋𝑖𝑡 

represents the leading indicators for social attachment, and the vector 𝑉𝑖𝑡 

measures objective performance measures for worker 𝑖 in period t. 𝐼𝑖𝑡 are 

further worker characteristics and 𝜑𝑡, 𝜀𝑖𝑡 𝑎𝑟𝑒 equation constants. The Breuer 

study, in the equation-3, uses linear regression for predicting the constants. 

The weighting constants𝛽, 𝜗 are used to balance the effect of each variable 

for optimum values. They used both objective and subjective factors in order 
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to conclude the final presentation to agent rating. The main concern of the 

model is that they mixed between the subjective and objective factors, which 

are incommensurable. Although the equation determines the rating of the 

agent, it cannot determine the actual rating because of a different paradigm of 

subjective and objective measures. Secondly, the constants are handling 

additional information about the hidden factors that are related to agent rating, 

which makes the equation present a high-level rating of the performance for a 

specific case (favouritism). The third concern is that they proposed one of the 

variables as an objective measure, which makes it challenging to decide if it is 

purely objective in the social context.   

 

The Subjective Performance Model, denoted in the study by (SPM), 

determines the relationship between the subjective performance and the six 

constructs. The conceptual model, according to the developed hypotheses, is 

illustrated in Figure-13. It illustrates the main study constructs on the left side 

that comprise the study variables. The study variables are indicated with Hxax 

for the sub hypothesis. The main study hypotheses are arrows that link the 

main study contrasts and the subjective performance variable.  

 

The model assumes that subjective performance is the dependent variable 

that links one or more constructs directly to it. Each construct comprises more 

than independent variables. The constructs variables are mutually exclusive 

with other variables. The independent variables have different weight (effect) 

on the dependent variable so that the subjective performance variable sums 

up all the weighted values for all the independent variables.  
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Figure-13: Research Model 
 

In our study, each of the six constructs has different factors and dimensions. 

The SPM model determines the relationship between all the study factors and 

subjective performance. A similar equation of Breuer’s can present the model 

but limited to subjective variables only. Assume that 𝑺 is a dependent variable 

that represents the subjective performance, 𝒙𝟏, 𝒙𝟐, … , 𝒙𝒏 are the independent 

variables, 𝑁. 𝒘 is the weight of each factor for the optimum fitting of the 

subjective variable for each factor, and 𝑀 is the sample points for each factor. 

The following equation presents the subjective variable: 

 

𝑆𝑡 =
∑  ∑ 𝑤𝑖𝑥𝑗

𝑁
𝑖=1

𝑀
𝑗=1

𝑀
  (4) 

 

Where 𝑥𝑗 is the resulting agent evaluation, 𝑤 is the subjective weight,  𝑁 is the 

number of variables, 𝑀 is the number of agents and 𝑆𝑡 is the subjective 

evaluation for all agents at time 𝑡.  The subjective evaluation is the weighted 
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average of the agent evaluation for each construct. The weight is calculated, 

for example, as follows: 

𝑤𝑖𝑗𝑡 =  
∑ 𝑠𝑖𝑖

𝑥𝑗𝑡
  (5) 

Where 𝑠𝑖 is the subjective evaluation for specific variables. The equation will 

be achieved by determining the weight of each factor using a multiple 

regression method, which links or defines the relationship between the one 

dependent variable (subjective evaluation) and multiple independent variables 

(the constructs). The actual performance is concluded by subtracting the 

subjective evaluation from the resulted performance as in equation (6) 

 

 𝑨𝒄𝒕𝒖𝒂𝒍 𝑷𝒆𝒓𝒇𝒐𝒓𝒎𝒂𝒏𝒄𝒆 = 𝑹𝒆𝒔𝒖𝒍𝒕𝒆𝒅 𝒑𝒆𝒓𝒇𝒐𝒓𝒎𝒂𝒏𝒄𝒆 −  𝑺𝒖𝒃𝒋𝒆𝒄𝒕𝒊𝒗𝒆 𝒑𝒆𝒓𝒇𝒐𝒓𝒎𝒂𝒏𝒄𝒆        (6) 

 

Thus, the study determines the influence of the independent variable on the 

subjective performance. The more variables that are determined, the more 

accuracy of subjective performance can be determined. The second step after 

determining the subjective constructs is finding a way to eliminate these factors 

by excluding them manually through the legacy evaluation forms or 

automatically through selected technology to perform the classifications and 

get the proposed actual performance. The third step is determining a baseline 

of the resulting performance as current systems do and subtracting the actual 

performance, as equation (6), to get a baseline of the subjective performance 

individually for each contact centre or a customer service centre.   

 The Model Assumptions and Constraints 

 

The subjective performance model has been built under the assumption that 

the six constructs are independent of each other (mutually exclusive). For 

example, customer experience does not affect management perception, or 

agent performance is not affected by technology change, and so on 

(independent variables). Generally, the management construct looks 

interfering with all other constructs; however, as per Chapter 2, the 
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management sub-variables have been separated to be only limited to the 

managers themselves, regardless of other constructs. For example, 

stereotyping is a type of management mindset toward the technology, agents 

and the processes, regardless of the agent’s skills or technology used. 

Accordingly, it is preferred to conclude and extract all the management 

relevant factors/variables that look shared for all the constructs and list them 

all in the management construct. The independent constructs/variables 

classification helps to achieve the following:  

1- It avoids factors redundancy, which is required in some studies to apply 

factor analysis and additional analysis activities (Hair et al. 2006). 

2- Some variables will be presented by more than one sub-variable to reflect 

the literature as per table-8 (proposed sub-variables). Accordingly, the 

reliability check will be applied for variables consistency before hypotheses 

testing (William Trochim 2006).  

3- It helps for smooth and straightforward research analysis compared to 

more sophisticated techniques for multiple dependencies like multivariate 

analysis (Creswell 2009). 

4- It enforces the automation activities and decreases the processing 

resources required for the practical model that will be discussed in the next 

chapter.    

5- Moreover, the study is based on a linear relationship between the 

dependent and independent variables. The linear models are standard 

practice in social research studies and mathematical modelling due to the 

following reasons (Fox 1997): 

1) It complies with the most common mathematical models, i.e., multiple 

regression   

2) It has been concluded over many social studies and experiments that 

non-linear analysis is more complicated and consumes much 

computing resources compared to linear models. The accuracy of the 
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results and error percentage were negligible compared to the effort 

spent 10. 

3) Model improvements and modifications are smoother and easier for 

future studies and further contributions.  

 The Subjective Decisions 

 

The study is based on the assumption that the performance evaluation and 

decisions should be taken objectively. It is postulated that our decisions in life 

should be perception free, which is the ultimate level that could not be 

achieved. Consequently, reducing subjective factors should lead to better and 

more precise decisions regarding competitive advantage. The figure below 

illustrates the decision tree that is used for probability theory and machine 

learning (Jurafsky and Martin 2014). The decision tree diagram draws the 

sequence of the decisions in the box that leads to the next decision box 

through stems and leaves. Each branch (stem) should hold a probability value 

for each decision. The branches indicate the objective and subjective 

decisions, then sums them up at the end.    

   

 
10 The linear models have been discussed in OXFORD lecture-2 subject: Deep learning-linear models by Dr 

Nando de Freitas. The lecture has been published for public access in Jan-2015 under the following link: 

https://www.youtube.com/watch?v=DHspIG64CVM   

https://www.youtube.com/watch?v=DHspIG64CVM
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Figure-14: Decision tree Example 
 

Figure-14 illustrates a sample of high-level decisions that have been fabricated 

for illustration purposes only. Each branch is indicated by a word 

(objective/subjective) with a branch number indicator. For example, all left 

branches begin with a number (1) for the beginning of the decision chain; then 

the expected next decision is indicated by (1.1), ending with 1.1.1 or 1.1.2 for 

the third level. The opposite branch of 1.1 is 1.2 and for 2.1.1 is 2.1.2, and so 

forth. The decision started by asking, for example, a simple question “do we 

need a newer technology?”. The next branch is either “because of better 

performance” or “because of lack of communication channels”. The branches 

present the probability of decision number 1 or number 2. Number 1 is 

categorised as subjective, indicated by a letter (S); and number 2, objective, 

indicated by a letter (O). The flow of the decision tree for one path from up to 

down can be illustrated as follows: 
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The chain of the above decision has two subjective decisions and one 

objective one, which is better than subjective branches but less objective than 

the full objective branches. The table below summarises the branches with 

numbers and subjective contribution level. 

 

Decision # Branch 

Number 

Branch Last Decision Branch label 

(Subjective-S 

Objective-O) 

Subjectivity 

level 

Decision 1 1 →1.1→1.1.1 Newer Technology is 

required to increase the 

performance 

S-S-S 100% 

Decision 2 1→ 1.1→ 1.1.2 Other Resources may 

cause better performance 

S-S-O 66% 

Decision 3 1→1.2→1.2.1 Investigating more details S-O-O 33% 

Decision 4 1→1.2→1.2.2 The resources are 

excellent except an old 

technology 

S-O-S 66% 

Decision 5 2→2.1→2.1.1 The best technology is 

according to a Gartner 

report 

O-S-S 66% 

Decision 6 2→2.1→2.1.2 It Depends on actual need O-S-O 33% 

Decision 7 2→2.2→2.2.1 Defining other 

communication channels 

O-O-S 33% 

Decision 8 2→2.2→2.2.2 It may require an 

increasing number of 

agents 

O-O-O 0% 

Table 9: Decision Tree Analysis 
 

Table-9 assumes the subjective and objective decisions as equally distributed, 

for illustration purpose only. Accordingly, eliminating subjective factors 

increases the probability of objective decisions, even with small weights to 

subjective decisions. The probability of subjective decisions exists because of 

many reasons. The first reason is that this study or any future studies will not 
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be able to count all the subjective factors that remain as hidden factors or as 

errors in the baseline equation (constant values). Secondly, the causal 

ambiguity and uncertainty of the workplace environment cause the probability 

of existence of subjectivity. Someone can claim that some subjective decisions 

in our life may be accidentally closer or identical to the objective decisions. 

Even though it is not granted every time, which exposes a critical risk for 

organisations’ decisions. 

 

Referring to equation number (6), building a baseline of subjective 

performance level in an organisation gives a great benefit for determining the 

actual performance firstly. Secondly, it indicates the subjectivity level, which is 

crucial in case it is high as a negative indication. The bias in the evaluation 

process and the prediction of the resources’ competency reflect on the 

competitive advantage. Furthermore, it should be able to indicate the potential 

variables of subjectivity so that management is willing to mitigate that risk. 

Thirdly, it helps the organisation in other paradigms of human resources 

management (HRM) to avoid the workers' emotional exclusion, burnout and 

high turnover. 

 Theory to Practice Transformation Process 

 

 Introduction 
  

The gap between academia and professional circles has been addressed in 

many studies from different perspectives and the distance to close or reduce 

it (Mathiassen and Sandberg 2013). Researchers and practitioners have 

different epistemological stances, research strategies, designs, methods and 

research questions (Bryman and Bell 2015). Scholars have different ways to 

bridge the gap, including (1) evidence-based management, (2) engaged 

scholarship and (3) relational scholarship (Bansal et al. 2012). Evidence-

based management aims to “synthesise research and render it more relevant 

to practitioners while being sensitive to particular contexts in which evidence 
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may be applied” (Bansal et al. 2012: 74). Engaged scholarship means 

researchers and practitioners can engage early in building the research 

through problem gathering, building a theory or a set of concepts, designing 

the research and concluding the outcomes (Van de Ven 2007). Relational 

scholarship preserves both researchers’ and practitioners’ circles as being 

apart, keeping the methods and identities isolated then building an interface 

or mediation pathway for integration and collaboration between the separate 

poles (liminal space) (Bartunek 2007). Bansal, Bertels, Ewart, MacConnachie, 

and O'Brien (2012) investigated what is called “cultural diversity” for the 

research and practice paradigms. They explained the differences in 

languages, proposed methods, grasping ideas, synthesising research, 

summarising work and formulating questions. In the information systems (IS) 

discipline, the IS researcher is not driven by practical needs but publication 

demands; practitioners tend not to read IS journals; and, practitioners do not 

build on academic knowledge to solve problems (Moody 2000).  

 

The gap between the researchers and practitioners shall not be closed but 

bridged or filled because “closing the gap risks having researchers behave as 

practitioners or vice versa. However, filling the gap opens up the opportunity 

to build intermediary organisations that can span the space and allow both 

researcher and practice to do what they do best” (Bansal et al. 2012: 88). 

There are many reasons for formulating the gap. The first reason is that 

researchers are targeting academic communities rather than practitioners. In 

an applied discipline, “researchers are the producers of the research 

knowledge while practitioners are the consumers of this knowledge” (Moody 

2000: 354). Many researchers are more oriented toward more publications and 

the acceptance of their papers in their community (Donovan et al. 1999). 

Academic people are rewarded as much as they publish. Accordingly, they are 

much interested in disseminating the results in theoretical rigour, which is more 

appealing to their community (Moody 2000). The second reason is the 

usefulness and relevance of the research. Practitioners are not interested in 
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researches because it does not address their problems. For example, theories 

and studies of well-being and emotional exhaustion are the foremost research 

concerns in call centres. However, this may not touch the interest of the 

practitioners, as they are overwhelmed with problems such as workforce 

schedules, KPIs, reports and dashboards. The gap occurs because the 

research questions are not formulated to address the practitioner’s problems. 

On the other hand, the results may not meet practitioners needs, as in the 

previous example. Furthermore, practitioners are reluctant to accept an error 

level that is accepted in the research paradigm (Straub and Ang 2011). 

 

For instance, sentiment analysis, sometimes also called opinion mining, is the 

way to classify text based on opinions and emotions regarding a particular 

topic (Richert et al. 2013). “The human accuracy shows that the level of 

agreement regarding sentiment is about 80%” (Ahmed et al. 2016: 164). 

However, practitioners may not accept an error of 20%. Another reason is 

when researchers present a good practice but have limited capacity in 

processing. For example, the speech transcription and classification system 

was a good application that presents the statistical theory and machine 

learning theoretical prospects (Ahmed et al. 2018a). However, the application 

consumes around one day for processing and decoding 10 hours of calls within 

an environment that handles more than 100 hours of calls per day. The lack in 

knowledge transfer is also a factor where the researchers are overwhelmed 

with methodologies, statistical presentation, and mathematical derivation, 

which are complicated and misleading or confusing to the practitioners (Straub 

and Ang 2011).  

 

 Research-Practice Transformation 
 

Scholars offered ways to bridge the gap, including (1) evidence-based 

management, (2) engaged scholarship and (3) relational scholarship. There is 

no proof of a specific approach preference in a domain or research type. The 
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evidence-based approach is growing in medicine, public health, 

psychotherapy and education (Wandersman et al. 2008). However, the 

“engaged scholarship approach” may fit more in this study to present an early 

engagement of the researcher and practitioner in building research. Engaged 

scholarship means that the research is not a solitary achievement, but rather 

collective in performing each step of the research process: problem 

formulation, theory building, research design and problem-solving (Van 

de Ven 2007). The diamond model in Figure-15 proposes “that scholars can 

significantly increase the likelihood of advancing fundamental knowledge of a 

complex phenomenon by engaging others in each study’s activities” (Van de 

Ven 2007: 10).     

 

Figure-15: Engaged scholar diamond model 
 

The model goes through four study activities. (1) problem formulation infers 

the different aspects of the research problem. This step should be driven by 

the need for practice to ensure the research relevance (Moody 2000). (2) 

Theory building is performed by reviewing the literature and conversations 

with knowledge experts from the relevant discipline (Van de Ven and Johnson 

2006). Researchers should handle the knowledge transfer of the 

methodologies and data access to practitioners for better understanding its 

terminologies and usefulness (Straub and Ang 2011). (3) Research design is 

handled by building variance or process model for experimentally examining 
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other theories. (4) Problem-solving, which is the stage of communicating and 

interpreting the results in a plausible presentation to practitioners. There are 

some essential advantages of the engagement model, which are the flexibility, 

selectivity and interoperability. Flexibility means that the activities of the 

engagement model should not be performed in sequence but with many other 

possible starting points and sequences (Van de Ven 2007). Selectivity means 

that engagement with practitioners can be in a part of the research or the whole 

project (Moody 2000). The interoperability occurs when one of the research or 

practice paradigms makes an inquiry from outside, “which is typically practised 

by detached researchers who aim to uncover the knowledge that can be 

generalised to many settings” (Bartunek 2007).  

 

In the four stages of the engagement model, there are interactive 

communications between academics and practitioners, which raises the need 

in developing “social and political skills” (Brooks et al. 2003). However, there 

should be a general workflow that manages and restricts the power of one side 

to another (Brooks et al. 2003). Therefore, by transforming each stage into 

actions of goal setting, planning, monitoring, and giving feedback, this 

framework is much more relevant to action theory. Action Theory is organised 

in a specific way, including goals, information integration, plans, and feedback, 

so that it can be regulated consciously or by routine (Frese and Zapf 1994). 

Action theory proposed a model that starts with goal development, orientation, 

planning, making a decision, monitoring and giving feedback to adjust the goal 

developed, and so on. Thus, how does action theory evolve, or control, the 

engagement model? The action theory is proposed to manage researchers’ 

and practitioners’ communications and their participation in each stage of the 

scholar engagement model, for example, assuming that the first stage of 

engagement is in the problem formulation. It should be handled by setting the 

goal of the stage and making an orientation or knowledge transfer by 

practitioners through explaining the problem; and by researchers through 

applying rigorous approaches of problem formulation (question formulation, 
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hypothesis). The plan generation manages the tasks for each group, then aids 

in the decision on outcomes selection. Feedback is expected to be the most 

crucial part because of the inevitable debate about the process outcomes. 

However, it ensures the proper alignment between researchers and 

practitioners.  

 

As mentioned in Chapter 1, call centres are mostly based on a pool of 

technologies for best serving and monitoring. It is assumed that subjectivity 

detection and automatic elimination is a critical practice that can fulfil the need 

for objective evaluation. It poses the question: How does the technology 

transform the subjective evaluation from a theoretical perspective into 

practice? It can be performed by researchers and practitioners collaborating 

through the four stages of the engagement model to fulfil the following 

objectives: (1) define, (2) select and (3) verify the technology (Cleveland 

2012). Defining technology is performed by stating and answering questions 

about the technology required in practical transformation (Bodin 2002). 

Selecting technology is by setting criteria for choosing the best technology 

matching the need. For example, customer satisfaction can be evaluated using 

feedback analysis and/or profile classification, so it should be determined what 

the best technology that fits is. Different aspects should be considered: 

functionality, efficiency and integrity (Sharp 2003; Cleveland 2012). It 

implies at least three research questions about choosing, i.e., technology X: 

Does it perform the required task? It is not a straightforward question because 

the same technology can offer the same function with different attributes that 

lead to different results. The second question: Is technology X efficient? 

Researchers choose technology sometimes that is not practically plausible 

because of efficiency. Efficiency means the constraints of time, capacity and 

resources required. The capacity may be applicable in a domain and 

inappropriate for others. For instance, the storage capacity for call recording 

can be possible for a clinic call centre but impossible for a hospital emergency 
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department. The third question: Is it possible to integrate with other 

systems/subsystems?  

 

Many researchers think in isolation about technology that can perform the 

intended job, regardless of the way it integrates with other systems. For 

example, many recipes of speech-to-text transcription systems do not mention 

the way of dealing with inputs and outputs (Yu and Deng 2012). Technology 

verification is one of the most crucial parts of the project because people may 

not be able to verify with certainty whether the technology could achieve the 

intended requirements or not. Assuming the three technology objectives 

present the goal development, the following model (transformation process) 

illustrated in Figure-16 may help in answering the technologies basic 

questions. The model is based on 12 hours. The problem formulation starts at 

4 o’clock by orientation, planning, making a decision, executing that decision 

and giving feedback to achieve the first objective (technology identification). In 

this case, if the feedback (at 12 o’clock) does not achieve the objective 

(technology definition), it should return to 4 o’clock. The feedback is distributed 

over the model at the end of each technology objective and the start of the 

next one. The feedback and objectives cycle are required to ensure that both 

the objectives and the engagement stages are fulfilled. If the feedback is 

agreed upon, the project phase can move to the next objective (technology 

selection) and goes through the same action process but with different details, 

starting from process orientation until feedback.  
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Figure-16: Transformation Process 
 

 

The process’s advantage is the ability to combine the technology 

transformation objectives, action theory model and the engagement model in 

one unified process. It highlights the road map of the whole transformation 

process, including the actions required for each phase. The excellent 

orientation and informative feedback are the most critical steps for the best 

practical application.  

 

The practical application is proposed through the following stages and 

objectives: 

 

# Objective Stages Action Criteria/Reference/Justification 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Orientation It is required to be 

an automated 

model for detecting 

and distinguishing 

the subjectivity 

Automating call centre services is 

an eminent aspect of call centre 

technologies due to the high 

number of calls and the 

challenges for reviewing them 

(Wilson 2009) 

Planning The prerequisites 

of using the 

The minimum intervention of the 

human through the automation 
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1 

Technology 

Definition 

 

 

 

 

 

 

 

 

 

 

 

 

automation and 

classification 

accuracy 

process with the highest data 

accuracy (Carmel 2005). 

Decision There are many 

technologies such 

as data mining, 

data 

classifications, 

machine learning 

Please refer to Chapter 2, page 

28: previous researches’ attempt 

in productivity measurement 

(Ahmed et al. 2016).  

Execution Selection of one 

technology due to 

study time 

limitation and 

capacity 

Many technologies require 

sophisticated setup and data 

(corpus) for experimenting. So 

that it will be applied for one 

technology only  

Feedback The technology 

automation 

feedback from 

other studies  

There is a shortlist of technologies 

that have been applied and 

successful in call centres like data 

mining, ruled-based approaches 

and machine learning. 

 

 

 

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

Technology 

Selection 

Orientation The technology 

selection 

prerequisites 

regarding the setup 

and the required 

data 

The data processing required 

servers with high specifications 

for processing over days may be 

extended to months. (ICMI 2016) 

Planning The data modelling 

and time 

constraints should 

be considered 

The time frame of data modelling 

and results extraction should be 

less than two months, according 

to the study plan. 

Decision The machine 

learning 

technology is 

selected 

Machine learning is a booming 

technology nowadays and has 

proven outstanding performance 

in data classifications and 

automation. Furthermore, it has 

been used with significant results 

of productivity measurement in 

the call centre (Ahmed et al. 2016; 
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Ahmed et al. 2018b). The 

Graphical Processing Units 

(GPUs) are available at a 

reasonable cost. They act as a 

supercomputer, which makes the 

setup possible and available. 

Execution The execution will 

be detailed in the 

next chapter.  

The execution will extend the 

productivity measurement in 

previous studies to comprise the 

subjectivity measurement with 

different aspects. 

Feedback To be determined The outcomes of this study will 

give feedback about the 

appropriate selection of this 

technology 

 

 

 

 

 

 

3 

 

 

 

 

 

Technology 

Verification 

Orientation Experiment 

verification is 

essential to ensure 

the validity of the 

technology used 

Reviewing literature or 

comparisons for similar 

experiments 

Planning Applying special 

techniques for 

results verifications 

The results should be consistent 

over different study aspect in 

order to ensure their validity 

(Creswell 2009). 

Decision Validation 

methodology 

applied to verify the 

results 

Cross-validation technique is 

usually used in machine learning 

to verify the resulted outcomes. 

Execution To be determined   

Feedback To be determined  

Table 10: Study Theory to Practice transformation table 
 

 

The table-10 aligns the technology that will be used for practical application in 

this study with the transformation process objectives and stages stated in 

Figure-16. It is noted that some of the stages should be clarified later, 



 Page 96 

according to the study outcomes, which will be discussed in the next chapter 

in more detail.   

 Conclusion 

     

It is concluded from the discussion in this chapter that the causal ambiguity 

among resources causes bias in management evaluation and decisions. The 

subjective performance model (SPM) is required to define the relationship 

through hypotheses. The model formulates the relationships of the most 

common factors of subjective evaluation and corresponding decisions. As long 

as the subjectivity is determined and reduced, this should lead to objective 

decisions and better evaluation of the firm’s competitive advantage.   

 

The conceptual model is formulated to present a baseline for subjectivity in 

call centres and customer service. The model is built from six hypotheses to 

define the relationship between the agents, customers, technology, processes, 

management, gender differences and subjective evaluation. The hypotheses 

comprise fifteen factors/variables with sixty sub-factors. The conceptual model 

is based on the literature, and the core idea that the less subjectivity there is 

in decisions, the more objective the vision related to organisational 

performance and competitive advantage will be. The study is proposed under 

assumptions of linearity and independence of the variables for a smooth and 

more comfortable analysis unless the research analysis reveals driving 

reasons to change or modify the assumptions.     

 

The linear models have been used for a long time due to the short time in 

processing the algorithms with minor errors compared to non-linear models. 

Furthermore, the modifications and fine-tuning to linear models are efficient 

due to the simplicity and easiness of model presentation. Based on this 

summary, the next chapter will proceed with more details about the 

mathematical presentation, and the research design and methodology. 
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The theory-practical transformation process is proposed to state the 

engagement level between the theory and practice in this research. 

Furthermore, it clarifies the objectives, stages, criteria and justifications of the 

machine-learning technology that will be used in this study. The transformation 

process is combined from different engagement models that are proposed to 

be used for other practical models that need to use the technology for building 

relevant applications. 
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Chapter 4: Research Methodology – 

A Quantitative Survey Approach 
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4 Research Methodology: A Quantitative Survey 

Approach 

 

 Introduction 

 

In chapter-3, the study hypotheses have been developed for six constructs (1- 

agent differences, 2- process structure, 3- customer experience, 4- technology 

development, 5- gender differences and 6- management perception) and their 

influence on subjective evaluation. The chapter intends to draw the research 

road map for testing the study hypotheses and helping to answer the following 

question: 

 

• How can performance be measured objectively? 

 

It discusses the philosophical view of true performance as the truth. The 

philosophical approach is the guideline of all the proposed research strategy 

and design for gaining knowledge and reaching the research findings. The 

proposed methods, data collection and analysis are illustrated considering the 

tactics and tools. Furthermore, the chapter proposes the practical model, 

which is the application dedicated to detecting subjectivity in the call centre 

conversations. The theoretical and practical models in this study is a way to 

illustrate the theory-to-practice transformation, as discussed in chapter-4.  

 Philosophy Background 

 
A typical challenge in performance evaluation studies is that true performance 

is not observable to the researcher. Hence, it is hard to assess the gap and 

detect the evaluation distortions (Breuer et al. 2013). The actual performance 

as the truth is independent of people’s knowledge and observations, thereby 

requiring determination through questions and hypotheses. This view 

coincides with the post-positivism philosophy, which attempts to offer objective 
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representation to reality through empirical and scientific methods (Creswell 

2009). The study focuses on the causes that influence the outcomes through 

a deductive approach. The deductive approach is concerned with the 

reasoning of expected testing to some observations (hypotheses), from 

particular to general cases (Bryman and Bell 2015). Testing hypotheses may 

lead to theories for other studies in a similar context or environment. The 

proposed philosophy of post-positivism gives a contribution to this study 

because of different reasons. The first reason is that it is required in the study 

to determine the relationship between different variables supported by 

evidence and rational considerations that shape the knowledge. Secondly, the 

study findings cannot be considered as an absolute truth of knowledge 

(positivism), but rather imperfect and fallible (Johnson and Duberley 2000). 

The study subject comprises of people’s behaviour and actions, which are 

uncertain (Greetham 2006). Thirdly, common sense can be considered 

through the analysis process because it is impossible to isolate the mind of a 

researcher from analysed data.  

           

 Philosophical Approach 

 
The study concept posits that a closer evaluation of the true performance can 

be achieved by reducing the subjective factors to the minimum. This concept 

is necessary for better performance measurement but is not sufficient. It is 

difficult to claim that all subjective factors are counted as a wholistic truth. 

There are still other factors that might be investigated in future studies. 

However, subjectivity, as per the study definition, is the matters, events or 

cases that cannot be defined with specific rules or measurements, so that 

people do it by common sense (Crotty 1998). The human observations are not 

the reality, but a journey of experience until the knowledge is shaped 

(Greetham 2006). The constructed knowledge does not guarantee the 

objectivity unless revealing the subjectivity around it. The reality is undoubtedly 

objective essence that is surrounded by subjective covering. The people 
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knowledge is a mix of objective and subjective resolutions to the observations. 

Accordingly, it is assumed that any occurrence is not objective; it is by default 

subjective. By referring to Figure-14, “the decision tree for technology 

selection”, the example discusses the chain of mixed objective and subjective 

decisions. It illustrates the subjective and objective decisions based on the 

probability theory. The probability of the existence of an “objective decision” is 

equal to (1-subjective decision) for the same decision X (at the same time). 

The more objective decisions there are, the closer the measure is to reality 

and vice versa. It is a zero-sum game that knowledge is part of objective and 

subjective events. Therefore, the objective is definitely non-subjective, and 

vice versa, and both are summed together to create unity (the human 

knowledge). 

 

Some essential constraints should be considered in performance evaluation. 

The consistency of the performance means that the delta (difference) between 

the performance before and after reducing subjectivity is never extremely 

flipped from productive to non-productive and vice versa. Although people are 

unable to determine the true performance accurately, their common sense in 

a professional environment can generally distinguish between good and bad 

performance. Another constraint is the reliability of the results over time, 

especially when there is a change in job design or resources development. 

The reason is that the performance is never changed drastically but 

incrementally  over time (Ketokivi 2016). Those examples and others will be 

explored throughout the study.      

 Research Purpose and Strategy 

 

The research aims to identify the subjective factors that may influence 

performance evaluation in call centres. The study objective is achieved by 

answering the question:  what are the subjective factors that distort or bias the 

performance measurement of the call centre? The study proposed a deductive 

approach for translating the research objective and question into hypotheses, 
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as discussed in chapter-3. The theoretical model (SPM) is proposed to test the 

hypotheses and verify the influence of subjective constructs and relevant 

variables to subjective performance. The descriptive research is applied for 

understanding the phenomena, drawing the data profiles accurately (Bryman 

and Bell 2015). The study is exploratory as well for determining relations 

between variables. Therefore, the research is descripto-explanatory 

(Saunders et al. 2009b) for testing research hypotheses and answer the 

research question. The study does not intend for causality interpreting as it is 

not relevant to the research question. Determining factors are foundational for 

future studies to explore and interpret the causality behind these factors.  

 

The study tries to determine the true performance that is independent of 

people’s minds by defining the hypothesis (deductive approach), using the 

descriptive analysis.  The survey strategy is applied because it complies with 

the deductive studies for collecting a large amount of data from a sizable 

population in the best economical way (Saunders et al. 2009a). The survey 

using quantitative method helps to test the study hypotheses and giving 

preliminary reasons for the relations of the variables (Rickards et al. 2012). 

Eventually, it should be able to answer the research question “what are the 

subjective factors that influence the performance evaluation?” and “how to 

reduce these factors for more objective performance evaluation?”. The survey 

methods and tools will be critically chosen to achieve the research objectives, 

which is discussed in the next section. 

 Methods 

 

The quantitative method helps in objective measurement to research data and 

to apply the numerical and mathematical methods for hypotheses verification 

(Choy 2014). A mono-method of data collection will be applied through using 

the self-reports, which helps in providing a concrete numerical description of 

the attitudes, behaviour and opinions without the intervention of the researcher 

for more objective results (Schwarz 1999; Saunders et al. 2007). Johnson and 
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Christensen (2012) mention that the surveys are precise and fast to collect 

through papers, emails, on a website or over the phone. It has a low 

dependency on the researcher or supporting team who collect the data 

compared to interviews, which need highly skilled people. “It may have higher 

credibility with many people in power, especially people who fund the 

programs” (Johnson and Christensen 2012: .p411). In contrast, it is sometimes 

superficial and abstract compared to the qualitative method, especially for 

social sciences. However, it can fit our study because the research tests the 

influence of the six constructs on subjective evaluation with less intention of 

interpreting the causality behind it. 

 

The data collection will be managed through call centres because they have 

substantial interactions with the customers compared to other customer 

service front desks (Scheidt and Chung 2018). Furthermore, performance 

management and evaluation tools in call centres are similar (Cleveland 2012), 

which could increase the reliability of the study hypotheses. The resources in 

a call centre have less vocation training compared to a traditional job, which 

makes the skills and competencies comparable (Grebner et al. 2003). Thus, it 

may help to compare the results and subjective factors precisely. The data 

collection is performed using online questionnaires11. In addition to filling the 

survey items, there will be sample audio recorded from a call centre 

environment for training purposes. The participants will be asked to listen to 

the conversations then evaluate the performance. The recorded call will be 

used to identify the study variables coefficients through regression testing. 

Having an audio record in the questionnaire depends on the capability of the 

online survey system to attach an audio file. Data collection will be handled 

using questionnaires (self-reports). Data analysis will be processed by the 

SPSS framework12 for variables’ association with subjective performance 

(SPM).  

 
11 https://www.google.com/forms/about/ is a free service for building a sophisticated online questionnaire.  
12 http://www.ibm.com/analytics/us/en/technology/spss/  

https://www.google.com/forms/about/
http://www.ibm.com/analytics/us/en/technology/spss/
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 Research Design and Plan 

 

The sample will be collected from eight outsourced call centres located in 

Egypt due to account access, as discussed in the next sections. After getting 

approval from the call centre management and the ethical panel of Bradford 

University, data collection will take place during working hours. The 

outsourced call centres have been selected because they serve many types 

of businesses (financial, telecom, real estate, etc.), which helps test the 

hypotheses on different domains. The study will use a non-experimental 

Questionnaire with closed-ended questions to get accurate and concrete 

numerical results through a cross-sectional survey. SPM survey is for studying 

the influence of the six constructs on subjective performance. The cross-

sectional survey fulfils the research objective by answering the research 

questions as a snapshot of responses within the time constraint of three 

months as per the agreed plan with the University of Bradford.  

 

The questionnaire evaluates the six study constructs/fifteen variables/sixty 

sub-variables (using a 7-point Likert scale with endpoints 1= “I strongly 

disagree” to 7=” I strongly agree”). The survey items will be designed to 

indicate subjective evaluation for the scales above four. So that the 

hypotheses test will be based on accepting the alternative hypothesis for the 

significant difference of sample mean above the 4 (neutral). As per the central 

limit theorem (Oakshott 2012), sample normality is granted because the 

sample size expected is more than 100 participants, as illustrated in the next 

section. The study has six constructs (agent differences, customer experience, 

process structure, technology development, gender differences and 

management perception). The study objective is to determine the influence of 

each independent variable on subjective evaluation. The study variables are 

Likert scale, non-parametric, ordinal variables. The Likert scale is commonly 

used by researchers when “[they] are attempting to measure less concrete 

concepts such as trainee motivation, patient satisfaction and physician 



 Page 105 

confidence” (Sullivan and Artino Jr 2013: 542), which is very similar to this 

study. There are two approaches for non-parametric data analysis and testing 

hypotheses: Chi-square 𝑋2 when the sample is small (less than 30) and non-

parametric. The second approach is the analysis of the non-parametric data 

using parametric methods (mean, variance), either with a small (t-test) or large 

(z-test) sample size. There is controversy about the most suitable methods 

used for non-parametric Likert scale data analyses. This is because the 

differences between, i.e., “strongly agree”, “mostly agree”, and “rarely agree” 

are not necessarily equal (Sullivan and Artino Jr 2013).  It cannot be assumed 

that the difference between responses is equidistant, even though they are 

assigned to numbers (Sullivan and Artino Jr 2013: 541). Nevertheless, the 

parametric analysis can be applied on non-parametric data, by using mean 

and standard deviation, under the conditions of adequate sample size,  

normality and measuring scale not less than five (Jamieson 2004). The 

parametric data requires an adequate sample size (at least 30 observations) 

that are usually distributed to be used for Likert scale data analysis and get 

robust results (Jamieson 2004; Carifio and Perla 2008). The central limit 

theorem guarantees the data normality when the sample size is more than 30 

observations (Field 2013). Therefore, the hypotheses tests will be performed 

using parametric methods. 

 Study Sample Size 

 

The official report of the ministry of communications and information 

technology of Egypt expects that contact centre seats will be around 96k seats 

(Tate 2020). On the other side, there is no official report of the actual counts 

of agents while conducting this research. In the call centre industry, the 

definition of seat and agent are equivocal because the seat serves a different 

number of agents, i.e., three shifts. Raya contact centre investor report for Q3-

2019 that is published on its official website mentions around 4750 seats, with 

a market share of 20% of the call centre operators located in Egypt (RCC 2020; 

Tate 2020). Assuming both seats and agents are the same, and the 20% 
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market share operates the full contact centre capacity, the estimated 

population of the agents in Egyptian call centres is around 20k-25k agents. 

Nevertheless, the call centres tend to allocate the agent among the several 

clients through shared services (Cleveland 2012). Xceed call centre provides 

a shared service for some domains from 25%-75% of the agents (Kamel and 

Hussein 2008). It means that the number of agents may be counted multiple 

times from the client perspective rather than the physical existence. 

Considering the upper limit of the call centres’ population in Egypt based on 

25% shared services, it is most likely around 18,750 agents. The upper limits 

of the sample size are essential to be representative of the population and 

decreasing the effect of the low response rate (Saunders et al. 2009a). At the 

confidence level of  95% and 5% marginal error, the initial estimate of the 

sample size of the SPM survey is around 376 participants (Saunders et al. 

2009a; Field 2013). The estimated sample size is close to similar researches 

in the same industry (Dormann and Zijlstra 2003; Grebner et al. 2003; Wegge 

et al. 2006). 

 

The participants will be a mix of agents, supervisors, quality assurance and 

managers as a homogenous sample. The reason is that the study tries to 

explore the preliminary existence of subjectivity in the call centres among all 

the people in the workplace. The second reason is that the study is built upon 

the assumption that the call evaluation is a give-and-take process between the 

agent and the evaluator, with two types of feedback (Ahmed 2016a). Evaluator 

feedback is the evaluation given on agent performance according to clear and 

visible standards. The second type of feedback is agent feedback, which 

happens when the agent receives the evaluation from the quality team. The 

agent sends her feedback and has the right to accept, reject or escalate the 

evaluation to top management. Furthermore, there is a new approach in call 

evaluation that the agent starts evaluating a randomly selected call; it goes to 

the quality team then returns to the agent with an updated evaluation (Rubingh 

2013). The sample will be collected from the call centres located in Egypt 
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according to the possibility for accounts’ access. The subjective performance 

is presented as per equation (4): 

 

 

𝑆𝑡 =
∑  ∑ 𝑤𝑖𝑥𝑗

𝑁
𝑖=1

𝑀
𝑗=1

𝑀
  

 

Where 𝑥𝑗 is the resulted agent evaluation, 𝑤 is the subjective weight,  𝑁 is the 

number of variables, M is the number of agents and 𝑆𝑡 is the subjective 

evaluation for all agents at time 𝑡. 

 

 Generalisation and Study Credibility 

 

A pilot sample of 20 people will provide feedback about their experience filling 

the questionnaire and their suggestions to improve the questions. The pilot 

survey participants are experienced people in call centres to give feedback 

about the validity of the survey items that reflect the questionnaire intended 

variables. 

 

The missing data is a crucial part of the research for disturbing the data 

analysis (Hair et al. 2006). The questionnaire will be designed in restricted 

forms wizard so the participant cannot move from section to another unless all 

the questionnaire items should be responded.   

  

The quantitative method will be used in this study for generalising the study 

results. The generalisation of the result has been used inadequately in 

quantitative methods and social sciences (Choy 2014). The social sciences 

are challenging when using quantitative methods rather than generalising the 

results, the same as performed in empirical sciences. However, the study 

intends to generalise and extend the study results under the following 

constraints: 
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1- The study results are generalised for domain-specific of the outsource call 

centres located in Egypt. 

2- The data collection should exceed 100 participants (Oakshott 2012). 

3- The data collection will be mostly collected from outsourcing call centres, 

where different business types are handled (telecom, finance, real estate, 

general business). 

 

The study reliability check is performed on both levels. The consistency of the 

sub-variables in presenting the study variables that will be tested before 

hypotheses testing. Secondly, the comparison of similar projects or studies 

that supports or show similarity in the results of the study. 

 

 Ethical Considerations  

 

Ethical approval will be obtained, as per Bradford university ethics guidelines 

and approval panel. There are ethical challenges relevant to the account 

access and the participants’ contribution to the survey. The ethical challenges 

are as follows: 

1- The study is concerned with performance evaluation which is a critical 

issue with the agents and management to disclose for research. 

2- The working environment is very restricted to have time to fill the 

questionnaire. 

3- The study reflects a sensitive topic for the agents' perception of 

management performance and vice versa.  

 

The ethical challenges have to be mitigated through the following actions: 

1- Direct communication with the management to convince them about the 

confidentiality of information collected from the call centres for research 

purpose only. The call centres are coded with a naming convention to hide 
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the entity. On the same time, it helps to have clear analytics of the data 

collected from each call centre.  

2- The names and the participant's data are optionally requested. 

3- A declaration at the beginning of the questionnaire that the data is 

confidential and never be disclosed to the management. It also stated that 

the questionnaire is filled voluntarily without any expected benefits from 

the researcher or the call centre as well. 

4- It has been agreed with the management to give a break for 3 minutes for 

participants to fill the questionnaire during the working hours.  

5- The questionnaire supports responsive layout to work on tablets and 

mobiles for ease of use even after business hours. 

 The Practical Application of the Study 

 

This section will discuss the way to transform the theoretical model into 

practical application. The machine learning approach will be used to classify 

the study concluded variables to the corresponding class. Contact centres 

comprise different sources of data, as indicated in Table-1. There are various 

data sources like recorded calls, chatting, emails, management meetings, 

evaluation forms, screenshots, CRM/ERP backend systems and others. Each 

of these sources of data is subjected to feed one or more of the study 

variables.  

 

There are two challenges in the experiment, the assessment of the classes 

number and the data set that the modelling will be trained on. As the study is 

based on 15 variables under six constructs (agents, process, technology, 

customer, managers, gender), each variable should be presented as a class. 

It means that the agent class is a subjectivity detected and belongs to the 

agent construct. Therefore, 15 subjective classes present 15 study variables. 

At this point, two questions are raised. The first question: is there a non-

subjective output expected? The answer is yes, as per the study literature, the 

non-subjective means that it is objective with no expected bias in evaluation. 
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In this case, an additional class “non-subjective” will be added to previous 

classes to have a total of 16 classes. The 16 classes application is a 

challenging task that requires larger corpus, much processing resources and 

subjected to multiple iterations to reach proper accuracy (Jurafsky and Martin 

2014). However, the variables are still under study investigation so that 

number of classes will be decided later. So, the study considers 16 classes for 

the time being.   

 

The second challenge is the data set which is the core of the experiments. The 

data set availability and accessibility are a crucial task that requires exposing 

the contact centre internal and confidential data for the model training. 

Accessing the contact centre data has procedural and ethical considerations 

that may exceed the time frame of the study. Alternatively, a real estate 

recorded calls have been collected and prepared for research purpose. Those 

recorded calls (corpus) are collected by luminous technology13 for research 

purposes. The corpus consists of 7 hours of real estate and telecom call 

centres hosted in Egypt (30 calls – inbound; 70% males/30% females). The 

real estate calls are recorded conversations between the sales team and 

customers about properties’ specifications. The telecom call centre responds 

to the technical and sales inquiries of their clients. Therefore, the experiment 

will be applied to the recorded calls data set.  

 

The approach will be based on a recorded call (data input) and a text label of 

the corresponding class (model output). However, the recorded calls may not 

contain salient features of all the study variables for classifications. This 

decision will be taken after the hypothesis test to the study variables. The 

application diagram in Figure-17 illustrates the machine learning modelling 

and classification process. 

 

 
13 info@luminoustechs.com  

mailto:info@luminoustechs.com
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Figure-17: Subjective performance Application Diagram  
  

This approach is inspired by previous studies for productivity and emotional 

recognition (Ahmed 2017b; Ahmed et al. 2018b; Hifny and Ali 2019). As 

discussed earlier in the literature review chapter-2, the previous studies 

experimented recorded voices into seven emotional classes (neutral, happy, 

angry, laughing, and others). Furthermore, the productivity measurement 

modelling has been applied to the same corpus proposed in this study to 

classify the agent performance into productive/nonproductive (binary 

classification problem) (Ahmed et al. 2018b). The subjectivity is a new aspect 

of classification and contributes to machine learning applications as the 

subjectivity is neither emotion nor productivity. 

  

The system should be able to extract the subjective features of the call 

contents and classify any future content in the call centre. The features may 

be words, the same as language models; or letters, for the lexicon-free models; 

or speech signals for acoustic modelling. The application in this study is based 

on the speech analysis that is extracted from the call. The speech signals have 

been used instead of text for the following reasons: 

 

1. Features Richness: The extracted features from the recorded call is 

enormous compared to text features. 

2. Setup Simplicity: The text approach requires two types of modelling— 

speech recognition for transcription and subjective classification model. On the 

contrary, the speech processing approach requires one modelling point for 
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classification. It is an essential advantage for automated services in call 

centres compared to old setups. 

3. Methodological Improvement: according to limited features in the text 

classification, the different approaches could not present a material 

improvement in classification accuracy (Ahmed et al. 2016). However, it is 

expected that speech processing gives a higher difference due to the various 

techniques used. 

Resources Consumption: The disadvantage of the speech processing 

classification is the big range of features, which requires much time and 

computational resources compared to text classification. 

 

The application has three stages: Data preparation, data modelling and 

classification. Data preparation is the step to extract the salient features 

required for modelling. The modelling process is the training process to get the 

ultimate values of the neural network parameters, which is essential for the 

best classification accuracy. The third stage is the classification, which is the 

process for classifying the calls into subjective and non-subjective classes. 

After extracting the non-subjective calls, it is required to organise the calls into 

productive/non-productive. The non-subjective calls do not mean that they are 

productive. The non-subjective calls mean that calls are eligible to be 

evaluated based on the technical core aspects with least bias. The process for 

classifying data as productive/non-productive is illustrated in Figure-18. It is 

worth mentioning that measuring productive/non-productive should be applied 

before and after subtracting subjectivity to measure the deviation and apply 

the two theoretical constraints (consistency/reliability).  
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Figure-18: The complete model for calls classification productive/non-productive 
 

The details of the productivity classification experiment are not included in this 

study14. The subjective modelling process goes through the following three 

stages. 

 

Stage 1: Data preparation and Training 

This stage is concerned with preparing the data before the modelling stage.  

The first step is the manual annotation to the sample into subjective/non-

subjective classes for the study variable(s). This annotation will be performed 

through 2-3 participants for annotation based on “the technical core”, which is 

considered “non-subjective”. In case the participant response is different from 

the technical core, such as “oral proficiency, customer frustration, the call 

rules, etc.”, then it will be considered “subjective” and will be categorised under 

the corresponding construct. The annotation procedure is performed for 

recorder files (calls) located in the system folder. The participant is requested 

to copy the file to the destination folder (the annotated class folder, i.e. agent-

subjective). The annotation process looks subjective, which may impact the 

practical application for bias in the resulting calls. The annotation should be 

verified by Kappa Alpha (for two raters) or Krippendorff's Alpha (for more than 

two raters). They are statistical methods applied to measure the degree of 

agreement among multiple raters when rating the sample calls subjectively. In 

social sciences, like our study, the agreement for subjective and non-

 
14 A Call Centre Agent Productivity Modelling using Discriminative Approaches book chapter (Ahmed 
et al. 2018b) describes all the procedures and technicalities of the experiment. 
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subjective calls should be more than 80% (alpha>0.8) among the raters in 

order to consider the classification as valid (Hayes and Krippendorff 2007).  

 

The files should be annotated per each variable, considering that each file can 

be categorised into more than one construct as well as some files may be 

excluded. The data will be annotated as follows:  

   Subjective Non-subjective 

1 Agent Differences Files: 101.wav, 103.wav, 

107.wav, 

Files: 102.wav, 104.wav, 

105.wav, 106.wav, … 

2 Customer experience Files: 101.wav, 108.wav, …… Files: 103.wav, 109.wav, …. 

3 Process structure Files: 107.wav, 115.wav, …… Files: 109.wav, 113.wav, … 

4 Technology 

development 

Files: 120.wav, 125.wav, …… Files: 145.wav, 160.wav, … 

5 Management 

Perception 

Files: 116.wav, 100.wav, …… Files: 150.wav, 175.wav, … 

6 Gender differences Files: 1019.wav, 116.wav,  Files: 135.wav, 155.wav, … 

Table 11: Manual Annotation of data for each subjective construct 
    

The next step is splitting the voice call into smaller chunks using speech 

diarisation. Speech diarisation is the process of splitting the speakers’ 

utterances into separate segments. For example, the call is usually between 

two speakers, the agent and the caller (customer). In order to measure the 

agent performance (agent differences construct), it is required to apply the 

diarisation algorithms to split the agent utterances only. Then, the speech is 

converted to Mel Frequency cepstral coefficient (MFCC). The MFCC is the 

audio features in the frequency domain (non-linear spectrum) to be processed 

in numbers for detecting the vocal tract. It is based on the specific variation 

of the human ear's critical bandwidths with frequency, and use bandpass 

filters to capture the essential phonetic characteristics of speech (Zheng et 

al. 2001). The application is performed by processing relatively big content 

with the acoustic features in order to classify the content into subjective/non-

subjective classes.  
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Stage 2: Data Modelling 

 

The second stage is to build the classification model by training the calls 

sample. For example, for two constructs (A & B), the training will be performed 

in three classes by adding the non-subjective construct: Class-A, Class-B, 

then Class-C (non-subjective).  Referring to the machine learning literature, 

section 2.9; a train set is required for modelling and test set for validation. The 

training set is required for determining the data parameters and weights 

modelling. The test set is required to test the model and determine the model 

accuracy. The training set carries around 80-90% of the data set that is 

manually annotated (subjective/non-subjective), and testing set for the model 

accuracy-test takes the remaining 10-20% (Murphy 2012). The proposed 

approach, as per the literature (Chapter 2) for this study, is the cascaded 

networks of CNN-LSTM-Attention layers. The combination of CNN-LSTM-

attention is recommended in this study because it proves ultimate accuracy for 

the emotional (Hifny and Ali 2019) and productivity studies compared to CNN-

att and CNN-LSTM approaches. Ahmed at al. (2020) applied the cascaded 

model of CNN-LSTM for agent productivity in call centres. The experiment 

proves the high classification accuracy compared to other approaches. The 

CNNs squash the frequencies’ redundancy through the filters. Hence, they 

extract salient features through an efficient computational algorithm in a 

parallel mechanism (Palaz and Collobert 2015). The LSTMs find longer 

temporal dependencies of the data streams for best modelling through caching 

the data states for manipulation (Graves and Schmidhuber 2005). However, 

the drawback of the LSTMs that they consume much time and resources 

compared to other approaches (Ahmed 2020).  The cross-validation will be 

used in the study experiment. Cross-Validation is a repeated process for N 

times where the machine selects the 90% randomly for training and 10% for 

testing every full cycle, which is called (fold) (Chollet 2018). It is suggested to 

have several folds to reach the best accuracy then get the average of the folds 

generated (Gulli and Pal 2017a).  



 Page 116 

 

Stage 3: Data Classification 

The third stage is the prediction of the call using the generated model. The 

calls classified (label) should match the annotation so that the classification is 

considered successful. In case the classified file is different from the 

annotation, it means that the classification is wrong, requiring determining the 

reason behind it. There should be a comprehensive analysis of the classified 

data to conclude the linguistic and paralinguistic features in the call for better 

analysing the experiment.  

 Conclusion 

The theoretical model is based on reducing subjectivity by eliminating or 

reducing the effects of the subjective factors under each study construct. This 

chapter proposed the conceptual model in order to measure performance 

objectively, which answers the first research question. The study intends to 

apply self-reports to determine the relationship between the study constructs 

as independent variables. The sample size is 376 participants, which satisfies 

the normality of the data and the possibility to apply the parametric analysis 

for non-ordinal data. Data collection will be conducted in outsourced call 

centres in Egypt. The practical experiment will be performed by manual 

annotation of the recorded calls into subjective and non-subjective classes. 

The subjective modelling will be performed based on the speech signals. The 

calls will be diarised by splitting the agent portion from the customer’s and 

converting the resulting signals into a numerical format (MFCC format). The 

modelling will be performed using cascaded neural networks of CNNs, LSTMs 

and attention layer for best performance and accuracy. The model is proposed 

to classify the calls and conclude the non-subjective calls.  
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Chapter 5: Study Findings 
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5 Study Findings 

 Introduction 

 
This chapter is concerned with data analysis that has been collected through 

the study survey. Data analysis is an essential procedure to find answers to 

the study questions and satisfy the hypotheses (Creswell 2009). This chapter 

goes through different steps in order to understand and analyse the data. Also, 

it tries to answer the following research questions: 

• What are the subjective factors that distort or bias performance 

evaluation? 

• How can the effect of these factors be reduced to achieve more 

objective performance measuring?      

 

  

The first section is the data description and taxonomy of participants. The 

second section applies descriptive analysis to the collected data using 

statistical methods. The methods test data consistency and validity through 

mean, and the standard deviation, among others. Statistical analysis is 

followed by the inferential information extraction for each variable to test the 

study’s hypotheses. 

 

The ethical panel of Bradford University has granted ethical approval. The 

ethical consideration has been fulfilled, as discussed in chapter-4. The critical 

concern of the ethical board was about the time dedicated to filling out the 

questionnaire. Generally, the call centre agents have a very tight schedule and 

limited time breaks, which is a serious question of the time available to fill out 

the questionnaire. The concern has been resolved through an arrangement 

with the call centres’ management to give the agent a discretion either to 

dedicate 5-10 minutes to fill out the survey through working hours or to fill it 

after working hours. 
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Data is collected via google forms15, which is an online service for building 

online surveys and self-reports. The tool makes it easy to build a sophisticated 

questionnaire with different aspects, including audio and video sections, as 

well. Furthermore, it supports the Internet browser with a responsive feature 

so that it detects the user screen size and changes the layout to match it. The 

responsive layout makes data collection more comfortable for the participants 

to fill out the questionnaire through electronic tabs or mobile devices. 

 

The questionnaire declares on the front page that the data is secured and 

never to be disclosed, as it is oriented for research purpose. The introduction 

message states that filling out the questionnaire is performed on a voluntary 

basis and never influences the agent appraisal or evaluation.  

 

As mentioned in Chapter 2, there was a pilot study of subjective evaluation for 

examining several variables relevant to cognitive bias and customer behaviour 

in call centres. That study intended to determine three types of cognitive biases 

and their influence to subjective evaluation: availability, representativeness 

and anchoring effect. The customer behaviour is the study second variable 

that discussed the influence of the customer behaviour change over the phone 

and its reflection on subjective evaluation. The study intersects with the current 

study in the variables and the domain as well (call centres). However, the pilot 

project has a small sample (less than 30 participants) which is worthy of 

extending through the current study. Furthermore, the study results overlooked 

essential analysis procedures, i.e., reliability check for the survey items. 

Hence, the data of the previous study will be re-analysed by following rigorous 

methods of analysis. The previous study’s scope does not cover all the 

variables in current research; however, it may help in the discussion part after 

data analysis and comparing the results. The previous study will be indicated 

as (Study-2) to avoid the conflict with the current study.    

 
15 www.google.com/forms. 
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 Data Description 

 

There are ten major outsource call centres in Egypt officially reported in 2017 

(Tate 2020) besides many other medium and small size. According to the 

availability of account access considering management consent, the survey 

was collected from eight out of ten major outsourcing call centres located in 

Egypt. As per ethical considerations, each call centre is indicated in the 

questionnaire with a unique code of (CALL-CENTRE-NUMBER-2019-CODE). 

For example, the participant should select the code of his/her call centre, i.e., 

CC2-2019-222. The code is required to follow the participant's numbers per 

each call centre without revealing the call centre identity to others (Figure-19). 

 

 
Figure-19: The Responses per call centre 

 

The participant is optionally requested to fill out his or her name, but the 

remaining fields for participant information are mandatory, i.e., email address, 

gender, contract type, and job type. In order to avoid the missing data, the 

questionnaire was restricted so that all the question fields are mandatory; thus, 

the participant cannot move to the next stage unless all the fields are filled. 

There were seven sections: the primary data of the participant followed by six 

sections for the six study constructs, including 1) agent differences, 2) 

standards and processes structure, 3) technology development, 4) customer 

experience, 5) management perception, and 6) gender (differences). Each 
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section has single or multiple variables that are linked to single or multiple 

survey items, as per Table-12. The study is comprised of 15 variables and 60 

survey items. The variables are measured using a Likert scale of 7 points 

(strongly agree =7, strongly disagree =1). Parametric analysis is applied, as 

mentioned in Chapter 4. 

 

Construct Variable(s) Variable Code 

Agents’ differences - Non-specific job task 
- Contextual Performance (Traits-

Skills) 

- AT1 
- AT2 

Process Structure - The job designs 
- Contradictory Standards 
- Intersubjectivity 

- PD 
- PC 
- PS 

Customer Experience - Customer Behaviour 
- Customer Sovereignty 

- CB 
- CS 

Technology 
Development 

- Channels Development 
- Technology Acceptance 

- TD 
- TA 

Management 
Perception 

- Stereotyping 
- Cognitive bias 
- Self-evaluation 
- Self-serving 
- Evaluator exhaustion 

- MS1 
- MC 
- MS2 
- MS3 
- MX 

Gender Difference - The influence of the gender 
difference on the subjective 
evaluation 

- GF 

 
Table 12: Study Variables 

 

As discussed in chapter-4, the Egyptian call centres’ population has been 

estimated with 18,750 agents considering the full utilisation capacity and 

minimum sharing service of 25% (Kamel and Hussein 2008). The 376 

participants sample size was estimated based on a 5% marginal error and 

95% confidence level for the estimated population. The total response for the 

questionnaire over three months was 224 participants out of 376 agents 

received the survey (response rate ~60%). The demographic data is 

mentioned in the below table.  
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#  Participants Value/Percent Standard 

Deviation (SD) 

1 Gender • 66.1% of Females 

• 33.9% of Males 

• 0.475 

2 Age  • 83.5% from 21-29 

• 15.6% from 30-39 

• 1% above 40 

• 0.403 

3 Experience  • 26.8% less than one year 

• 37.5% from 1-2 years 

• 25.4% from 3-5 years 

• 10.3% above 5 years 

• 0.949 

4 Job Type • 34.8% inbound calls 

• 18.8% outbound calls 

• 40.6% blended (inbound + 

outbound) 

• 5.4% Quality assurance  

• 8.9% Team 

Leader/Manager 

• 1.257 

5 Contract Type • 81.7% Full-Time 

• 18.3% Part-Time 

• 0.388 

Table 13: Participants’ demographic data 
 

 Data Analysis 

 

Data analysis is applied according to the study constructs, and relevant 

variables. Each section includes preliminary statistical and reliability analysis. 

By applying the box plot Figure-20 on 60 questionnaire items, 22 outliers have 

been detected and eliminated out of 224 responses to become 202 

participants. The next section discusses the descriptive analysis and 

correlation test between the variables for understanding the study phenomena. 
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Figure 20: Box-plot for Questionnaire-item-7 

 

 

 Agents’ Differences  Construct 
    

The first section is about the agents’ differences, comprised of two variables: 

Non-specific job and contextual performance. Six items tapped the non-

specific job variable, e.g., “The agent has a good performance evaluation 

because of fluency in the local accent” and “The agent has good performance 

because of humour behaviour”. The response average (M =6.16) has relatively 

acceptable reliability (α= .7). The contextual performance has five items, e.g., 

“The agent has good performance evaluation because of the sportsmanship 

with the team”, “The agent has good performance evaluation because of the 

altruism and courtesy with the team”, and “The agent has good performance 

evaluation because of high loyalty to the organisation”. The response average 

(M=6.12) shows good reliability (α=0.73).            

 

Apparently, the participants may consider the non-specific job and contextual 

factors the same as the core technical capability. It is important to note that 

accent fluency and excellent communication skills may be considered 

essential factors in agent evaluation. However, the study scope is about 

differentiating between the objective and subjective factors, regardless of the 

factor’s importance or its priority in the call centre industry. 
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 The Process Structure Construct 
 

The second construct is the process structure and its influence on subjective 

performance evaluation. It is comprised of three variables: The job design, 

contradictory standards and intersubjectivity. Three items tap the Job design: 

“The agent has a bad performance evaluation because he/she does not follow 

the organisation processes and standards”, “The agent must create an out of 

the box resolutions even if not stated in the call script or the vocation training”, 

and “The more autonomy is given to the agent, the better performance is 

achieved”. The average is (M=5.49), and reliability is (α=0.27), which is quite 

low. The low reliability indicates an inconsistency in the collected sample 

structure so that the variable is useless (Hair et al. 2006). However, when the 

variable is presented by a few items (2-3 items), the Cronbach reliability is 

generally low so that the measure is not plausible. Alternatively, the average 

inter-item correlation is performed to double-check the reliability instead of 

Cronbach alpha (William Trochim 2006). The average of the correlation 

between the job-design variable items is (r=0.118). The considerable values 

should be from (0.2 - 0.4) (Piedmont 2014), so the variable is neglected and 

not considered in the study.  

   

The second variable is Contradictory Standards (M=5.43) and reliability 

(α=0.46), which is low, as the previous variable. The average inter-item 

correlation is (r=0.3), so the variable can be considered reliable. It proposes 

items like “Performance evaluation may include double standards, the criterion 

of elongating of the call time to obtain customer satisfaction is inconsistent with 

the criterion of shortening the call time to achieve the target number of calls 

within an hour. Since it is not possible to evaluate both, you choose one of 

them”.   
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The intersubjectivity is the subjectivity due to team interaction with the 

management (evaluator). It includes four items, e.g., “You give a good 

evaluation for an agent because he/she always appreciates your feedback and 

shows good understanding to your notes”. The average of the responses is 

(M=4.1) with relatively high reliability (α=0.74).  

 

   The Customer Experience Construct 
 

The third construct is about customer experience’s influence on subjective 

evaluation. It is comprised of two variables: Customer behaviour and customer 

sovereignty. The customer behaviour variable includes five items to test the 

hypothesis, e.g., “The successful call is the call when the agent can control the 

customer behaviour regardless to the content of the call” and “The agent 

evaluation is poor because the customer got angry and dropped the call”. 

Furthermore, this section has a recorded call with a conversation between an 

angry “lady” and the agent. The customer was frustrated by the company 

service delivery and violating their commitment. The average responses of 

Customer Behaviour are (M=5.29). The reliability is relatively low (α=0.53) but 

the inter-item correlation (α = .2) which is accepted. 

 

The customer sovereignty variable has two items, e.g., “The agent offers a 

high quality of service due to VIP callers and businessmen requests” and “In 

some cases, the VIP customers have a close relationship with the call centre 

management so that it requires a special evaluation scheme for the agent 

rather than the standard one”. The responses average is (M=4.15), and 

reliability is (α=0.63).  
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 The Technology Development Construct 
 

The fourth construct comprises two variables: Channel development and 

technology acceptance. Channel development was represented by one item, 

“The more communication channels the call centre have (webchat, phone 

calls, mobile applications), the better the performance of the agents is”. The 

responses average is (M = 5.88). Two items tapped technology acceptance, 

“The agent performance is improved according to the new technology applied” 

and “The agent has a good evaluation because he/she is good in using the 

new technology compared to the team”. The responses average is (M=6.31) 

with low reliability (α=0.514), but good inter-items correlation (r=0.366). 

 

 The Management Perception Construct 
 

Management perception comprises five variables: Stereotyping, cognitive 

bias, self-evaluation, self-serving, and evaluator exhaustion. Stereotyping has 

four items, e.g., “The agent's performance depends on the hiring type 

(outsource /insource)” and “The night shifts use less effort than the agents in 

the workday”. The average responses are (M=4.7) with fair reliability (α=0.67). 

Eight items assess cognitive bias. The items were selected to cover the main 

aspects of the cognitive capability: Availability, representativeness, and 

anchoring effect. For example, “By revising the call history, it has been 

concluded that 15 calls out of 20 calls are not satisfied with the service offered, 

and the reason is because of poor agent performance” and “I can evaluate the 

call if it is good or bad without going into detail because it is repeated or it is 

similar to other known cases”.  The average is (M=4.79) with good reliability 

(α=0.69). The third variable is self-evaluation assessed with items, e.g., “you 

consider your antecedent performance when you evaluate the performance of 

other people”. The average is (M= 4) with good reliability (α=0.77). Four items 

tap the self-serving variable, e.g., “The management present the performance 

above the average for better presentation in front of employees and top 

management” and “The management hides or ignores some issues as well as 
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bad service quality for serving their image in a good position”. The responses’ 

average is (M=4.37) with good reliability of (α=0.7). The fourth variable is 

evaluator exhaustion, e.g., “I feel exhausted when evaluating the agent's 

performance because of many calls, so I select sample calls and evaluate the 

remaining calls accordingly”. The responses’ average is (M=3.5) with the 

reliability of (α=0.57), and inter-items correlation (r=0.408).  

 

 The Gender Differences Construct 
      

The construct verifies the relevance of the gender difference to subjective 

performance evaluation. Seven items assess the gender differences, e.g., 

“The gender difference is a cause of performance deviation due to empathy 

and communication skills”, “The gender difference causes different quality in 

handling  the customer call” and “One of the gender types (male/female)  is 

patient, a hard worker and gives better performance than the other”. The final 

item asks directly about one’s personal opinion, with a scale of “The women’s 

performance is much better than that of men”; value (7), ” The men’s 

performance is much better than that of women”; value (1), and “There is no 

difference between the performance of men and women”; value (4). The 

responses’ average is (M=3.89) “no difference”, with excellent reliability 

(α=0.924).   

 

Table-14 summarises the study variables and relevant statistical description. 
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Constructs - Variable(s) Variables Mean SD Cronbach 
Alpha (α) 

inter-item 
correlation 

Agents’ 
differences 

- Non-specific job 
task 

- Contextual 
Performance 
(Traits-Skills) 

AT1 
AT2 

6.16 
6.12 

.67 

.81 
0.7 
0.73 

0.29 
0.37 

Process 
Structure 

- The job designs 
- Contradictory 

Standards 
- Intersubjectivity 

PD 
PC 
 
PS 

5.49 
5.43 
 
4.148 

1.088 
1.296 

 
1.58 

0.27 
0.46 
 
0.74 

0.118 
0.3 
 
0.40 

Customer 
Experience 

- Customer 
Behaviour 

- Customer 
Sovereignty 

CB 
 
CS 

5.29 
 
4.15 

.95 
 

1.58 

0.60 
 
0.68 

0.20 
 
0.41 

Technology 
Development 

- Channels 
Development 

- Technology 
Acceptance 

TD 
 

TA 

5.88 
 
6.31 

1.57 
 

.87 
 

- 
 
0.514 

- 
 
0.36 

Management 
Perception 

- Stereotyping 
- Cognitive bias 
- Self-evaluation 
- Self-serving 
- Evaluator 

exhaustion 

MS1 
MC 
MS2 
MS3 
MX 

4.7 
4.79 
4.0 
4.37 
3.5 

1.52 
.989 
1.49 
1.5 
1.76 

0.67 
0.69 
0.77 
0.7 
0.57 

0.34 
0.22 
0.53 
0.37 
0.40 

Gender 
Differences 

- The influence of 
the gender 
difference on all 
the previous 
factors 

GF 3.89 1.87 0.924 0.65 

Table 14: The Variables Statistical Description 
 

 The Correlations Analysis 

 

The correlation is tested and analysed among the study variables using 

Pearson correlation (Table-15). Generally, the correlation does not prove a 

direct relationship between the variables (like regression) (Oakshott 2012). It 

is a method that helps to identify the connections among the variables based 

on their changes and behaviour. 

 

 Customer Experience  
 

Customer behaviour is correlated with non-specific task (r=0.249, p<.001) and 

contextual performance (r=0.222, p<.001).  The survey participants probably 

interpret behaviour handling as being under the agent’s skills. The call centre 

evaluators confuse the technical skills of agents with non-specific tasks and 

contextual performance (Cleveland 2012). Furthermore, the participants may 
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perceive the customer satisfaction (calm and happy behaviour) due to the 

excellent communication skills of the agent, and his or her loyalty to the 

organisation (Chicu et al. 2019). 

 

    1 2 3 4 5 6 7 8 9 10 11 12 13 

1-NON-SPECIFIC 
TASK 

 
                        

2- 
PERFORMANCE 
CONTEXT  

.546** 
            

3-PROCESS 
CONTRADICTION  

0.132 .158* 
           

4-INTERSUBJEC-
TIVITY  

.178* 0.095 .295** 
          

5-CUSTOMER 
BEHAVIOUR  

.249** .222** .395** .482** 
         

6-CUSTOMER 
SOVEREIGNTY  

0.133 0.071 .314** .482** .482** 
        

7-TECHNOLOGY 
ACCEPTANCE  

.205** .251** .241** .167* .301** .289** 
       

8-CHANNELS 
DEVELOPMENT  

0.097 0.108 .247** 0.077 .350** .144* .388** 
      

9-STEREOTYPING  0.095 0.057 .308** .363** .393** .424** .273** .221** 
     

10-COGNITIVE 
BIAS  

.233** .228** .240** .424** .548** .414** .169* .347** .457** 
    

11-SELF 
EVALUATION  

0.094 0.015 .199** .429** .462** .449** 0.106 .178* .350** .558** 
   

12-SELF 
SERVING  

0.109 0.000 .346** .473** .439** .485** .154* .275** .435** .371** .444** 
  

13-EVALUATOR 
EXHAUSTION  

0.073 -0.033 .212** .328** .377** .435** 0.061 0.080 .421** .425** .476** .502** 
 

14-GENDER 
DIFFERENCE  

0.029 -0.027 .197** .331** .363** .384** .171* 0.118 .501** .300** .283** .421** .413** 

*p<(0.05) **p<.01 

Table 15: Study Variables Correlation Matrix 
 

Customer behaviour is correlated with customer sovereignty (r=.482, p<.001), 

stereotyping (r=0.393, p<.001), cognitive bias (r=0.548, p<.001), self-

evaluation (r=0.462, p<.001), and self-serving (r=0.439, p<.001). It implies that 

customer behaviour triggers the perceptional evaluation aspects that are 

relevant to previous studies of stereotyping (Kane et al. 1995; Breuer et al. 

2013; Angelovski et al. 2016), psychological factors (Taylor et al. 2002; 

Stangor and Walinga 2010; Breuer et al. 2013; Angelovski et al. 2016), and 

management ideology (Frenkel 1999).  
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The channels development is correlated to customer behaviour (r=.35, p<.001) 

when the customer and the agent will be smoothly interacting through different 

communication channels. It indicates that the higher the technology is used; 

the more subjective influence occurs due to customer behaviour (Sonnentag 

and Frese 2003). It may be hard to understand the previous relationship. The 

connection between the variables can be interpreted as the customer 

behaviour influences the agent evaluation much more than usual when the 

development of the channel increases. The channels’ development increases 

the expectation of the performance outcomes so the customer behaviour may 

trigger these expectations (Lee et al. 2019). Technology acceptance is 

correlated with customer behaviour (r=0.3, p<.001). It is hard to interpret how 

the customer behaviour reflects on the acceptance of users to technology 

which requires more investigation in future researches.    

 

 The Management Perception 
 

The management perception variables are highly correlated to each other, 

which is expected as the variables are serving different aspects of stereotyping 

and performance perceptions of the call centre management. However, there 

are several observations about correlations among cognitive bias, self-serving, 

self-evaluation and evaluator exhaustion. The cognitive bias is correlated with 

self-serving (r=.371, p<.001) and self-evaluation (r=.558, p<.001) that is a 

most likely agree with several studies but in a different context (Wadeson 

2006; Beer 2014; Lean Keng and AlQudah 2017). They concluded the positive 

bias (called Rose-coloured glasses) based on the self-serving as a part of self-

evaluation. It clarifies how the management self-serving or self-evaluation 

reflects on their cognitive ability for fair judgment to their decisions. The 

cognitive bias correlates with the evaluator exhaustion (r=.425, p<.001). It 

implies that the evaluator exhaustion, according to the rush of work and 

customer complications, reflects on the cognitive ability as well. The previous 
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studies discussed the emotional exhaustion and its reflection on well-being 

and burnout (Grebner et al. 2003; Ahmed 2016b). They do not directly relate 

the findings to the cognitive bias; however, cognitive bias could be one of the 

well-being dimensions (Van Horn et al. 2004). The intersubjectivity is 

correlated with stereotyping (r=.363, p<.001), cognitive bias (r=.424, p<.001), 

self-serving (r=.473, p<.001), and self-evaluation (r=.429, p<.001). it is 

expected because it presents the intercommunication perceptions between 

the management and the agents (Gallagher 2008; Breuer et al. 2013).  

 

 The process Structure 
 

The standards and processes structure comprises the variables of process 

contradiction and intersubjectivity. Customer behaviour is correlated with the 

process contradiction variable (r=0.395, p<.001). The evaluator may have the 

option to select one of the contradictory processes to evaluate the agent based 

on customer behaviour (Wilson 2009). The evaluator is influenced by the 

customer behaviour of being either extremely angry or quite satisfied, which 

makes the evaluator select one of the evaluation options, as mentioned in the 

literature review chapter. Customer behaviour is also correlated with the 

intersubjectivity of the evaluation feedback between the workers (r=.482, 

p<.001). Referring to literature chapter-2; the intersubjectivity exists through 

the evaluation process between the evaluator and agent. The agent opposes 

or acknowledges the evaluation (feedback) for the evaluation performed. The 

customer behaviour influences the evaluation for, i.e., a happy customer that 

gives supporting evidence to the agent to reject his poor technical response to 

the customer (Sainath et al. 2017).    

 

The process structure may reflect on management perception based on lexical 

or characteristic ambiguity (Powell et al. 2006). As per social comparison 

theory, the management compares his/her performance with the agent 

through the social comparison process (Suls and Wheeler 2013). The process 
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contradiction is also relevant to evaluator perception for the double standards 

of evaluation, as discussed in the customer experience section.    

 

 Technology Development 
 

Technology acceptance correlates significantly with customer behaviour, as 

mentioned earlier, the non-specific tasks (r=0.2, p<.001), and contextual 

performance (r=.251, p<.001). The correlation may be attached to the ability 

of the agent to accept a newer technology and the relevant perceived 

performance (Venkatesh et al. 2016). Furthermore, the contextual 

performance is correlated to organisational citizenship behaviour (OCB) and 

its reflection to performance generally and the technology usage specifically 

(Wegge et al. 2006).  

Technology acceptance is highly correlated to channels development, which 

makes sense because of two reasons (r=.388, p<.001). Technology 

acceptance and development are stated under the same study construct as 

per literature reviews. Secondly, when the channels development increases, 

the agent is subjected to much effort for skills development, which leads to 

much acceptance being required (Venkatesh et al. 2003). Both variables are 

subjected to influence the subjective evaluation because of the higher 

evaluator’s expectations, as mentioned before. The correlation coefficient 

(r=0.241, p<.001) indicates that technology acceptance increases the 

probability of subjective evaluation when the process contradiction exists. 

Although the correlation is high, the link between agent acceptance to the new 

technology and the evaluator selection of one of the contradictory evaluation 

criteria is implausible.  

 
 

The channels development correlation has been discussed under the 

technology acceptance and customer behaviour section. The correlation table 

(Table 15) shows the correlation of channels development with process 

contradiction (r=0.247, p<.001). It may be convincing that channels 
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development causes subjective evaluation, especially when a contradictory 

process exists. The channels development creates a new evaluation challenge 

for performance assessment because it is a part of the technical skills 

(Sonnentag and Frese 2003). They have highly correlated also because of the 

different paradigm of evaluation (quantitative vs qualitative) where is the 

contradiction is most unlikely curable (Cleveland 2012). Furthermore, it is 

correlated to management perception construct: stereotyping  (r=0.221, 

p<.001), cognitive bias (r=0.347, p<.001), self-evaluation (r=0.178, p<.005), 

and self-serving (r=0.275, p<.001). it confirms the Power claim (2006) about 

the characteristic and lexical ambiguity of managers toward the technology. 

Powell’s study concluded the causal ambiguity effect on management 

perception towards the technology and their expectations for the technology 

to improve the performance. 

 

  Agent Differences  

 

As mentioned before, participants most likely filled out the contextual 

performance section under the impression that it is the same as the skills one 

(Sonnentag and Frese 2003). The other explanation is that people perform 

better because of altruism, sportsmanship, supporting others and loyalty 

(Viswesvaran and Ones 2000). Both explanations are subjective and deviate 

the participants from being objective. The contextual performance is correlated 

to the non-specific task (r=0.546, p<.001), which is accepted, as they are under 

the same construct that looks similar to skills (Deery and Kinnie 2002). The 

contextual performance is correlated to customer behaviour (r=0.222, p<.001), 

and technology acceptance (r=0.251, p<.001). In addition to the previous 

discussion about the correlation with customer behaviour and channels 

development, the technology acceptance correlation may imply the ability of 

the resources to comply and accept new technologies. As mentioned in the 

literature chapter, the contextual performance is relevant to organisational 

citizenship behaviour (OCB) and prosocial organisation behaviour (POB) 
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(Viswesvaran and Ones 2000), where people feel accountable and 

responsible for the new challenges they may have in the workplace so that the 

resulting correlation confirmed the other HRM theories but in a different 

context.   

 

 Gender Differences  
 

The study examined the gender differences influence on subjective evaluation 

according to previous studies highlighted the role of women for better 

performance than men in the context of the call centres (Belt 2002; Connerley 

and Wu 2016; Wang et al. 2016). The gender differences variable is correlated 

with process contradiction (r=0.197, p<.001), intersubjectivity (r=0.331, 

p<.001), customer behaviour (r=0.363, p<.001), customer sovereignty 

(r=0.384, p<.001), stereotyping (r=0.5, p<.001), cognitive bias (r=0.318, 

p<.001), self-evaluation (r=0.283, p<.001). self-serving (r=0.421, p<.001) and 

finally evaluator exhaustion (r=0.413, p<.001). Although gender differences 

variable shows similarity with the antecedent studies, it does not highlight the 

performance aspects, which is the core perspectives of those studies. Further 

investigation will be performed through the hypothesis test for a better 

understanding of the construct effect.   

 

 Demographic Correlations 
 

Demographic analysis is applied to explore the sample in terms of age, gender, 

contract type (full-time, part-time), service type (inbound, outbound, blended, 

supervisor, manager), and experience. The age is correlated with experience 

(r=0.470, p<.001) and service type (r=0.145, p<.005). The experience is 

correlated either with the service type (r=0.229, p<.001), which implies that the 

higher experience is allocated for the service type ascendingly starting from 

inbound, outbound, blended, supervisors and managers. The result is related 

to the sample rather than the common practices in call centres. The quality 

assurance team is hired independently on his previous experience in call 
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centres (Reynolds 2010). The evaluator may be a 1-year experience or ten 

years, which is based on his/her qualifications and vocation training.    

 Hypotheses Test 

 

In this section, the hypotheses test is applied to answer the research question: 

” What are the subjective factors that distort or bias performance evaluation?”. 

The hypothesis test is performed using parametric analysis as the sample size 

is more than 30 participants (Sullivan and Artino Jr 2013). As the normality is 

achieved with a seven Likert scale, the one-sample t-test will be applied based 

on a cross-sectional survey. The z-test is not applicable because the standard 

deviation of the study population is unknown. The questionnaire has been 

designed to measure the influence of subjective variables on performance 

evaluation. The question design is based that responses to seven Likert scales 

test value below or equal four (4- neutral, 3- slightly disagree, 2- disagree, 1-

strongly disagree) satisfy the null hypothesis that the variable has no 

significant influence on performance evaluation. For example, in agent 

differences, the question item, “The agent has a good performance evaluation 

because of fluency to the local accent” and “The agent has good performance 

because of humour behaviour”. The participant may select the scale of 4-

neutral as the information are not enough to evaluate. Moreover, the selection 

of “3- slightly disagree”, “2- disagree” or “1-strong disagree”  assures that the 

statement does not reflect a subjective evaluation. 

 

Therefore, the hypotheses are directional one tail test to satisfy the following 

condition:   

H0 ≤ 4 (Null Hypothesis accepted) 

H1 > 4 (Alternative Hypothesis accepted) 

 

The SPSS does not support one-tail t-test so that the confidence level is 

adjusted at two-tailed 90% confidence level to analyse one-tail at 95% by 

halving the significant interval at t(201) = 1.645, degree of freedom (df=201). 
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The hypothesis significance is achieved for the resulted t-value exceeds the 

1.645 (5% significance area).  The t-test result results illustrated in Table-16. 

 

For the first study construct of Agent Differences, the non-job specific task 

(M=6.15, SD=0.68), [t (201) = 44.87, p<.001] shows a statistically significant 

difference between the sample mean and the population comparison value. 

Thus, the alternative hypothesis is accepted.   

 

Test Hypothesis 1a (Non-Specific Job – AT1). The non-specific job variable 

has an influence on subjective performance evaluation. The alternative 

hypothesis is accepted. 

 

The contextual performance (M=6, SD=0.85), [t (201) = 34.74, p<.001] shows 

a statistically significant difference between the sample mean and the 

population comparison value. Thus, the alternative hypothesis is accepted.   

 

Test Hypothesis 1b (Contextual Performance – AT2). The contextual 

performance variable has an influence on subjective performance evaluation. 

The alternative hypothesis is accepted. 

 

The second construct is the process structure that comprises two variables: 

standards contradiction and intersubjectivity (the job design has been dropped 

due to poor reliability (α = 0.27)). The process contradiction (M=5.4, SD=1.29), 

[t (201) = 15.39, p<.001] shows a statistically significant difference between 

the sample mean and the population comparison value. So, the alternative 

hypothesis is accepted. 

 

Test Hypothesis 2b (Contradictory Standards - PC). The contradictory 

standards variable has an influence on subjective performance evaluation, so 

the alternative hypothesis is accepted. 

Study Variables  t Mean Std. 
Deviation 

Std. Error 
Mean 

Accepted 
Hypothesis 
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Non-specific Task 44.87 6.15 0.68 0.05 Ha 

Performance Context 34.74 6.09 0.85 0.06 Ha 

Process 
Contradiction 

15.39 5.40 1.29 0.09 Ha 

Intersubjectivity 1.33 4.15 1.59 0.11 H0 

Customer Behaviour 18.78 5.28 0.97 0.07 Ha 

Customer 
Sovereignty 

1.58 4.17 1.57 0.11 H0 

Technology 
Acceptance 

38.24 6.34 0.87 0.06 Ha 

Channels 
development 

17.23 5.89 1.56 0.11 Ha 

Stereotyping 6.51 4.70 1.53 0.11 Ha 

Cognitive Bias 11.31 4.80 1.00 0.07 Ha 

Self-Evaluation 0.42 4.04 1.52 0.11 H0 

Self-Serving 3.40 4.36 1.50 0.11 Ha 

Evaluator 
Exhaustion 

-3.56 3.55 1.78 0.13 H0 

Gender Difference -1.07 3.86 1.87 0.13 H0 

Table 16: One-sample T-test -directional hypothesis at 95% confidence level 
 

The intersubjectivity (M=4.15, SD=1.59), [t (201) = 1.33, p=0.092] resides in 

the confidence interval so that no significant difference between the sample 

mean and the population comparison value. So, the null hypothesis is 

accepted. 

Test Hypothesis 2c (Intersubjectivity – PS). The intersubjectivity does not 

influence subjective performance evaluation. The null hypothesis is accepted  

 

The third construct is about customer experience’s influence on subjective 

evaluation. It comprises two variables: Customer behaviour and customer 

sovereignty. The customer behaviour (M=5.28, SD=0.97), [t (201) = 18.78, 

p<.001] shows a statistically significant difference between the sample mean 

and the population comparison value. Thus, the alternative hypothesis is 
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accepted. The customer sovereignty (M=4.17, SD=1.57), [t (201) = 1.58, 

p=0.057] resides in the confidence interval so that no significant difference 

between the sample mean and the population comparison value. So, the null 

hypothesis is accepted. 

 

Test Hypothesis 3a (Customer Behaviour - CB). The customer behaviour 

variable has an influence on subjective performance evaluation, so the 

alternative hypothesis is accepted. 

 

Test Hypothesis 3b (Customer Sovereignty – CS). Customer sovereignty 

does not influence subjective performance evaluation. The null hypothesis is 

accepted  

 

The fourth construct comprises two variables: Channel development and 

technology acceptance. The technology acceptance (M=6.34, SD=0.87), [t 

(201) = 38.24, p<.001] shows a statistically significant difference between the 

sample mean and the population comparison value. Thus, the alternative 

hypothesis is accepted. The channels development (M=5.89, SD=1.56), [t 

(201) = 17.23, p<.001] shows a statistically significant difference between the 

sample mean and the population comparison value. Thus, the alternative 

hypothesis is accepted.   

  

Test Hypothesis 4a (The Channels Development – TD). The variable 

influences the subjective performance, so the alternative hypothesis is 

accepted.   

 

Test Hypothesis 4b (The Technology Acceptance – TA). The variable 

influences the subjective performance, so the alternative hypothesis is 

accepted. 
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Management perception comprises five variables: Stereotyping, cognitive 

bias, self-evaluation, self-serving, and evaluator exhaustion. Stereotyping 

(M=4.7, SD=1.53), [t (201) = 6.51, p<.001] shows a statistically significant 

difference between the sample mean and the population comparison value. 

Thus, the alternative hypothesis is accepted. Cognitive bias (M=4.8, SD=1.0), 

[t (201) = 11.31, p<.001] shows a statistically significant difference between 

the sample mean and the population comparison value. Thus, the alternative 

hypothesis is accepted. Self-evaluation (M=4.04, SD=1.52), [t (201) = 0.42, 

p=.33] is located in the confidence interval, so no significant difference. Thus, 

the null hypothesis is accepted. The self-serving variable (M=4.36, SD=1.5), [t 

(201) = 3.4, p<.001] shows a statistically significant difference. Thus, the 

alternative hypothesis is accepted. The evaluator exhaustion (M=3.55, 

SD=1.78), [t (201) = -3.56, p=.99] resides in the confidence interval (one-tail 

test) so that no statistically significant difference. Thus, the null hypothesis is 

accepted.  

    

Test Hypothesis 5a (Stereotyping – MS1). The stereotyping variable 

influences subjective performance, so the alternative hypothesis is accepted. 

 

Test Hypothesis 5b (Cognitive Bias – MC). The variable influences 

subjective performance, so the alternative hypothesis is accepted. 

   

Test Hypothesis 5c (Self Evaluation – MS2). The variable does not influence 

subjective performance, so the null hypothesis is accepted. 

 

Test Hypothesis 5d (Self-Serving – MS3). The variable influences subjective 

performance, so the alternative hypothesis is accepted. 

 

Test Hypothesis 5e (Evaluator Exhaustion – MX). The variable does not 

influence subjective performance, so the null hypothesis is accepted. 
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The gender differences (M=3.86, SD=1.78), [t (201) = -1.07, p=.143] resides 

in the confidence interval so that no statistically significant difference between 

the sample mean and the population comparison value. Thus, the null 

hypothesis is accepted.  

  

Test Hypothesis 6 (Gender Differences – GF). The gender difference has 

no influence on subjective performance. The null hypothesis is accepted. 

 

The study analysis and hypothesis test of fifteen variables are summarised in 

Table-17. The hypothesis test proves that there are nine variables out of 15 

that influence subjective performance. The study variables (non-specific job 

task, contextual performance, contradictory standards, customer behaviour, 

channels development, and technology acceptance) influence the subjective 

performance evaluation. For the management perspective, the following 

variables influence the performance evaluation: stereotyping, cognitive bias, 

self-serving. The study dropped the job design variable due to low reliability 

and accepted the null hypothesis for intersubjectivity, customer sovereignty, 

self-evaluation and evaluator exhaustion. Furthermore, gender differences 

construct accepts the null hypothesis as well. Figure-20 illustrates the updated 

conceptual model (SPM) after hypotheses verifications. 
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Constructs - Variable(s) Variables Mean SD Cronbach 
Alpha (α) 

inter-item 
correlation 

Accepted 
Hypothesis 

Agents’ 
differences 

        -Non-specific job  
-Contextual 
Performance 
(Traits-Skills) 

AT1 
AT2 

6.16 
6.12 

.67 

.81 
0.7 
0.73 

0.29 
0.37 

Ha 

Ha 

 

Process 
Structure 

       -The job designs 
-Contradictory 
Standards 
-Intersubjectivity 

PD 
PC 
 
PS 

5.49 
5.43 
 
4.14
8 

1.088 
1.296 

 
1.58 

0.27 
0.46 
 
0.74 

0.118 
0.3 
 
0.40 

- 
Ha 

 
H0 

Customer 
Experience 

        -Customer 
        Behaviour  
        -Customer 
        Sovereignty 

CB 
 
CS 

5.29 
 
4.15 

.95 
 

1.58 

0.60 
 
0.68 

0.20 
 
0.41 

Ha 

 
H0 

Technology 
Developme
nt 

        -Channels 
        Development  
        -Technology  
        Acceptance 

TD 
 

TA 

5.88 
 
6.31 

1.57 
 

.87 
 

- 
 
0.514 

- 
 
0.36 

Ha 

 
Ha 

Managemen
t Perception 

        -Stereotyping 
        -Cognitive bias 
        -Self-evaluation 
        -Self-serving 
        -Evaluator  
        exhaustion 

MS1 
MC 
MS2 
MS3 
MX 

4.7 
4.79 
4.0 
4.37 
3.5 

1.52 
.989 
1.49 
1.5 
1.76 

0.67 
0.69 
0.77 
0.7 
0.57 

0.34 
0.22 
0.53 
0.37 
0.40 

Ha 

Ha 

H0 

Ha 

H0 

Gender 
Differences 

- The influence 
of the gender 
difference on 
all the 
previous 
factors 

GF 3.89 1.87 0.924 0.65 H0 

Table 17: The Variables Analysis and Hypothesis Test 

 
Figure-21: The Subjective Model and relevant variables 
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 Study-2 (Module-7) 

 

Study-2 has been conducted in module-7 for testing subjective performance 

variables in call centres. The study may have a good contribution to the current 

study for two reasons. Firstly, Study-2 is concerned with two variables that 

match the current study (customer behaviour and cognitive bias). Secondly, 

the study is conducted in the same context of call centres. Data has been 

collected from four call centres: two outsourced call centres located in Saudi 

Arabia and two others located in Egypt. The questionnaire was filled out within 

business hours, as well as during the break time of the customer service 

representatives (CSR); participation was both confidential and voluntary. The 

survey was sent to 60 agents with 28 responses, showing a response rate of 

46%. The sample size is relatively small compared to the current study (202 

participants) because it was a pilot project. The pilot survey was conducted by 

five participants specialised in call centres. They gave feedback about their 

experience filling out the questionnaire in order to improve the final version. 

 

Fifty-seven per cent (57%) of respondents were males, and 43% were female. 

The age percentage is 53.6% between 30-39 years old and 46.4% between 

21-29 years old. The average work experience was 3.55 years (SD=1.55 

years). Sixteen agents were working inbound calls, eight were working 

inbound/outbound, and four were quality assurance, while 85% of the 

respondents were full-time and 15% part-time. 

 

The questionnaire evaluates the two study variables (customer behaviour and 

cognitive bias) using a 7-point Likert scale with endpoints “1 - I strongly 

disagree” to ”7- I strongly agree”. The customer behaviour questions were 

comprised of five items, e.g., “The agent evaluation is good because the caller 

was angry at the beginning of the call then calmed down at the end”, “The 

agent performance is good because the call ended with thanks and 

appreciation to the agent”, “The successful call is the call when the agent can 

calm down the caller regardless of the content of the call” and “The agent 
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evaluation depends on the caller behaviour”. The responses average is 

(M=5.35) with good reliability (α=0.672). The cognitive bias is comprised of 23 

items, which are 15 items more than the current study, e.g., “When five 

customers (callers) express their (happiness), this means that the agent 

perfectly did his/her job”, “I can expect the success of the call from just hearing 

the caller’s tone or accent” and “The agent performance is good because he 

started the call humorously”. The cognitive bias average is (M= 4.38) with 

relatively high reliability (α=0.893). The variables correlation is (r=0.648, 

p<.001). 

 

The hypothesis test for cognitive bias [t (27) = 1.167, p=.127] resides in the 

confidence interval so that no statistically significant difference between the 

sample mean and the population comparison value. Thus, the null hypothesis 

is accepted. Another trial by enabling bootstrap with a sample size of 202 to 

match the sample size of the current study; the null hypothesis is accepted 

either [t(201] = 0.218, p=0.118].   

 

The hypothesis test for customer behaviour [t (27) = 6.6, p<0.001] shows a 

statistically significant difference between the sample mean and the population 

comparison value. Thus, the alternative hypothesis is accepted. 

  

Test Hypothesis 1 (Cognitive Bias, – Study-2). The variable does not 

influence subjective performance, so the null hypothesis is accepted. 

 

Test Hypothesis 2 (Customer Behaviour – Study-2). The variable 

influences subjective performance, so the alternative hypothesis is accepted. 

 

By applying a t-test independent sample analysis for customer behaviour 

(M=5.28, SD=0.97), and study-2 (M=5.35, SD=0.989),   the Levene's test for 

equal variances assumed (parametric) is non-significant (p=0.383), so that 

homogeneity of variances is met.   
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 Factor Analysis 

 

The study variables have correlations across the research constructs. The 

variables have been concluded from literature reviews and analysed as 

previous sections. Nevertheless, it is recommended to apply the factor 

analysis and reduction as well on the study variables, which helps in reducing 

the number of variables, especially of high correlations among the variables 

(Field 2013). It supports the study to identify underlying causality and patterns 

of the study variables (Rummel 1988). Furthermore, it simplifies the regression 

model that will be discussed in the next section (Fox 1997; Brown 2015). 

 

The factor analysis will be applied to the concluded nine variables: 1) non-

specific job, 2) contextual performance, 3) process contradiction, 4) customer 

behaviour, 5) technology acceptance,  6) channels development, 7) 

stereotyping, 8) cognitive bias, and 9) self-serving. By applying the dimension 

reduction, based on principal component analysis and varimax rotation 

method, there are three factors with eigenvalues greater than one. The rotation 

sub squares of the three factors are in Table-18 with the corresponding 

variances. 

COMPONENT TOTAL % OF 
VARIANCE 

CUMULATIVE 
% 

1 2.692 26.919 26.919 

2 1.690 16.898 43.817 

3 1.656 16.562 60.379 

 

Table 18: Eigenvalues score for extracted three factors 
 

 

The extracted factors appear in the plot of the eigenvalues vs the study 

variables (components)- Figure-22. 
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Figure 22: Screen plot of eigenvalues versus study variables 
 

 

The points of inflexion are the red circles indicated in Figure-22. The curve 

indicates three different slops among the inflexion points. At component three 

and forward, the curve is flattened so that the generated factor represents the 

remaining components. 

 

The rotated component matrix indicates the study variables and the 

corresponding factor score that it belongs to it – Table-19. For each variable, 

the highest factor scores are selected to be categorised under a specific factor. 

The Non-specific task has the highest score under factor-3 and the same for 

performance context. The highest scopes are highlighted in Bold-Underline 

in order to conclude the factors and the corresponding study variables.  
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Variables 
 

Factors 

  1 2 3 

Non-specific Task 0.102 0.047 0.852 

Performance Context -0.037 0.166 0.856 

Process Contradiction 0.307 0.518 0.091 

Customer Behaviour 0.672 0.321 0.282 

Technology Acceptance 0.050 0.771 0.179 

Channels development 0.167 0.766 0.007 

Stereotyping 0.650 0.293 -0.014 

Cognitive Bias 0.651 0.188 0.308 

Self-Serving 0.709 0.212 -0.044 

Table 19: Rotation Component Matrix 
 

The non-specific task and performance context remain the same under one 

factor (factor-3), which is the agent differences. The customer behaviour is 

categorised under factor-1 with other management variables of stereotyping, 

cognitive bias and self-serving. Factor-1 is denoted for simplicity as 

management perception. Factor-2 comprises the process contradiction, 

technology acceptance and channels development. Factor-2 is called 

ambiguous capabilities16.  

It has been concluded from factor analysis that the study comprises three 

perceptional constructs of agents, capabilities and management that 

subjectively influence the performance evaluation. The agent, management 

and capabilities constructs are transformed through grand mean, and the 

correlations are tabulated in Table 20, 21. 

 
16 Capabilities in operations management extends the definition of technology and process to human and assets 

as well (Sirmon et al. 2007). However, capabilities in this study is paired with the management and agents so 

that it is implicitly understood that people are excluded.  
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  Mean Std. 
Deviation 

Agent 
Differences 

6.11 0.67 

Ambiguous 
Capabilities 

5.87 0.9 

Management 
Perception 

4.7 0.95 

Table 20: Mean and SD for transformed three variables 
 

  Agent 
Differences 

Ambiguous 
Capabilities 

Ambiguous 
Capabilities 

.229**   

Management 
Perception 

.191** .508** 

*p<(0.05) **p<.01 

Table 21: The Study Constructs correlations 
 

Table-20 indicates a high correlation between the study constructs (p<.001). 

As the study variables have been consolidated in three main constructs, the 

regression analysis will be applied based on simulated evaluation of a 

recorded in a call centre to determine the weights of the subjective model. 

 Regression Analysis 

 

A simulation case of evaluation, similar to a real call centre situation17, is 

applied to identify the subjective performance variable. Referring to literature 

review chapter-2; recorded calls rating is a common practice in call centres for 

performance evaluation (Cleveland 2012). There are also other evaluation 

criteria according to different contact centre channels like chatting, social 

media and emails as well. For simulation, a recorded call has been added to 

the questionnaire for evaluation (item-26). The call is designated for research 

and training purposes, as mentioned in chapter-4. The call has been modified 

 
17 The call has been selected from the application corpus. More details in Chapter-4 -practical application. 
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carefully to remove the salient features of the objective evaluation factors, 

which is the technical core. The agent speech part has been removed to test 

the influence of subjective performance to be irrelevant to agent performance. 

The modified recorded call presents the customer part (customer behaviour 

(angry)) as a subjective factor. The dependent variable is assessed by seven 

scores of a Likert scale of 7 points (strongly agree =7, strongly disagree =1) 

“The agent performance is poor because of the angry customer”. The selection 

of “strongly agree” reflects the ultimate subjectivity in the evaluation as the 

agent part was not presented properly. On the opposite scale “strongly 

disagree” implies less subjectivity because of no objective information 

presented for fair judgement. Surprisingly, 35% of the participants, ranging 

from “strongly agree” to “agree”, have evaluated poor agent performance even 

though they did not listen to the agent resolution part (M=3.87, SD=2.13). 

 

The regression analysis will be applied based on one dependent variable 

(subjective evaluation), and three independent variables (constructs) 

concluded from the previous section (management perception, ambiguous 

capabilities and agent differences).  

 

The first procedure is testing the linearity of each variable and the dependent 

variable (subjective evaluation) – Figure-23. It shows the linear relations 

between each of the independent variables (agent differences, the ambiguous 

capabilities and the management perception) with the subjective evaluation 

dependent variable. 
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Figure 23: Plot of study variables with performance evaluation 
 

 

By recalling Table-20, the mean and standard deviation after adding the 

subjective evaluation is reported in Table-22. 

 

  Mean Std. 
Deviation 

Agent 
Differences 

6.11 2.13 

Ambiguous 
Capabilities 

5.87 0.9 

Management 
Perception 

4.7 0.95 

Subjective 
Evaluation 

3.87 2.13 

Table 22: Mean and SD for transformed three variables 
 

The correlation coefficients between the independent and dependent 
variables are reported in Table-23. 
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  Subjective 
Evaluation 

Agent 
Differences 

Ambiguous 
Capabilities 

Agent 
Differences 

0.033     

Ambiguous 
Capabilities 

.212** .229**   

Management 
Perception 

.466** .191** .508** 

*p<(0.05) **p<.01 

Table 23: Correlation coefficients (subjective evaluation) 
 

The agent difference is low correlated with the subjective evaluation, which 

may indicate no relationship with subjective evaluation; however, the 

regression analysis will verify. By applying the multiple regression analysis, the 

model summary of (R2 =0.221, Adjusted R2 =0.209) indicates that 22% of the 

variations of the subjective evaluation is affected by the proposed model – 

Table-24. The F-ration (F<.001) shows a model significance. Durbin-Watson 

serial correlation indicates a good result of 1.904 of the range from 1-3, where 

the assumption of independent error is tenable (Field 2013). 

 

Model R R 
Square 

Adjusted 
R 

Square 

Std. 
Error  

Sig. F 
Change 

Durbin-
Watson 

1 .470a 0.221 0.209 1.89596 0.000 1.904 

  Table 24: The model summary 
 

The next step is exploring the study coefficients and its significance to ensure 

their reflection on the dependent variable and drawing the model equation-

Table-25. The model coefficients table shows a significance only for the 

management perception (B= 0.489, SE=0.164, p<.001) and its relation with 

the subjective evaluation. The remaining variables and the constant are 

excluded from the model.  
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Unstandardized 
Coefficients 
      
      B 

Std. 
Error 

Standardized 
Coefficients 

 
Beta 

Sig. 95.0% Confidence 
Interval for B 

 
Lower    Upper  

Bound     Bound 

(Constant) 0.042 1.371 
 

0.976 -2.661 2.745 

Agent 
Differences 

-0.175 0.204 -0.055 0.392 -0.577 0.227 

Ambiguous 
Capabilities 

-0.057 0.173 -0.024 0.743 -0.398 0.285 

Management 
Perception 

1.095 0.164 0.489 0.000 0.772 1.418 

Table 25: The Model Coefficients 
 

The initial model is presented in question (7) 

 

Subjective evaluation = 0.489 x (Management Perception)  (7) 

 

As per factor analysis, the management perception comprises four variables: 

customer behaviour, stereotyping, cognitive bias and self-serving. By applying 

the regression test on the variables, the model coefficients resulted and 

reported in Table-26.  

 
 

Unstandardized 
Coefficients 
      
      B 

Std. 
Error 

Standardized 
Coefficients 

 
Beta 

Sig. 95.0% Confidence 
Interval for B 

 
Lower    Upper  

Bound     Bound 

(Constant) -2.101 0.778   0.008 -3.634 -0.567 

Customer 
Behaviour 

0.774 0.167 0.351 0.000 0.446 1.103 

Stereotyping -0.021 0.097 -0.015 0.831 -0.212 0.171 

Cognitive 
Bias 

0.183 0.175 0.086 0.297 -0.162 0.528 

Self-Serving 0.298 0.101 0.209 0.004 
 

0.099 0.498 

Table 26: Regression test for Management Perception sub-variables 
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The regression model for management perception sub-variables indicates 

significance and dependency on customer behaviour (B=0.351, SE=0.167, 

P<001) and self-serving (B=0.209, SE=0.101, P<005) variables. Customer 

behaviour has an eminent effect because the call was mostly focusing on the 

customer part, which is expected. The performance model is presented in 

equation (8): 

 

Subjective evaluation = 0. 351x (Customer behaviour) + 0.209 x (self-Serving)      (8) 

 

By extending the subjective evaluation over different channels with plenty of 

sample size, an updated regression model may give a comprehensive 

prediction to the subjective evaluation in the call centres located in Egypt. The 

P-P plot shows residuals are very close to the diagonal line as a normal 

distribution to the residuals. 

 

 
Figure 24: Normal P-P plot of regression standardised Residuals 
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 Discussion 

 

 The Null Hypotheses Variables 
 

The study keeps the null hypothesis for job design variable due to low 

reliability. The low reliability because of double negatives in the items that 

should be avoided (Brown 2009). It is required to prepare a comprehensive 

survey to test the hypothesis, which is recommended for future study. The null 

hypotheses test was accepted for the intersubjectivity, customer sovereignty, 

self-evaluation, evaluator exhaustion and gender differences. Generally, 

customer sovereignty and self-evaluation are common subjects that have 

been stable across two decades in the area of perceptional management 

(Milkovich et al. 1991; Kane et al. 1995; MacLeod 2003). Customer 

sovereignty might be subjected to a socially desirable response. Socially 

desirable responding is one of the most common disadvantages of self-reports 

categorised under response biases. Socially desirable responding is a 

tendency to give a positive self-description (Braun et al. 2001). It is relevant to 

cultural diversity, beliefs, religions and social norms (McDonald 2000).  For 

example, the item in customer sovereignty mentions “The agent offers a high 

quality of service due to VIP callers and businessmen requests”. It is essential 

to have an exceptional service for VIP customers”. However, it is probably a 

sensitive topic in Middle East culture that is perceived as corruption and unfair 

treatment (Feghali 2014; AL-Husan et al. 2015). It might be understood as 

unethical behaviour, which contradicts with the participants’ ethics. A similar 

case in process structure construct “intersubjectivity”, the item mentions “You 

give a good evaluation for an agent because he/she always appreciates your 

feedback and shows good understanding to your notes”. The pilot survey 

should be conducted with a high response rate as the feedback was based on 

five participants out of 20 planned. Also, The survey items should be extended 

to more items with checking questions to avoid the self-desire of the 

participants (Paulhus 1984).  
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Self-evaluation accepted the null hypothesis with no influences on subjective 

evaluation. In contrast, the self-serving rejected the null hypothesis, where 

both addressed as subjective in literature reviews. The antecedent studies 

assure that self-serving is a subjective aspect due to RBT ambiguity in self-

assessment to the abilities (Dunning et al. 1989; Powell et al. 2006). The 

interpretation is that the self-evaluation is extended over different traits of self-

serving, self-description, and self-appraisals (Dunning et al. 1989). It implies 

that self-evaluation comprises an objective and subjective perspectives of self-

assessment, where self-serving is one of the subjective traits. Furthermore, 

the hypothesis test is applied to the context of the call centres, which indicates 

the self-evaluation is not a subjective factor, where the self-serving is.  

 

Gender Differences has been studied in the call centre context (Belt 2002) and 

states that women have better social skills than men. However, in the current 

study, gender difference has no influence on performance, which accepts the 

null hypothesis. There are many studies assure that “hegemonic femininity” is 

required in providing excellent service on the telephone with skills such as 

being nice, making customers feel comfortable, and dealing with irate 

customers (Hochschild et al. 1983; Leidner 1999; Steinberg and Figart 1999).  

Female-dominated service jobs are exported to countries with cheap labour to 

be done by highly educated female workers compared to men (Mirchandani 

2005). The previous studies tackled the gender differences from the customer 

perspective. The perspective is contrary to this study, in which the evaluation 

is performed from the people working inside the call centre. It implies that the 

managers and the agents have a different viewpoint of performance according 

to gender difference. They are confident that there is no difference in 

performance between men and women compared to the customer 

perspective. Furthermore, the female domination to the service jobs, like call 

centres with cheap labour and the high educational level, does not give 

preference in performance but better job opportunity and market demand.      
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In the literature review chapter, there were many studies examining factors like 

emotional exhaustion, and well-being in call centres (Holman et al. 2002; 

Dormann and Zijlstra 2003; Wegge et al. 2006). Apparently, the factors have 

a direct reflection on people’s performance as a result of emotional stability 

and well-being. Emotional burnout and well-being are the core aspects of 

performance so that the studies focused on the significant causes of 

performance degradation. It is concluded that evaluator exhaustion does not 

reflect on subjective evaluation while it impacts the workers' performance, as 

per previous studies, through evaluating process. The reason is that the study 

is dealing with evaluator exhaustion as a primary factor that may reflect on 

cognitive bias. The evaluator exhaustion focused on people that are doing 

evaluation which may interfere with the cognitive bias (r=0.425, p<.001). It may 

help to understand the reason for rejecting the alternative hypothesis for 

evaluator exhaustion and accepting the cognitive bias. 

 

The intersubjectivity accepted the null hypothesis that it has no influence on 

subjective performance. The intersubjectivity is created between the 

interaction between the evaluator and the agent feedback on that evaluation. 

The intersubjectivity is more relevant to the social attachment where subjective 

evaluation exists (Breuer et al. 2013). The justification that the intersubjectivity 

variable does not focus on the close relationship between the evaluator and 

the agent but the process structure from an operations management 

perspective.  

 

 The Alternative Hypotheses Variables     
 

The study is inspired by the resources mix of RBT to define call centre 

resources that contribute to subjective performance evaluation. It has been 

concluded that nine variables (non-specific task, contextual performance, 

process contradiction, customer behaviour, technology acceptance, and 

channels development) have a direct influence on subjective performance. 
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The current study confirms the management perception to subjective 

evaluation by accepting the alternative hypotheses, which assures the 

antecedent studies but in call centre context. Referring to the RBT theory, the 

findings provide a mechanism to prevent causal ambiguity from influencing fair 

assessment to resources (Barney 1991; Barney et al. 2001; Barney 2001). The 

study supports Powell (2006) claims about the management perceptions 

where performance evaluation is influenced by the organization resources 

(human, technology, processes). Furthermore, it extends the Breuer findings 

(Breuer et al. 2013), about the subjective evaluation due to stereotyping and 

social attachment, to comprise the other call centre resources includes the 

process structure and the technology development. The management 

perception shows relevancy to previous studies like stereotyping, cognitive 

bias,  and self-serving variables, which are frequent subjects from the past two 

decades in the area of subjective evaluation (Milkovich et al. 1991; Kane et al. 

1995; MacLeod 2003; Wilson 2009).  

 

The customer behaviour has accepted the alternative hypothesis and 

coincides with the study-2 results. The previous studies highlighted the issue 

of customer behaviour without mentioning its influence on subjective 

evaluation (Wilson 2009; Cleveland 2012; Rubingh 2013; Hudson et al. 2017). 

The customer behaviour in study-2 accepted the alternative hypothesis and 

assured a significant independent sample test with the current study (t-test 

independent sample). It confirms the homogeneity of the samples that have 

been collected over different call centres and time frame. The factor analysis 

suggested comprising the customer behaviour and the management 

perception variables under one factor called management perception.  

 

The process contradiction variable and technology development construct 

satisfied the alternative hypotheses test. The factor analysis suggested having 

the three variables in one factor that is called ambiguous capabilities. The 

three factors comply with relevant literature that discussed the challenges of 
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technology development and process contradiction on performance evaluation 

(Bain and Taylor 2000; Dormann and Zijlstra 2003). The Powell study  (2006) 

stated a relevant contribution to the effect of causal ambiguity regarding the 

process and technology for perceptional evaluation. Other studies highlighted 

the significant call centre issues of the processes/standards contradiction with 

no direct link to subjective evaluation (Wilson 2009; Rychalski and Palmer 

2017). Therefore, the current study proposes the exclusion of those variables 

from the evaluation for better performance assessment. 

 

There are many studies discussed the non-specific tasks and contextual 

performance in the context of performance measurement and call centres 

(Flamholtz and Lacey 1981; Fried and Ferris 1987; Milkovich et al. 1991; 

Campbell et al. 1993; Snell et al. 1996; Sonnentag and Frese 2003; Marr and 

Neely 2004; Wegge et al. 2006; Reynolds 2010). The current study highlights 

the subjective performance as an influencing part of the overall performance 

in the context of the call centres. In other words, the subjective evaluation 

excludes the previous aspects of, i.e., loyalty and communications skills, from 

the objective performance. The factor analysis confirmed the relevancy of non-

specific task and contextual performance to agent differences construct. The 

study outcomes help in mitigating common issues in call centres of the finesse 

standards like communication skills, tone and language proficiency. “The 

finesse standards are subjective because they allow for style and individuality 

and provide/require room for interpretation” (Cleveland 2012: 343). 

Furthermore, the study helps in measuring performance less subjectivity 

based on the conceptual model. The model is not limited to the agent 

evaluation but the overall call centre resources considering the management 

part. 

 

 

 



 Page 158 

 Study Implications  

 

After applying a regression test on the dependent and independent variables, 

the subjective model (SPM) proposes an exclusion approach (Section 3.5) for 

defining the subjective performance weight based on a linear model. The 

exclusion approach is managed by subtracting the subjective evaluation from 

the resulting evaluation to get the actual evaluation, as follows: 

 

𝑨𝒄𝒕𝒖𝒂𝒍 𝑷𝒆𝒓𝒇𝒐𝒓𝒎𝒂𝒏𝒄𝒆 = 𝑹𝒆𝒔𝒖𝒍𝒕𝒊𝒏𝒈 𝒑𝒆𝒓𝒇𝒐𝒓𝒎𝒂𝒏𝒄𝒆 − 𝑺𝒖𝒃𝒋𝒆𝒄𝒕𝒊𝒗𝒆 𝒑𝒆𝒓𝒇𝒐𝒓𝒎𝒂𝒏𝒄𝒆 (9) 

 

The subjective performance evaluation comprises the list of variables 

according to the hypotheses test. The variables are indicated in codes like 

non-specific task variable (AT1), contextual performance (AT2), etc.  The final 

variables are in Table 17. 

 

Construct Variable(s) Variables 

Agents’ differences 1- Non-specific job task 
2- Contextual 

Performance (Traits-
Skills) 

- AT1 
- AT2 

Process Structure 3- Contradictory 
Standards 

- PC 

Customer Experience 4- Customer Behaviour - CB 

Technology Development 5- Channels 
Development 

6- Technology 
Acceptance 

- TD 
- TA 

Management Perception 7- Stereotyping 
8- Cognitive bias 
9- Self-serving 

- MS1 
- MC 
- MS3 

Table 27: Revised Model Variables 
 

The subjective evaluation at time 𝑡 is as the following equation (4). 

𝑆𝑡 =
∑  ∑ 𝑤𝑖𝑥𝑗

𝑁
𝑖=1

𝑀
𝑗=1

𝑀
   

 

Where 𝑥 is the resulting agent evaluation, 𝑤 is the subjective weight,  𝑁 is the 

number of variables (N=6 in our study), M is the number of agents and  𝑆𝑡 is 

the subjective evaluation for an agent at time 𝑡.  The subjective evaluation is 
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the weighted average of the agent evaluation and the weights for each 

construct. The weight is calculated, for example, as follows: 

𝑤𝑖𝑗𝑡 =  
∑ 𝑠𝑖𝑖

𝑥𝑗𝑡
   

Where 𝑠𝑖 is the subjective evaluation for specific variables, i.e., 𝑠1 = 𝐴𝑇1, 𝑠2 =

𝐴𝑇2, … . . 𝑠6 = 𝑇𝐴 and so on. 𝑤𝑖𝑗𝑡 is the subjective weight of a subjective 

variable 𝑖 of an agent 𝑗 at time 𝑡.  

 

Example: 

 

This numeric example helps to illustrate the equations. Assume two agents 

have the following evaluations. 

 

# Evaluation Criteria out of 

(10) 

Agent-1 Agent-2 Agent-1-

Subjective 𝒔𝟏 

Agent-2 

Subjective 𝒔𝟐 

1 The agent says the greeting 9 7 - - 

2 The agent is polite and decent 7 10 7 10 

3 The agent is a good listener 8 8 8 8 

4 The technical problem is 

resolved 

10 10 - - 

5 The teamwork spirit 8 7 8 7 

Total – 50 points 42 42 23 25 

Table 28: Evaluation sheet example 
 

The agents' evaluation seems the same; however, the subjective evaluation 

shows a different result. Agent-1 has been evaluated with (23 points) 

subjectively compared to agent-2 (25 points). By deducting the subjective 

evaluation, agent-1’s evaluation is (42-23 = 19), which is higher than agent-2’s 

(42-25=17), while the resulting evaluations are the same. As per equation (5), 

agent-1’s weights are as follows: 

 

𝑤11𝑡 =  
(7+8)

42
= 0.35 → non-specific-task 
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𝑤21𝑡 =  
8

42
= 0.19 → Contextual performance 

 

The second agent (agent-2) weights are as follows: 

 

𝑤12𝑡 =  
(10+8)

42
= 0.42 → nonspecific-task 

𝑤22𝑡 =  
7

42
= 0.166 → Contextual performance 

 

The subjective performance for the two agents at time 𝑡 equals: 

 

𝑆𝑡 =  
42 (0.35+0.19)+42(0.42+0.166)

2
 = 23.646 ~ 56.3% 

The resulting value is the baseline value of the call centre, which means that 

the subjectivity is 56% of the resulting performance. The subjective evaluation 

is performed 𝑇 times so that the overall subjectivity baseline is as below: 

 

𝑆 =  ∑ 𝑠𝑡
𝑇
𝑡=1    (5) 

 

The SPM requires primary data collection from the call centre records to do the 

following activities: 

1- Collecting all the evaluations of the agents within a specified period. 

2- Selecting from the evaluation criteria what is subjective so that it will be 

indicated and split. This process requires a reliability check to ensure the 

consistency of the raters in extracting the subjective factors. The reliability 

checks recommended are Kappa for two raters or Krippendorff's alpha for 

more than two raters. 

3- Calculating the subjective evaluations and calculating the subjective weights 

𝑤. 

4- Calculating the subjectivity baseline of the call centre to extract the actual 

performance.  
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According to the study assumptions and constraints (Section 4.3- 

Philosophical approach), the subjective evaluation resulting from the model 

should be stable and converged. In other words, the results should be close to 

each other over a certain period and never flipped accidentally. The reason 

that subjectivity is a part of the performance process is that it never changed 

drastically, but rather incrementally over time (Ketokivi 2016).  

   The Prediction Method 

 

Subjective performance has been determined in the previous Section 5.10 so 

that good practice can be performed by linking the resulting subjective 

evaluation and the agent's performance in order to determine the subjective 

weights – equation (4). 

𝑆𝑡 =
∑  ∑ 𝑤𝑖𝑥𝑗

𝑁
𝑖=1

𝑀
𝑗=1

𝑀
  (4) 

 

As the SPM is based on a linear relationship, the weights can be determined 

by linear regression (Figure-22)18,  where 𝑤 can be determined by the least- 

square method (Oakshott 2012). The least-square method reduces error by 

minimising the sum of squares. Please refer to Section 2.6 for more details.  

 

Figure-25: Linear Regression (Oakshott 2012) 

 
18 https://gilberttanner.com/blog/linear-regression-explained. The graph does not reflect real data but is for 

illustration only. The X-axis is the subjective independent variables and Y-axis is the subjective performance. 

https://gilberttanner.com/blog/linear-regression-explained
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 The SPM Model Benefits 

 

The model helps organisations to measure performance objectively. The 

actual performance is concluded by extracting the resulting performance from 

subjective performance. The model benefits are as follows: 

 

1- Identifying the subjective evaluation criteria 

The model helps to identify the subjective criteria by categorising the 

evaluation criteria according to subjective factors. The subjective factors are 

embedded in most of the evaluation forms (Cleveland 2012) so that splitting 

them according to the study results improves the ability of the organisation to 

determine subjective performance.  

 

2- Determining the Delta in Performance 

The model helps to determine the delta between the actual and resulting 

performance. It also defines the changes in performance on the agent level 

and the weights level. The agent level means the actual differences in agents’ 

performance. The weights level means the potential weights of subjectivity that 

dominates the performance in the call centre. It is a crucial procedure for 

management to understand the driving weights and how they can mitigate that 

influence. Furthermore, the model helps in drawing a call centre baseline that 

allows future evaluation to transpire smoothly and efficiently. The evaluation is 

quite simple and involves multiplying the resulting evaluation with the 

subjective weight baseline to conclude the actual performance. 

 

3- Extending the Study SPM Model  

The study model is not limited to call centres but applies to customer service, 

as well. The evaluation criteria can be filtered and applied the same as it has 

been applied for call centres. Furthermore, the variables can be verified and 

reliably tested for other industries. The model is generic to get the actual 

performance measurement for fair judgment related to performance. 
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 Conclusion 

 
By getting the ethical approval from the University of Bradford panel, the data 

has been collected from eight different outsourced call centres located in 

Egypt. The collected data is 224 participants out of 376 participants with a 

response rate of 60%. The questionnaire is comprised of 60 items over six 

sections to represent the study constructs (agents’ differences, process 

structure, customer behaviour, technology development, management 

perception and gender differences). The six study constructs have been 

represented by 15 study variables to test the study hypothesis. The hypothesis 

test accepted the null hypothesis for six variables and rejected the null 

hypothesis for nine variables (alternative hypothesis accepted). The six 

variables are job design, intersubjectivity, customer sovereignty, self-

evaluation, evaluator exhaustion and gender differences. The acceptance of 

the null hypotheses is due to the lack of reliability for some questionnaire items 

(the job design variable). The remaining variables do not prove a significant 

difference to the sample mean compared to the population. The other nine 

variables are non-specific job task, contextual performance, process 

contradiction, customer behaviour, channels development and technology 

acceptance, stereotyping, cognitive bias and self-serving. Factor analysis has 

been applied to consolidate the study variables into agent differences, 

ambiguous capabilities, and management perception. A regression analysis 

has been applied on a simulated recorded call for determining the model's 

parameters (weights). Furthermore, a revised model is provided for a 

subjective evaluation by deducting the resulting evaluation from the actual 

performance. The subjective weights are the model parameters to predict 

future subjectivity. The model has the advantage of determining the subjective 

evaluation and draw a baseline for each call centre. The model also is generic, 

and it can be extended to cover other industries with different variables to 

determine the subjective baseline. Furthermore, it helps in determining the 

dominating subjective factors that influence the performance and the 

competitive advantage, as well.   
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This chapter could answer the research questions by determining the 

subjective factors that influence performance and also the second question by 

proposing two methods to reduce the effect of these factors (subjective 

percent, prediction model). The next chapter is concerned with automating the 

subjective modelling using machine learning by extracting the features of the 

recorded call and classifying them to subjective vs non-subjective classes.  
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6 The Practical Application Experiment 

 

 Introduction 

 
 

In Chapter 5, the theoretical model of subjective performance (SPM) has been 

verified and tested. The model is comprised of nine variables to determine the 

subjective weights and draw the prediction method of subjective performance. 

The model is applied by collecting the performance evaluation of the call centre 

agents and excluding the subjective evaluation to calculate the overall 

subjective performance baseline. This process is crucial when it depends on 

manual assortment, considering the evaluations are massive over a certain 

period of time, i.e., one year. Call centres are dynamic and rushed with 

customer contacts over various communication channels. Automating the 

subjectivity detection and productivity evaluation is essential in reducing effort 

and time for the manual classification process. Furthermore, the manual 

classification is subjected to a high probability of errors, which reflects on the 

overall performance of the organisation. 

 

Referring to the theory to practice transformation process (Section 3.8); the 

process goes through three steps: technology definition, technology selection, 

technology verification. The technology definition is the need for automating 

the data classification using statistical models. The second step, technology 

selection, is by choosing machine learning because the literature proves it to 

be state-of-art technology for significant data classifications and clustering 

(Géron 2017). The next step is to verify and give feedback about the efficiency 

of using the selected technology. The machine learning approach is often used 

nowadays to automate processes and avoid classification mistakes. The 

approach is used in this study to translate the theoretical model into practice. 

As discussed in Chapter 4, the approach is performed over stages of data 

preparation, subjectivity modelling, and classification, as showing in Figure-
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26. The next sections go through the stages one by one to reach the final 

conclusion.   

 

 

Figure-26: The Practical Application 
 

 Stage 1: Data Preparation 

 

Data preparation is an essential process for data modelling (Richert et al. 

2013). It firstly requires to focus on the targeted data that it is required to be 

processed. It is the raw data fed to the machine for processing. It usually 

excludes irrelevant, noisy, and rubbish contents. It is essential to arrange, 

prepare and clean the data to get the ultimate outcomes. Contact centres 

comprise different sources of data, as indicated in Table-1. There are various 

data sources like recorded calls, chatting, emails, management meetings, 

evaluation forms, screenshots, CRM/ERP backend systems and others. Each 

of these sources of data is subjected to feed one or more of the study 

variables.  

 

The machine learning experiment will be applied to the nine study variables: 

non-specific task, contextual performance, process contradiction, customer 

behaviour, channels development, technology acceptance, stereotyping, 

cognitive bias, self-serving. There are nine subjective classes according to 

nine study variables.  An additional class is required for the non-subjective 

cases that are classified as “non-subjective” to have a total of ten classes. The 

application of ten classes is a challenging task that requires larger corpus, 
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more computational resources and subjected to multiple iterations for optimum 

classification (Richert et al. 2013; Jurafsky and Martin 2014; Raschka 2015). 

Furthermore, the data set availability and accessibility are a crucial task that 

requires exposing the contact centre internal and confidential data for the 

model training. Accessing the contact centre data has procedural and ethical 

considerations that may exceed the time frame of the study.  Fortunately, a 

real estate seven hours recorded calls have been collected and prepared for 

research purpose19, which is considered the experiment’s data set.  

 

Therefore, the experiment intends to apply the study variables on the recorded 

calls. The approach is based on a recorded call (data input) and a text label of 

the corresponding class (model output). However, the recorded calls do not 

contain salient features of all the study variables for classifications. For 

example, contextual performance, stereotyping, cognitive bias requires other 

data sources from the contact centre channels rather than the recorded call. 

Accordingly, the study considers smooth criteria for the annotation and high 

expected classification accuracy. It is achieved by focusing on three classes 

that considered as silent features in the recorded calls based on conversation 

parties: non-specific task, the customer behaviour and non-subjective classes.  

 

The first step, as per Figure-26, is data annotation for the seven hours of the 

recorded calls. The annotation is performed through 2-3 participants for 

annotation based on “the technical core”, which is considered “non-subjective”. 

In case the participant response is different from the technical core, such as 

“oral proficiency, customer frustration, the call script, etc.”, then it will be 

considered “subjective” and will be categorised under the corresponding 

variable. The annotation procedure is performed for recorder files (calls) 

located in the system folder. The participant is requested to copy the file to the 

destination folder (the annotated class folder, i.e. agent-subjective). The 

annotation process is vulnerable to subjective evaluation, which may impact 

 
19 The data is collected and prepared by luminous-technologies.com for research purpose. 
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the practical application for bias in the resulting calls. Hence, the annotation 

should be verified by Kappa Alpha (for two raters) or Krippendorff's Alpha (for 

more than two raters).  

 

Two raters are selected with five and eight years of experience in call centres. 

They are full-time supervisors with experience in the real state domain. They 

had an orientation session on the definition of subjectivity and how subjective 

factors can be defined through listening to recorded calls. They started rating 

the recorded calls as non-subjective (labelled with two), agent (labelled with 

number one) and customer (labelled with number 0). They were requested to 

move the audio file to a folder belonging to the designated class (agent folder, 

customer folder and non-subjective). The files labels (0,1,2) have been listed 

and imported to SPSS software for analysis. The Kappa alpha method is used 

to verify the raters’ agreement, as shown in Tables 29 and 30. 

 

Table 29 illustrates the agreement and differences in rating between the two 

raters. For the non-subjective class, rater-1 and rater-2 agree on 580 audio 

files and disagree on 33 files rated for the customer class and 37 files for the 

agent class. Each class has a count, the actual annotation performed and 

expected count, which is the expected annotation. The count number should 

be more than expected for the same class, which indicates the highest 

agreement. They agreed on 52 files for customer behaviour, 140 for agents’ 

differences and 580 for non-subjective. They disagree on 87 files. Table 20 

states the Kappa agreement (α=0.767) and the total number of files (N=859). 

In social science, the agreement should more than 80% (α>0.8) between the 

raters to consider the annotation as valid (Hayes and Krippendorff 2007). 

However, the value (α=767) is deemed accepted because of the small 

difference (less than 3.35%).  
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 Rater-2 Total 

Customer Agent Non-

subjective 

 

 

Rater-1 

Customer Count 52 1 0 53 

Expected Count 5.6 11.0 36.5 53.0 

Agent Count 5 140 11 156 

Expected Count 16.3 32.3 107.3 156.0 

Non-

subjective 

Count 33 37 580 650 

Expected Count 68.1 134.7 447.2 650.0 

Total Count 90 178 591 859 

Expected Count 90.0 178.0 591.0 859.0 

Table 29: Rater-1 * Rater-2 Crosstabulation 

 

 Value Asymptotic 

Standard 

Errora 

Approximate 

Tb 

Approximate 

Significance 

Measure of Agreement Kapp

a 

.767 .023 28.772 .000 

N of Valid Cases 859    

a. Not assuming the null hypothesis. 

b. Using the asymptotic standard error assuming the null hypothesis. 

Table 30: Symmetric Measures 
 

The second step in data preparation is the diarisation process. The diarisation 

process is to split the speakers into separate segments. It is required to focus 

on the desired part of the call for an evaluation and remove irrelevant parts 

(noise). The files are already diarised using the SIDEKIT tool (s4d as a short 

name) (Broux et al. 2018). The files are split into segments that are smaller 

parts of audio files that have only one speaker. The words “segment” and 

“audio files” are used interchangeably in the study in the same meaning for 

simplicity.    

The third step in data preparation is feature extraction, which is the most 

challenging part, not only in this study but in machine learning as a whole 

(Dave 2013). The reason is that defining the most informative features for the 

machine will be trained and classify based on them. The feature may be words, 
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the same as language models; letters, for the lexicon-free models; or speech 

signals, for acoustic modelling. The feature extraction is by extracting the 

signal features in the frequency domain to get what is called MFCC (Mel 

Frequency cepstral coefficient). MFCC conversion is the way to convert the 

audio signals into numbers (frequencies) to identify the salient features 

(coefficients) from the audio file and ignore unimportant features (noise)20.  

The Essentia toolkit21 is used for extracting 13 MFCCs (Bogdanov et al. 2013). 

MFCC feature extraction is performed by going through the audio files with 25 

milliseconds (ms) window size and 10ms steps for each window (overlapped) 

(Zheng et al. 2001). Each frame is presented by 13 MFCC features forwarded 

to the model input layer for training.  

 Stage 2: Data Modelling 

    

Data modelling means the process of training the data to determine the 

parameters of the neural network. As discussed in section 2.9, the modelling 

process starts with the initial random values of the weights of the network, 

combined with the input data for training. The training process is the way of 

determining the network parameters (weights) based on known values of the 

inputs and outputs (the training set). The parameters (weights), in Figure-27, 

are used to produce the output value (prediction - 𝑌′). The actual output is 

known from the data set (𝑌) so that the difference between both results should 

be returned back to re-adjust the values of the weights. The error between the 

predicted value and the actual target is determined by the sum-squared cost 

function, as in the equation (10).  

𝐽(𝑤) =  ∑ (𝜑(𝑧)𝑖 − 𝑦𝑖)2
𝑖   (10) 

 

 
20 MFCC goes through multiple stages of windowing, discrete fourier transform, extracting the 13 voice 

coeficients. 
21 There are many other tools like HTK and opensmile where the MFCC remains the same but with difference 

usage preferences. 
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Where 𝜑(𝑧)𝑖 =  𝑤𝑖𝑥𝑖  ,  𝑥𝑖 is the input data (frames). The optimum value of 𝑤 

can be estimated by cost function minimization. The Optimum value is 

determined by differentiating the cost function (called loss function) and getting 

the value of (w) that satisfies the equation to be zero - equation (11).   

 

𝑑𝐽

𝑑𝑤
=  −2 ∑ (𝑦𝑖 −𝑖  𝜑(𝑧)𝑖) 𝑥𝑖 = 0        (11) 

 

The loss score starts high, then decreases by time according to the weights’ 

optimization and updates to the input weights. The optimization is a decision 

algorithm for the delta increments or decrements to the value of (𝑤 ±  𝛥𝑤). 

There are various optimization functions like gradient descent, stochastic 

gradient descent (SGD), adaptive moment estimation (ADAM) and others 

(Murphy 2012; Kingma and Ba 2014). The grey box is the modelling layer in 

Figure 27, where the weights are updated for optimum value prediction 𝑌′.  

 

Figure-27: The Modelling (training) process. 
 
 

In the experiment, the deep neural network (DNN) is constructed with the 

following layers: The input layer, the convolutional neural networks (CNNs) 

layer, the long-short term memory networks (LSTMs) layer, the attention layer 
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and the output layer for classification. The modelling layers are illustrated in 

Figure-28. 

 

Figure-28: Cascaded CNN-LSTM-Attention layers(Diarization for agent class) 
 
 

As discussed in chapter-4, the cascaded model proves a significant 

improvement in emotional recognition studies (Tolias et al. 2015; Neumann 

and Vu 2017; Hifny and Ali 2019). The current study model intends to apply 

the same model of emotion recognition to subjectivity detection. The CNNs are 

required to squeeze the features and expedite processing of the data. The 

second layer is the bidirectional LSTMs, which is two networks in both 

directions (forward-backword) for better accuracy of the training parameters. 

The LSTM is a layer that can process a long sequence of dependencies 

efficiently compared to the legacy recurrent neural network (RNN) (Graves and 

Schmidhuber 2005). LSTMs also overcome the gradient vanishing problem, 

which happens when updating the training weights is tiny so that the network 

is stuck in an endless loop or prolonged training rate (𝛥𝑤) (Hochreiter 1998). 

The next layer is the attention layer, which is a technique used to focus on the 

critical parts of the processing data compared to the unimportant ones. It is 
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inspired by image processing where, for example, a photo of a boy lays on the 

green grass. The green part is repeated and will not give relevant information 

compared to the boy. Technically, the attention layer converts the sequence 

of frames into a context vector. The context vector is the activation function 

output multiplied by the attention weights. The attention weights are the 

strength of frame occurrence to the remaining frames at time 𝑡. It is similar to 

counting the probability of occurrence of one vector to the remaining vectors 

in the stream. For each frame vector 𝑥𝑡 in a sequence of inputs 𝑥1, 𝑥2, … . . 𝑥𝑇, 

and activation function 𝑓, the attention weight 𝛼𝑡 is given by Equation (12): 

𝛼𝑡 =  
𝑒𝑓(𝑥𝑡)

∑ 𝑒
𝑓(𝑥𝑗)𝑇

𝑗=1

   (12) 

The context vector generated is calculated, as in Equation (13): 

 

𝐶 = ∑ 𝛼𝑡𝑥𝑡
𝑇
𝑡=1      (13) 

  

The final layer is for classification using the Softmax function. The Softmax 

function is typical to the attention weights of Equation (12) but on the class 

level. The output will be classified over three classes: non-subjective (indicated 

by number two), agent (indicated by number one), and customer (indicated by 

zero). The model summary presents the layers and the size per layers- Table-

31. 

Layer CNNs-LSTMs-Att 

Input 13 

CNNs-1 256 

Max Pooling-1 256 

CNNs-2 64 

Max Pooling-2 64 

BiLSTMs-1 128 

BiLSTMs-2 128 

Attention 128 

Dense 64 

Output (Classifier) 3 

Table 31: Machine Learning Model Summary 
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Table-31 illustrates the layer type and the corresponding size of each layer. 

The model is read from top to bottom, indicating the sequence of data flow 

through the training process. The model starts with the input layer that should 

be adjusted to the training feature size (13 features). As mentioned in the 

previous section, file duration is unknown, so that the frames are taken 

sequentially with overlapping between the sequences. So, the feature size is 

known (13 features), but the model can accept an unknown number of frames. 

The frames are forwarded to the first layer of CNN. The CNN was initially 

innovated for manipulating photos but extended to other data types so that the 

size of the CNN is called Filters. The CNN size is 256 filters for processing 

frames of one-dimension CNN denoted by (1D-CNNs). The CNN architecture 

consists of CNNs 256 filters for layer-1, 64 filters for layer-2, five kernel sizes 

each, and ReLU activation function. CNN neuron output is the dot product 

between randomly selected weights (initial weights for the training) and part of 

the frame. The training weights will be optimised and re-entered to the second 

training iteration, as illustrated in Figure-27.  ReLU is a linear activation 

function (max(0,x)) so that the output excludes the negatives and continue for 

the next layer (Figure-29).  

 

 

Figure 29: ReLU function 
 

The bidirectional LSTMs comprises 128 neurons each. Max-pooling layer is 

required to downsample the CNNs output and reduce the dimension to match 

the size of the next layer. The dense layer is 64 units to convert the dimensions 
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of the vectors and forward them to the output layer. The output layer is a 

Softmax function for multiclass classification. Referring to figure-27, every 

training iteration, the weights are updated according to updated weights until 

reaching the best close value between outputs (converged differences). The 

training stopped when the difference between the outputs (predicted, actual) 

starts diverging. The network architecture is based on previous studies 

recommended hyperparameters for speech processing. However, there are 

several studies for hyperparameters optimization that is out of the scope of 

this study (Snoek et al. 2012).  

 Stage 3: Classification and Validation 

 

The data modelling starts by splitting the data randomly into a training (90%) 

and test set (10%), then determining the optimum parameters. The test set is 

the small part as it is required only for model verification. Every iteration 

(epoch) is a one-time training to the whole data set in order to get the accuracy 

of the model by the test set. The training keeps iterating until reaching the 

optimum weights of the model. The model created is called “Fold”. At this point, 

there was part of the data that has not been trained (test data), so the data is 

shuffled and re-split into training and test set again. This process is called 

cross-validation for the number of recomposing the training and test sets to 

the corresponding folds. The models created are denoted by 

“Fold_Number_iterations_accuracy”. The experiment is based on five-folds 

due to limited corpus (7 hours) and the high percentage of the training set 

(90%) (Chollet 2018). Table-32 states the accuracy for each fold in the 

experiment. The total number of folds (models) is five folds. The model 

accuracy is calculated by the average of the accuracies of the folds generated. 

The accuracy of subjective evaluation is 82.53%, which means that the error 

rate is around 17.46%. The production environment in the call centre 

generates a file by the model classifier (predictor) similar to the screenshot -

Figure-30.  
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# The Fold name Iterations Accuracy 

Fold-1 Fold0-030-0.82558 30 0.82558 

Fold-2 Fold1-002-0.83721 2 0.83721 

Fold-3 Fold2-020-0.81977 20 0.81977 

Fold-4 Fold3-053-0.84884 53 0.84884 

Fold-5 Fold4-058-0.79532 58 0.79532 

Total 163 Average=0.8253 

Table 32: Subjectivity Models and corresponding Accuracies 
 

 

Figure-30: The Classifier of real calls 
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A python script is written to generate a text file indicating the classification 

results that will be illustrated in the next section. Figure-30 indicates four 

columns: The annotation (real class), the segment (audio file), the label (the 

predicted class) and the accuracy. The annotation is the basic files categories 

that have been manually classified by the raters. The segment is the audio file 

name. The label means the prediction or classification result of the input file 

and the accuracy in the last column. The matched annotation with the 

corresponding label means that the classification is performed correctly unless 

an error when they are different. The generated file ends with a summary of 

the total successful classification, the wrong classification, and to which class 

they belong. “non-subjective” is demoted with “non”, “agent” for agents’ 

differences construct, and “customer” for the customer behaviour variable.  

 

The main concern in the previous experiment is the unbalanced data set for 

each class. The file segments for each class (Table 29) is out of a total of 859 

files are as follows: non-subjective=650 files (75%), agent=156 files (18%), 

and customer=53 files (7%). The unbalanced data set may bias the accuracy 

in favour of the biggest class (non-subjective) (Guo et al. 2008). The 

unbalanced data should be re-adjusted with bigger corpus and re-annotated 

again. Because the experiment is limited to the only seven hours, other 

statistical techniques used to measure the accuracy of the classification like 

F1-score in case of unbalanced classes (Kotsiantis et al. 2006). F1-score is a 

measurement of model accuracy on a data set. It is based on the average of 

the precision and recall of the resulted label compared to the annotated class 

(Wardhani et al. 2019). The Scikit-learn python library has been used to 

measure the classification accuracy for unbalanced data set (Raschka 2015). 

Table-34 reports the F1-scoring for Fold-1. The F1-score shows the 

classification accuracy of 74.4% and a weighted average of 71.6%. By 
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applying the F1-scoring over the five models’ folds, the accuracy is concluded 

by the average scoring over the folds – Table-33, 34.  

 

 

 Precision Recall F1-score 

Agent  0.667 0.250 0.364 

Customer 0.667 0.857 0.750 

Non-subjective 0.778 0.875 0.824 

Accuracy   0.744 

Weighted Average   0.716 

Table 33: F1-score for the classification accuracy – Fold-1 
 

 

# The Fold name Weighted scoring 

Fold-1 Fold0-030-0.82558 0.716 

Fold-2 Fold1-002-0.83721 0.782 

Fold-3 Fold2-020-0.81977 0.740 

Fold-4 Fold3-053-0.84884 0.722 

Fold-5 Fold4-058-0.79532 0.791 

Total Average=0.75 

Table 34: F1-Score average for the five folds 
 

 

The accuracy is (75%) less than the cross-validation accuracy (82.5%) with 

(7.48%), which is the effect of the unbalanced data set. By extending the 

corpus size in call centres, the data set may get more balanced with less error 

in classification accuracy. As there is no study in the same context 

(subjectivity) using machine learning, the resulted accuracy is the baseline of 

the subjective performance considering the agent and customer factors. 

Nevertheless, a semi-comparison can be applied to other studies like 

emotional recognition using speech processing and productivity measurement 

using text classification. The accuracy of subjectivity modelling indicates a 
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comparative accuracy (75%) to emotional recognition (82.5%), performance 

measurement-speech based (83%) and productivity measurement-text based 

(82.69%).  

Table-35 summarises the subjective classification accuracy compared to other 

studies.   

 
# Application Classification 

method 

Type Accuracy References 

1 Productivity 

Measurement 

Naïve Bayes Text  67.3% (Ahmed et 

al. 2016) 

2 Productivity 

Measurement 

Logistic 

Regression 

Text 80.76% (Ahmed et 

al. 2018b) 

3 Productivity 

Measurement 

Linear Support 

Vector Machine 

(LSVM) 

Text 82.69% (Ahmed et 

al. 2018b) 

4 Emotional Recognition CNNs-LSTMs Speech 82.5% (Hifny and 

Ali 2019) 

5 Performance 

Measurement  

LSVM Speech 83% (Perera et 

al. 2019) 

5 Subjectivity Modelling CNN-LSTM-Att Speech 75% Journal 

paper under 

review  

Table 35: Relevant studies accuracy comparison 
 

 

The training is performed on a dual processors’ server supported by 24 cores, 

2.1 GHz and memory of 97 GB RAM. DNN training requires graphical 

processing units (GPUs). Three Nvidia cards (GPUs) have been used—

TESLA k80, Quadro M4000, and M5000—for processing the data based on 

an Ubuntu 18.04 LTS operating system. The code was developed using 

Python 3.7, based on a Conda virtual environment, KERAS library 2.2 and 

TensorFlow backend 1.14. 
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 Python Script  

 

The script is based in Keras library, which is an open-source neural network 

library written in Python. It is capable of running on top of different machine 

learning backends easily like TensorFlow, Microsoft Cognitive Toolkit, R, and 

Theano (Gulli and Pal 2017b). The python code is over 600 lines, including 

libraries and functions definitions. For simplicity, the modelling part has been 

highlighted22 and illustrated at a high level as follows:  

 

# The script is in BOLD font 

# Number of folds 

kf = KFold(n_splits=5) 

# Randomly select the indices of the MFCC files located in the folder.  

# all_feat_files are the MFCC files that are subjected for modelling and testing 

shuffle_indices = np.random.permutation(np.arange(len(all_feat_files))) 

# Shuffle data in all_feat_files 

all_feat_files = np.array(all_feat_files)[shuffle_indices] 

#definiting the training data set lentght of 90% 

train_len = int(len(all_feat_files) * 0.9) 

#Initialising the array size for the training set and test set – no files have been  assigned yet. 

x_train = np.array(all_feat_files)[:train_len] 

x_test = np.array(all_feat_files)[train_len:] 

# Staring the loop of training over the initialisation of the variable 

results=[] 

fold=0 

# The for loop includes the KFold object to control the loop for five-folds and assigning new  

# indices every iteration 

for train_index, test_index in kf.split(np.array(shuffle_indices)): 

# Assigning the files randomly based on shuffled indices into train set and test set.  

# The next iteration assigned a new training and test set (next fold)  

    x_train, x_test = np.array(all_feat_files)[train_index], np.array(all_feat_files)[test_index] 

    # Defining the weight of the data set as it is required for the data generator function.  

    train_sample_weight= [1]*len(train_list) 

     # Data generator assigns the data sets into batches per epoch. The bach size is  32 files 

 
22 Keras web page illustrated the functions details and the required libraries (https://keras.io/examples/).  

https://keras.io/examples/
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     # The mean and variance are for the whole data set to keep the model balanced from deviation 

     # Creating training object that comprises the configuration and the files of the training set 

    # sequence length is the maximum length of the MFCC file (in milliseconds) 

    training_generator = DataGenerator(train_x,train_sample_weight, 

    mean_var_file,min_length=0, max_length=seq_length,batch_size=batch_size,shuffle=True) 

    # Data Generator for the test set 

    test_sample_weight= [1]*len(test_list) 

    test_generator=DataGenerator(test_x,test_sample_weight,mean_var_file, 

    min_length=0,max_length=seq_length, batch_size=1) 

     

    # Constructing the neural network (NN) building block 

    # NN Input layer with dimension 13 (MFCC dimensions) 

    input_layer = Input(shape=(None,13)) 

    # The convolutional neural network with 256 filters, ReLU function with one stride step 

    # The input_layer object from the previous layer, underlines, is connected to the next layer by putting 

    #it between brakets front of the definition of the next layer (Conv1D) and so on for the remaing code 

    conv=Conv1D(256, 5, padding='valid', activation='relu', strides=1)(input_layer) 

     # Max pooling layer for downsizing the output of CNN network into 64 

    max_pool=MaxPooling1D(pool_size=2)(conv) 

    conv=Conv1D(64, 5, padding='valid', activation='relu', strides=1)(max_pool) 

    max_pool=MaxPooling1D(pool_size=2)(conv) 

    common=Bidirectional(LSTM(128,recurrent_dropout=0.2,dropout=0.2, 

    return_sequences=True))(max_pool) 

    common=Bidirectional(LSTM(128,recurrent_dropout=0.2,dropout=0.2, 

    return_sequences=True))(common) 

    common = AttLayer()(common) 

    dense = (Dense(64, activation='tanh'))(common) 

    out = (Dense(3, activation='softmax'))(dense) 

    # The model creation according to previous definitions 

    model = Model(input=input_layer, output=out) 

    # configuring the model for optimization function (adam) and corresponding metrics: accuracy 

    model.compile(optimizer='adam', loss='categorical_crossentropy', metrics=['accuracy']) 

    # the step starts the traing with 1000 epoch per batch and validation using test_generator object 

    model.fit_generator(generator=training_generator, validation_data= test_generator, 

    epochs=1000, verbose=1, callbacks=[checkpoint,earlystop],  

    use_multiprocessing=True,   workers=6) 
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 The Attention Graphs Analysis 

 

The attention layer generates the context vector of the frames computed by 

the input and the weights of attention. By applying equation(12) for the 

attention weights, a graphical presentation is generated for the attention 

weights versus the frames for all the training segments. The attention weights 

may help to understand the linguistic and paralinguistic features in the call for 

better understanding the subjectivity behind the conversation. The sample four 

graphs selected are illustrated in Figure-31. 

 

 

Figure-31: Attention weights graph23 
 

The attention weights graph has peaks for specific frames, which indicate high 

attention for that frame. By revising the peaks over the calls/segments, it has 

concluded the following observations: 

 
23 The graph is drawn using plotly python library. 
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• The attention weights are high for some irrelevant speech parts like 

telephone line noise, crowd background, silences and others. This part is 

dropped from the analysis. 

• The attention weights are high for the high tone, especially for the angry 

customer, which indicates a high subjectivity in this behaviour. 

• The attention is high in the cross-talk parts, which indicates either poor 

listening skills or an issue in handling the switching points of the 

conversation between the agent and the caller.  

• There is almost the same call content in the non-subjective folder and the 

agent folder. The differences are only relevant at the tone level, which 

indicates that the tone is a subjective factor in the agent part, while the 

content remains the same.   

 The Transformation Process Pending Steps 

 

After execution of the practical application, the technology transformation 

process (Chapter 3, Section 3.8) is complete, as shown in the table-35: 

 

# Objective Stages Action Criteria/Reference/Justification 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

Technology 

Definition 

 

 

 

 

Orientation It is required to be 

an automated 

model for detecting 

and distinguishing 

the subjectivity 

Automating call centre services is an 

eminent aspect of call centre 

technologies due to the high number of 

calls and the challenges of reviewing 

them (Wilson 2009) 

Planning The prerequisites 

of using the 

automation and 

classification 

accuracy 

The minimum intervention of the 

human through the automation process 

with the highest data accuracy (Carmel 

2005). 

Decision There are many 

technologies such 

as data mining, 

data 

Please refer to Chapter 2, pages 28: 

previous researches’ attempt in 

productivity measurement (Ahmed et 

al. 2016).  
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classifications, 

machine learning 

Execution Selection of one 

technology due to 

study time 

limitation and 

capacity 

Many technologies require 

sophisticated setup and data (corpus) 

for experimenting. So, it will be applied 

for one technology only  

Feedback The technology 

automation 

feedback from 

other studies  

There is a shortlist of technologies that 

have been applied and succeeded in 

call centres like data mining, rule-

based approaches and machine 

learning. 

 

 

 

 

 

 

 

 

 

2 

 

 

 

 

 

 

 

 

 

Technology 

Selection 

Orientation The technology 

selection 

prerequisites 

regarding the setup 

and the required 

data 

The data processing required servers 

with high specifications for processing 

over days may be extended to months. 

(ICMI 2016) 

Planning The data modelling 

and time 

constraints should 

be considered 

The time frame of data modelling and 

results extraction should be less than 

two months, according to the study 

plan. 

Decision The machine 

learning 

technology is 

selected 

Machine learning is booming 

technology nowadays and has proven 

outstanding performance in data 

classifications and automation. 

Furthermore, it has been used with 

significant results of productivity 

measurement in the call centre (Ahmed 

et al. 2016; Ahmed et al. 2018b). The 

Graphical Processing Units (GPUs) are 

available at a reasonable cost. They 

act as a supercomputer, which makes 

the setup possible and available. 

Execution The execution will 

be detailed in the 

next chapter.  

The execution will extend the 

productivity measurement in previous 
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studies to comprise the subjectivity 

measurement with different aspects. 

Feedback To be determined The outcomes of this study will give 

feedback about the appropriate 

selection of this technology 

 

 

 

 

 

 

3 

 

 

 

 

 

Technology 

Verification 

Orientation Experiment 

verification is 

essential to ensure 

the validity of the 

technology used 

Reviewing literature or comparisons for 

similar experiments 

Planning Applying special 

techniques for 

results verifications 

The results should be consistent over 

different study aspects in order to 

ensure the validity (Creswell 2009). 

Decision Validation 

methodology 

applied to verify the 

results 

Cross-validation technique is usually 

used in machine learning to verify the 

resulted outcomes. 

Execution The Modelling is 

performed  

The experiment has been performed 

over seven hours of calls from the call 

centre. The training parameters have 

been performed using the cascaded 

CNN-LSTM-attention approach. 

Feedback Accuracy has been 

measured 

The cross-validation accuracy of the 

model is 82.5%. 

Table 36: Study Theory to Practice transformation table 
   

 

 Conclusion 

 

The practical application presents an automatic technique to detect the 

subjectivity of the call centres’ recorded calls using machine learning. The 

subjectivity modelling goes through three main stages: data preparation, data 

modelling and the classification. The modelling is based on cascaded CNNs-

LSTMs-attention layer for best classification accuracy. The experiment was 

based on seven hours of recorded calls from a real estate call centre located 
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in Egypt. The data has been annotated manually and verified using the Kappa 

alpha method. As there are no previous studies regarding subjectivity 

modelling, the study draws a baseline of the subjectivity with 82.5% 

classification accuracy. F1-scoring has been applied to determine the model 

accuracy for the data set for the unbalanced data set (75%). The reduction is 

accuracy is according to unbalanced data set. The attention layer is used for 

much focus on the higher probable frames compared to others. There are 

some para-linguistic features concluded from the calls that are relevant to 

subjective and non-subjective performance. The agent is relevant to high tone, 

which indicates wakefulness and enthusiasm of the agent compared to low 

tone. Cross talk is a subjective agent factor that is subjective. As the tone is 

praised for the agent, it is exceptionally subjective from the customer side, 

which means that when the agent talks loudly, the subjective evaluation is 

highly considerable compared to the use of low tone. The experiment accuracy 

compared to other studies of performance measurement and emotional 

recognition where the accuracies concluded are close. It is highly 

recommended for future research to include the classifications over other 

channels (chat, SMS, social media) and combine the classification techniques 

together (speech-text) in order to detect the subjectivity over the whole call 

centre channels.  
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Chapter 7: Study Conclusion  
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7 Study Conclusion 

  Introduction 

 

Call centres are one of the essential access gates to the organisation to 

manage the customers’ needs. They have improved over five decades for 

better handling and ultimately supporting the customers. Considering that 

contact centres began a long time ago, call centres are still the unique channel 

to communicate with the customers smoothly and efficiently. As it is the rocket 

glory of any organisation for interacting with the customers, the research was 

concerned with studying call centre performance because of having some 

eminent characteristics on which the current study focuses. The 

characteristics are summarised, as per the literature review, as follows: 

 

Energic environment: Call centres are an energic and densely packed 

environment for the calls to go back and forth through different channels based 

on time constraints.   

 

Resources varieties: Call centres are a mix of different types of resources, 

including human resources, technology and processes.  

 

Similarity: Contrary to many industries, call centres have an analogous 

structure, even with different types of business and technologies used.  

 

Generous Improvement:   Many studies over the past three decades were 

concerned with call centres from a different perspective; however, the 

continuous development in this area from technology and business types 

opens a door for further researches. 
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Generalisable workplace: Call centres comprise many aspects of business 

and technologies, which helps researchers to scale the studies in the field to 

cover many other business challenges. 

 

The call centre performance measurement is an essential subject in HRM and 

OM. The precise performance evaluation linked to the call centre’s competitive 

advantage is significant. Therefore, it has been decided to apply the study on 

call centres to critically review the literature, define the gaps and search for the 

study contribution, as well. The next sections conclude the previous journey of 

six chapters under the following themes: 

 

1- Research aim and objectives. 

2- Research findings and outcomes 

3- Theoretical contribution. 

4- Practical contribution. 

5- Research limitations 

6- Lessons learnt from the study 

7- Future Research Avenues. 
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 Meeting Research Aim and Objectives 

 

There are core objectives of the study that drive the direction of the research 

activities and guide the study outcomes. The study objectives are distributed, 

as shown in the table-37: 

 

# The Objective Chapter Title 

1 Objective-1 Chapter Two Literature Review 

2 Objective-2 Chapter Three,  

Chapter Four,  

Chapter Five 

Research Model 

Research Methodology 

The Study Findings 

3 Objective-3 Chapter six The practical Model 

4 Objective-4 Chapter Seven The Conclusion 

Table 37: Study Objectives 
 

The study aims to determine the subjectivity of performance evaluation in the 

help desk and call centres in order to get a more objective measurement. The 

study objectives are:  

• Objective-1: To identify factors affecting performance evaluation in call 

centres through a focused literature review.  

 

• Objective-2:  To develop a conceptual model that intends to reduce the 

effect of the subjective factors contained in the resulting performance 

evaluation.  

 

• Objective-3: To create a practical application based on the conceptual 

model and related constructs.  

 

• Objective-4: To provide a research contribution based on the 

conceptual model and the practical application outcomes. 
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Objective-1: Reviewing Literature 
 

The literature has been reviewed to determine the research gaps and define 

the theoretical model. The primary concern was defining the subjectivity 

factors that influence performance evaluation. The performance, in its turn, 

influences the competitive advantage of the organisation. The resource-based 

theory (RBT) proposes the mix of valuable, rare, inimitable and 

nonsubstitutable resources leads to a sustained competitive advantage. From 

the RBT perspective, it has been proposed that subjective evaluation of the 

mix of resources influences competitive advantage. 

 

Causal ambiguity is ambiguous paths that hide the links among the resources’ 

mix and the competitive advantage so that rivals will not be able to imitate or 

substitute the resources. Causal ambiguity opposes the causal system of the 

known relationships and added value to resources for creating a competitive 

advantage. The research gap is summarised as follows: 

 

• The first research gap that causal ambiguity influences the management, 

with a different degree than rivals, which leads to bias in evaluation and 

reflects on the competitive advantage. Causal ambiguity is one of the 

aspects that contribute to management’s subjective evaluation.  

• The second gap is the variety of subjectivity sources. Although 

management’s eyes see the subjective performance, there are different 

sources of subjectivity that come from the agents due to differences among 

them, including technology development, process structure, and customer 

experience.  

• The third gap in determining subjective evaluation is because it is not 

accessible so that subjective factors as independent variables cannot be 

verified or linked to subjective performance as a dependent variable.   
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Objective-2: Reducing the effect of the determined subjective factors 
    

The second objective is to identify ways to reduce the effect of the subjective 

factors by building the conceptual model of the true performance versus 

resulting performance and determining the relationship between subjective 

performance, as a dependent variable, and the independent variables 

concluded from call centre literature.  

 

The objective has been achieved through the following points: 

 

• Building a conceptual model of the relationship between subjective 

performance and the remaining six study constructs. The six constructs 

comprise 15 variables under investigation. 

• Translating the conceptual model into a hypothesis for testing.  

• Challenging the relationship between subjective and objective 

performance through the decision tree. The decision tree proposes that the 

probability of subjective decision occurrence is one minus the objective 

occurrence.  

• The previous point is based on the philosophical argument that the truth is 

entirely objective, but knowledge is shaped in a zero-sum manner of 

subjective and objective observations.   

• Formulating a preliminary mathematical presentation of the conceptual 

model. 

• Research Design is planned through quantitative methods of the variables 

that influence subjective performance. The data was planned to be 

collected from outsourced call centres in Egypt to cover different types of 

business so that the results can be generalised for different types of 

business. 
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• Theory to practice transformation is proposed to bridge the theoretical 

model into practice through the steps of technology definition, technology 

selection and technology verification.  

 

Objective-3: Examining the subjectivity modelling using machine 

learning 
 

The third objective has been achieved by automating subjective factors using 

machine learning. The idea is based on modelling subjectivity based on the 

concluded factors from the theoretical perspective. The modelling process is 

performed by manual annotation to the call centre recorded calls to several 

classes for selected study variables. A feature extraction process is carried out 

to train the machine for the prediction parameters based on the input and 

output features. The generated model is used to classify any future recorded 

calls into subjective, for relevant classes, and non-subjective. The state-of-art 

machine learning setup, as per the literature review approaches, is used for 

best classification accuracy. The machine learning approaches are CNNs, 

LSTMs, and attention layer.     

   

 Objective-4: Offering the research contribution and extending the 

outcomes for future researches  
  

The research focused on the resource-based theory (RBT) in the operations 

management paradigm and the domain of call centres. The theory could show 

the link between resources and competitive advantage through the resources’ 

characteristics and the supporting aspects, i.e., causal ambiguity. However, it 

does not present a disciplinary definition of the valuation of the resources on 

an objective basis. The current study challenged the idea of subjective 

performance evaluation so that the organisations are capable of revealing the 

real performance. The study proposed a conceptual model supported by 

empirical study through research questions and hypotheses. Also, the study 

offered a practical application for automating and applying the conceptual 
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model into practice. The models proposed, either conceptual or practical, can 

be applied to different call centres with different baselines. Furthermore, the 

models are extendable to different call centres channels and evaluation 

systems.    

 Research Findings  

 

 Theoretical Model 
 

Ethical approval from the University of Bradford panel has been granted to 

collect the data from eight different outsourced call centres located in Egypt. 

The collected data is from 224 participants out of 376 participants with a 

response rate of 60% (202 participants after removing the outliers). The survey 

comprises 60 items serving 15 study variables under the primary study 

constructs (agents’ differences, process structure, customer experience, 

technology development, management perception and gender differences). 

The hypotheses test accepted the null hypothesis for six variables and rejected 

the null hypothesis for nine variables (alternative hypothesis accepted). The 

six variables are job design, intersubjectivity, customer sovereignty, self-

evaluation, evaluator exhaustion and gender differences. The acceptance of 

the null hypotheses is due to the lack of reliability for some questionnaire items 

(the job design variable). The remaining variables do not prove a significant 

difference to the sample mean compared to the population. The other nine 

variables are non-specific-job task, contextual performance, process 

contradiction, customer behaviour, channels development, technology 

acceptance, stereotyping, cognitive bias and self-serving. Factor analysis has 

been applied to consolidate the study variables, which leads to three 

consolidated study constructs: agent differences, ambiguous capabilities, and 

management perception. A regression analysis has been applied on a 

simulated recorded call for determining the model's parameters (weights). The 

model is applied by deducting the resulting evaluation from the subjective 

performance to conclude the actual performance. Furthermore, the concluded 



 Page 196 

subjective performance can be linked to the subjective input variables using 

linear regression to determine the subjective weights. The subjective weights 

are the model parameters to predict subjectivity. The model draws the 

subjectivity baseline for each call centre located in Egypt. Furthermore, it helps 

in determining the subjective factors that have a significant influence on 

performance evaluation. 

 

Customer behaviour and cognitive bias are study-2 variables, and they have 

been compared with the current study. The studies were performed in different 

call centres (Egypt and Saudi Arabia), with different sample sizes. Study-2 

satisfied the alternative hypothesis for only customer behaviour. An 

Independent sample test has been applied to customer behaviour for the two 

studies.  It has been concluded the homogeneity of variances between the two 

samples, which empower the customer behaviour effect on the subjective 

performance evaluation.  

 

 Practical Application 
 

The practical application proposes detecting subjectivity of performance 

evaluation within call centres based on the theoretical model variables. Call 

Centres embrace various data sources like recorded calls, chatting, emails, 

management meetings, evaluation forms, screenshots, CRM/ERP backend 

systems and others. Each of these sources of data is subjected to feed one or 

more of the study variables. The modelling complications and data 

accessibility were subjective for a longer time frame than the planned in the 

study. Alternatively, a real estate seven hours recorded calls have been 

collected and prepared for research purpose. The recorded calls are one of 

the most common channels for evaluation in call centres  (Cleveland 2012; 

Rubingh 2013). As the recorded call is a one data source, the agent 

differences and customer behaviour variables have been selected out of the 

study variables because of high relevancy based on the conversation parties.  
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The subjectivity modelling goes through three main stages: Data preparation, 

data modelling and classification. According to antecedent studies, the 

modelling is based on cascaded CNNs-LSTMs-attention for best classification 

accuracy. The experiment was performed on 7 hours of recorded calls from a 

real estate call centre located in Egypt. Data has been annotated manually and 

verified using Kappa alpha for two raters. The study draws a baseline of the 

subjectivity with 82.5% classification accuracy. However, the annotation 

process creates an unbalanced data set which is a major concern about the 

model classification accuracy. The additional scoring test has been applied to 

the unbalanced data to measure the model accuracy, which is decreased to 

75%. The experiment could help in determining some subjective aspects from 

the attention weights curves. There are some para-linguistic features 

concluded from the calls that are relevant to subjective and non-subjective 

performance. Cross talk is a subjective factor under agent construct. Agent 

construct is relevant to high tone, which indicates wakefulness and enthusiasm 

of the agent compared to low tone. As the tone is praised for the agent, it is 

exceptionally subjective, which means that when the agent talks loudly, the 

subjective evaluation is highly considerable compared to when using a low 

tone. The experiment proves that the subjectivity can be automatically 

detected and classified under each study construct. The baseline concluded is 

close to relevant studies in emotional recognition and performance 

classifications, which encourages further investigation in this area. 

   

 Theoretical Contribution 

 

The foundation of the research study is the resource-based theory (RBT). RBT 

states that the sustained competitive advantage can be created based on the 

collection and integration of rare, valuable, inimitable and non-substitutable 

resources. The RBT bridges the resources’ competency with the 

organisational competitive advantage. Performance evaluation and resources’ 
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efficiency are two of the operation management pillars for sustained 

competitive advantage. Causal ambiguity is uncertainty in paths that link the 

resources together in favour of competitive advantage. Causal ambiguity is the 

way that firms create barriers for rivals to imitate competitive advantage. The 

resources are human, capital, technology, processes and others that 

contribute to competitive advantage. It has been concluded that causal 

ambiguity confuses management’s fair judgment concerning organisation 

performance. The study proposes that causal ambiguity, considering different 

ambiguity types (characteristic ambiguity, lexical ambiguity), is a significant 

factor of subjective performance.  

 

The study is inspired by the resources mix of RBT to define call centre 

resources that contribute to subjective performance evaluation. It has been 

concluded that nine variables (non-specific task, contextual performance, 

process contradiction, customer behaviour, technology acceptance, and 

channels development) have a direct influence on subjective performance. 

Accordingly, the theoretical contribution to the RBT theory is providing a 

mechanism to prevent causal ambiguity from influencing performance 

evaluation and in turn the management strategies about sustained competitive 

advantage (Barney 1991; Barney et al. 2001; Barney 2001). It is 

recommended that RBT states that “the valuable, rare, inimitable, 

nonsubstitutable resources that are objectively evaluated and positioned lead 

to an organisation’s sustained competitive advantage” or “The sustained 

competitive advantage is created by the contribution and fair judgement of 

valuable, rare, inimitable and nonsubstitutable resources”.  

 

The study supports Powell (2006) study about the management perceptions 

about performance which is influenced by the organization resources (human, 

technology, processes). Furthermore, it extends the Breuer findings (Breuer et 

al. 2013), about the subjective evaluation due to stereotyping and social 

attachment, to comprise the other call centre resources includes the process 
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structure and the technology development. The study outcomes help in 

mitigating common issues in call centres of the finesse standards like 

communication skills, tone and language proficiency that allow for style and 

individuality and provide room for interpretation (Cleveland 2012: 343). The 

study highlighted the significant issues in the call centres for the 

processes/standards contradiction and customer behaviour (Wilson 2009; 

Rychalski and Palmer 2017). It proposes the exclusion of those variables from 

the evaluation, which are known and have a long debate in the call centres 

literature. Furthermore, the study helps in measuring performance less 

subjectivity based on the conceptual model. The model is not limited to the 

agent evaluation but the overall call centre resources considering the 

management part. 

   

 Practical Contribution 

 

The research challenge was transforming theory to practice—in other words, 

how to transform the study variables into practice. According to the 

transformation process (Chapter 3), the theory to practice transformation 

based on technology was achieved by the three steps of technology definition, 

selection and verification. Machine learning is the state-of-art technology used 

nowadays to train the model for specific human behaviour so that it could 

automatically classify the subjectivity in evaluation based on the theoretical 

model variables. Subjectivity detection is quite different from emotional 

recognition, which created a baseline for this study. The practical application 

goes through three steps: Data preparation, data modelling and data 

classification. The manual annotation is required for the machine in order to 

train each class and create the final model. The application specifies the 

classification classes in cases of subjectivity detected into either agent class 

or customer behaviour class. Also, it can combine the data from different 

communication channels like evaluation forms, managers meetings, chat, 

emails and social media, similar to recorded calls. The model is extendable to 
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be used for additional annotation classes for classifications based on the 

appropriate features’ extraction. It can explore additional information about 

subjectivity that has been overlooked in self-reports. The classification process 

can be exposed to graphical presentation or charts to study the outcomes. In 

the current study, the attention layer has been used to draw the attention 

weights to focus on the most informative features in the recorded calls. These 

subjective features were relevant to a specific frame in the call, which is 

categorised into linguistic and para-linguistic features. The study concluded 

para-linguistic features out of the conceptual model like the cross-talk, the tone 

of the agent and the loudness voice of the customer as a subjective manner. 

The application can be re-tested through different hypotheses (factors) and 

other statistical instruments for more contribution to knowledge. The 

conclusion is that SPM and practical application are complementing each 

other and help to improve subjectivity detection and evaluation. 

 

Machine learning proposed structure is illegible to be extended for a sequence 

of complicated events, actions, streams, or signals that happen repeatedly. 

The application can determine the sequences under the level of conformity 

(accuracy), which extends the application continuation for many different 

domains in social sciences. Therefore, the application is not limited to 

subjectivity detection but can be extended to many other applications to assist 

in performance management. Machine learning opens the door to examining 

human behaviour and attitude in the workplace for actions prediction. The 

application may give robust findings as long as the training data set is plentiful 

(features extraction from photos, videos, structures data, etc.) and the 

annotation is performed according to rigorous studies and hypotheses tests.  

 

Machine learning can be either used for induction or abduction approaches 

where unsupervised learning can be applied. The uncategorised data set can 

be linked, similar to the statistical correlation, to different categories so that the 

researcher can explore the relationships and verify them by listing hypotheses 
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based on perceiving the classified classes. For example, having thousands of 

phone calls that are linked to demographic data sets, locations, regions, and 

seasons may help researchers to conclude hypotheses based on the resulting 

classes. Hence, applying the research is based on more robust and justified 

constructs.    

 

 Research Limitations 
 

The study limitation is undoubtedly the subjective variables that may be 

overlooked during the literature review. It is hard to claim that the study 

counted the whole subjective variables. However, it highlights the most likely 

gaps in the literature and relevant theories. The quantitative approach based 

on self-reports may define “what” corresponds to the study aim to determine 

the relationships and influential variables to the subjective performance. 

However, it never helps in exploring “how” and “why”, which is the 

recommended step for future researches using qualitative or mixed methods. 

The exclusive use of self-reports, especially when it is relevant to non-concrete 

definitions such as behaviours, subjective evaluation and different types of 

cognitive biases. The job design variable lacks reliability due to double 

negatives in the questionnaire items (Brown 2009). Furthermore, Customer 

sovereignty variable is most likely subjected to socially desirable responses. It 

is a tendency to give a positive self-description, which is relevant to cultural 

diversity, beliefs, religions and social norms. It is probably interpreted as 

biased treatment or favouritism, which opposes participants norms and culture 

in the middle east (Feghali 2014; AL-Husan et al. 2015). The pilot survey has 

overlooked these important observations due to the low response rate of five 

participants out of 20 planned participants (response rate of 25%).     

 

Generally, the responses are subjected to negative affectivity (NA) that should 

be controlled in the studies that use self-reports and cross-sectional data 

exclusively (Grebner et al. 2003). NA is a personality variable that involves the 
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experience of negative emotions and poor self-concept (Watson and Clark 

1984). NA was not noticed in the current study, but its existence is probable.  

 

Machine learning based on supervised learning is limited to human subjective 

evaluation through the annotation process. This limitation is overcome by 

using many raters with a good reliability check (Krippendorff’s alpha). 

Reinforcement learning is the way that the machine can improve data 

modelling accuracy through a software agent to make use of the training 

process feedback. Simply, the machine has a self-learning capability to 

improve the outcomes and make them closer to reality.  

 

Machine learning requires a balanced data set for precise model accuracy and 

classification. Depending on the number of classes annotated, the samples 

size should be close to each other to avoid the bias of accuracy in favour of 

the big class. The process is not easy, especially for the initial models 

generated for the call centre. However, more data accumulation is required so 

that the data is balanced through a more extended period of operations time. 

Furthermore, feature extraction using MFCC is commonly used for detecting 

the vocal tract, which ignores the contextual and prosodic information. It is 

highly recommended to use different techniques for better classification and 

detection. 

 Lessons Learnt from the Study  

 

Through the research journey, there are lessons as an outcome of the current 

study. The lessons are categorised on the organisation level and research 

level.  

 

Organisations should have a secure and comprehensive system to evaluate 

performance over different aspects of human, technology and processes. As 

per literature, most organisations are concerned with human evaluation under 

HRM and financial performance under competitive advantage (OM). 
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Performance measurement is a critical procedure that includes organisational 

resources and the integrity of these resources together.  

 

Subjective evaluation measurement is not a luxury but rather an essential 

procedure for fair evaluation of organisational performance and competitive 

advantage. Building subjective weights and prediction models for detecting 

subjectivity is the ultimate goal. However, as the quote says, “prevention is 

better than cure”, which means that building a subjective-free performance 

management system is more powerful than extracting subjectivity from the 

evaluations and measuring the delta performance. Indeed, there is no 

subjective-free system because subjectivity is an unavoidable part of human 

knowledge and observation. However, it is required to be detected and 

reduced as much as possible. There should be continuous endeavours to 

reduce the delta between subjective and actual performance. 

 

Technology like machine learning opens the door for improvement to artificial 

intelligence (AI) to learn and detect; however, human interaction and judgment 

is still the dominant factor to revise and judge the results. Complementing the 

hypotheses and practices is crucial to reach the truth.   

 

For the research side, data collection and analysis are quite challenging 

because the process (through self-reports) costs time, effort and money. The 

pilot survey should take sufficient time to be tested through a small sample. It 

can be extended to be discussed through a focus group to challenge the items 

and ideas much deeper and logically. The statistical methods are tools rather 

than the analyser, so the burden is on the researcher's shoulders to interpret, 

analyse and conclude the knowledge behind the results. The most challenging 

factor in the research from my point of view is the researcher’s motivation for 

predefined thoughts about the results and the inadvertent trial(s) in jumping to 

conclusions.  
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 Future Research Avenues 

 

The study discussed the subjective evaluation through theoretical and 

practical models. The recommended future studies can be summarised, as 

follows: 

 

1- Verifying the results of this study in a different domain, especially the accepted 

null hypotheses. There are six variables (job design, intersubjectivity, 

customer sovereignty, self-evaluation, evaluator exhaustion and gender 

differences) that are subjected to more investigation using quantitative or 

qualitative methods. 

2- Extending the subjectivity for more challenging paths to include the 

psychological aspects and reflection on the performance. The psychological 

aspects are more relevant to cognitive bias and theory of mind. The cognitive 

bias in the study was linked to several traits: availability, representativeness 

and anchoring effect. Some many other aspects and traits may contribute to 

the performance measurement.    

3- Determining the causal ambiguity relationship with performance through the 

aspects of tacitness, complexity and specificity.  

4- Applying machine learning for more extended feature extraction, including text 

or photos, videos (i.e., surveillance system), and combining them with the 

proposed model. Models’ combination (multimodal approach) is a challenging 

task that requires more investigation about the best approaches and 

comparing the corresponding accuracies.  

5- Extending the Investigation of the linguistic and para-linguistic features so that 

it helps the model to comply with more sophisticated cases in call centres. 

6- Extending the study of the causal ambiguity relationship and subjectivity 

evaluation of rivals. This study could reveal some observations that may help 

in challenging RBT and relevant concepts. 
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7- Extending the customer behaviour topic (customer experience) for a deep 

understanding of more relevant aspects like emotional experience, cognitive 

effect and senses effect in call centres.  

8- Conducting a focused study, based on the study variables, to identify the gap 

in subjective performance evaluation between the management and the staff 

in call centres. It can be conducted by a detached survey for both managers 

and agents and conclude the outcomes. 

9-   Building a comprehensive regression model for subjective performance in 

call centres based on plenty of subjective evaluations for a longer period in call 

centres located in Egypt and gulf. 
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9 Appendix A: Descriptive Analysis Tables and Graphs 

 

1- Descriptive Analysis of the study variables 
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Std. Deviation .401 .472 .927 1.232 .392 

 

 

 

N
o
n

-s
p

e
c
ific

 

T
a

s
k
 

P
e

rfo
rm

a
n

c

e
 C

o
n

te
x
t 

J
o

b
 D

e
s
ig

n
 

P
ro

c
e
s
s
 

C
o
n

tra
d

ic
tio

n
 

In
te

rs
u

b
je

c
ti

v
ity

 

C
u
s
to

m
e

r 

B
e

h
a

v
io

u
r 

C
u
s
to

m
e

r 

S
o

v
e

re
ig

n
ty

 

T
e

c
h
n

o
lo

g
y
 

A
c
c
e
p

ta
n
c
e
 

T
e

c
h
n

o
lo

g
y
 

D
e
v
e

lo
p

m
e

n

t 

N Valid 202 202 202 202 202 202 202 202 202 

Missing 0 0 0 0 0 0 0 0 0 

Mean 6.1510 6.0871 5.4785 5.3985 4.1485 5.2762 4.1749 6.3366 5.8861 

Std. Error 

of Mean 

.04794 .06008 .07716 .09086 .11186 .06796 .11073 .06111 .10945 

Std. 

Deviation 

.68135 .85387 1.09667 1.29132 1.58984 .96585 1.57376 .86849 1.55557 

 

 

S
te

re
o

ty
p

in
g
 

C
o
g

n
itiv

e
 

B
ia

s
 

S
e

lf-

E
v
a

lu
a

tio
n
 

S
e

lf-S
e

rv
in

g
 

E
m

o
tio

n
a

l 

E
x
h

a
u
s
tio

n
 

G
e

n
d

e
r 

D
iffe

re
n
c
e
 

A
g

e
n

t 

D
iffe

re
n
c
e
s
 

A
m

b
ig

u
o

u
s
 

C
a
p

a
b

ilitie
s
 

M
a

n
a

g
e

m
e

n

t P
e

rc
e
p

tio
n
 

N Valid 202 202 202 202 202 202 202 202 202 

Missing 0 0 0 0 0 0 0 0 0 

Mean 4.7005 4.7976 4.0446 4.3577 3.5545 3.8593 6.1191 5.8738 4.7830 

Std. Error 

of Mean 

.10755 .07052 .10684 .10535 .12520 .13184 .04757 .06389 .06702 

Std. 

Deviation 

1.52855 1.00232 1.51852 1.49725 1.77937 1.87380 .67606 .90810 .95250 

 

 

 



 Page 220 

2- Normality Check for the study proposed variables 
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3- Correlation Test for the proposed variables 
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Sig. (2-

tailed) 
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Cognitive 

Bias 
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**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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4- Factor Analysis for the concluded variables 

 

Total Variance Explained 

Component 

Initial Eigenvalues 

Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total 

% of 

Variance 

Cumulative 

% Total 

% of 

Variance 

Cumulative 

% Total 

% of 

Variance 

Cumulative 

% 

1 3.445 34.451 34.451 3.445 34.451 34.451 2.692 26.919 26.919 

2 1.572 15.723 50.173 1.572 15.723 50.173 1.690 16.898 43.817 

3 1.021 10.206 60.379 1.021 10.206 60.379 1.656 16.562 60.379 

4 .803 8.029 68.408       

5 .796 7.957 76.365       

6 .599 5.995 82.360       

7 .520 5.204 87.564       

8 .470 4.701 92.265       

9 .427 4.266 96.531       

Extraction Method: Principal Component Analysis. 
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Rotated Component Matrixa 

 

Component 

1 2 3 

Non-specific Task .099 .856 .042 

Performance Context -.014 .861 .146 

Process Contradiction .401 .112 .413 

Customer Behaviour .630 .273 .355 

Technology Acceptance .088 .180 .754 

Technology Development .168 -.019 .820 

Stereotyping .758 .014 .152 

Cognitive Bias .630 .297 .207 

Self-Serving .728 -.036 .168 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 5 iterations. 

 

 

Component Transformation Matrix 

Component 1 2 3 

1 .800 .326 .504 

2 -.469 .864 .185 

3 -.375 -.384 .843 

Extraction Method: Principal Component Analysis.   

 Rotation Method: Varimax with Kaiser 

Normalization. 

 

Regression Analysis 

 

 

Descriptive Statistics 

 Mean Std. Deviation N 

Agent Differences 6.1191 .67606 202 

Ambiguous Capabilities 5.8738 .90810 202 

Management Perception 4.7830 .95250 202 

Subjective Evalaution 3.8762 2.13232 202 
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Correlations 

 

Agent 

Differences 

Ambiguous 

Capabilities 

Management 

Perception 

Subjective 

Evaluation 

Agent Differences Pearson Correlation 1 .229** .191** .033 

Sig. (2-tailed)  .001 .006 .645 

N 202 202 202 202 

Ambiguous Capabilities Pearson Correlation .229** 1 .508** .212** 

Sig. (2-tailed) .001  .000 .003 

N 202 202 202 202 

Management 

Perception 

Pearson Correlation .191** .508** 1 .466** 

Sig. (2-tailed) .006 .000  .000 

N 202 202 202 202 

Subjective Evaluation Pearson Correlation .033 .212** .466** 1 

Sig. (2-tailed) .645 .003 .000  

N 202 202 202 202 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

 

 

Model Summaryb 

Model R 

R 

Square 

Adjusted 

R Square 

Std. Error 

of the 

Estimate 

Change Statistics 

Durbin-

Watson 

R Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

1 .470a .221 .209 1.89596 .221 18.746 3 198 .000 1.904 

a. Predictors: (Constant), Management Perception, Agent Differences, Ambiguous Capabilities 

b. Dependent Variable: Subjective Evalaution 

 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

95.0% Confidence 

Interval for B 

B Std. Error Beta 

Lower 

Bound 

Upper 

Bound 

1 (Constant) .042 1.371  .031 .976 -2.661 2.745 

Agent Differences -.175 .204 -.055 -.857 .392 -.577 .227 

Ambiguous 

Capabilities 

-.057 .173 -.024 -.328 .743 -.398 .285 

Management 

Perception 

1.095 .164 .489 6.693 .000 .772 1.418 

a. Dependent Variable: Subjective Evalaution 
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Descriptive Statistics 

 Mean Std. Deviation N 

Subjective Evalaution 3.8762 2.13232 202 

Customer Behaviour 5.2762 .96585 202 

Stereotyping 4.7005 1.52855 202 

Congnitive Bias 4.7976 1.00232 202 

Self Serving 4.3577 1.49725 202 

 

 

 

Correlations 

 

Subjective 

Evaluation 

Customer 

Behaviour Stereotyping 

Cognitive 

Bias 

Self 

Serving 

Pearson 

Correlation 

Subjective 

Evaluation 

1.000 .482 .231 .381 .385 

Customer 

Behaviour 

.482 1.000 .393 .548 .439 

Stereotyping .231 .393 1.000 .457 .435 

Cognitive Bias .381 .548 .457 1.000 .371 

Self Serving .385 .439 .435 .371 1.000 

Sig. (1-tailed) Subjective 

Evaluation 

. .000 .000 .000 .000 

Customer 

Behaviour 

.000 . .000 .000 .000 

Stereotyping .000 .000 . .000 .000 

Cognitive Bias .000 .000 .000 . .000 

Self Serving .000 .000 .000 .000 . 

N Subjective 

Evalaution 

202 202 202 202 202 

Customer 

Behaviour 

202 202 202 202 202 

Stereotyping 202 202 202 202 202 

Congnitive Bias 202 202 202 202 202 

Self Serving 202 202 202 202 202 
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Model Summaryb 

Model R 

R 

Square 

Adjusted 

R Square 

Std. Error 

of the 

Estimate 

Change Statistics 

Durbin-

Watson 

R Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

1 .533a .284 .269 1.82295 .284 19.503 4 197 .000 1.920 

a. Predictors: (Constant), Self Serving, Cognitive Bias, Stereotyping, Customer Behaviour 

b. Dependent Variable: Subjective Evaluation 

 

 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

95.0% Confidence 

Interval for B 

B Std. Error Beta 

Lower 

Bound 

Upper 

Bound 

1 (Constant) -2.419 .767  -3.154 .002 -3.931 -.907 

Customer 

Behaviour 

.734 .168 .333 4.372 .000 .403 1.066 

Stereotyping -.081 .100 -.058 -.811 .418 -.279 .117 

Cognitive Bias .313 .162 .147 1.933 .055 -.006 .633 

Self Serving .298 .101 .209 2.948 .004 .099 .498 

a. Dependent Variable: Subjective Evaluation 

 

  



 Page 230 

10 Appendix B: The Questionnaire Structure 

 

 

           

Subjectivity in Measuring Operations Efficiency and Quality of Service: 
Quantitative study on contact centres competitive advantage  
Date: 11/8/2019 
                    

Objective: 
The study aims to measure the management and evaluators perception toward the call 
centre performance from different perspectives: agents, management, technology, 
process and customer experience. The survey comprises five sections, a section for each 
construct. 

Notes: 
1-It is highly appreciated filling the forms completely as any missing fields will negatively 
reflect on the data analysis. We expect the report takes around 10 minutes. 
2- Your response will be used for a research study conducted by Bradford university and 
never be communicated with your line manager or being a part of your annual evaluation 

Prepared by: Abdelrahman Ahmed 

          

Email: a.ahmed110@bradford.ac.uk 

      

                    

                    

General information   
The information below is kept confidential and never disclosed to a third party except for 
the university study team and examiners 

  

Name:       

Email address:       

Age:                   

1- 21-29                 

2- 30-39                 
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3- above 40                 

                    

Gender       

1- Male                 

2-  Female                 

                    

Experience in Call centres       

1- <1 year                 

2- 1-2 years                 

3- 3-5 years                 

4- 
above 5 
years                 

                    

                    
Type of Services offering   

1-  
inbound 
calls                 

2-  
outbound 
calls                 

3-  
blended 
calls                 

4- 
Calls 
evaluator                 

5-  
Supervisor/ 
Manager                 

                    

Contract Type   

1- Full Time                 

2-  Part-Time                 

          

Likert Scale  Value       

1-Strongly Agree  7       

2-Mostly Agree  6       

3-Slightly Agree  5       

4-Not Sure  4       

5-Slightly Disagree  3       

6-Mostly Disagree  2       
7-Strongly 
Disagree  1       

          

Section One:  Agents Differences Construct 

This section intends to measure the performance based on skills and experience 
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Su
b

-V
ar

ia
b

le
 #

 

The Question Code Main Variable 

1 
The agent has good performance because the tone is bright and 
convenient AT1 

Task 
Performance 

2 
The agent has good performance because of good 
communication skills AT1 

3 
The agent has good performance because of fluency in the local 
accent AT1 

4 The agent has good performance because of humour behaviour  AT1 

5 The agent has good performance because the voice is sincere  AT1 

6 
The agent has excellent performance because of empathy about 
complaints raised AT1 

7 
The agent has good performance evaluation because of the 
sportsmanship with the team AT2 

Contextual 
Performance 

8 
The agent has good performance evaluation because of the 
altruism and courtesy with the team AT2 

9 
The agent has good performance evaluation because of helping 
colleagues AT2 

10 
The agent has good performance evaluation because of high 
loyalty to the organisation AT2 

11 
The agent has good performance evaluation because of the high 
level of discipline to the organisation norms and policies AT2 

Section Two:  Process Structure Construct 

This section explores the reflection of process structure on Performance Evaluation 

# The Question   Main Variable 

12 
The agent has a bad performance evaluation because he/she 
does not follow the organisation processes and standards PD 

The Job Design  

13 
The agent must create an out of the box resolutions even is not 
stated in the call script or the vocation training.  PD 

14 
The much autonomy is given to the agent; the better 
performance is achieved. PD 

15 

The evaluator never considers the calls with double evaluation 
factors. The double factors like  
a) long call is good for customer satisfaction  
b) short call is good to meet the target calls per hour. PC 

Contradictory 
Standards 

16 
The long calls that contradict with targeted calls per hour, the 
evaluator selects different evaluation factors every time. PC 

17 
You give a good evaluation to an agent because he/she has 
escalated your evaluation many times before to your manager. PS 

Intersubjectivity 
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18 
You give a good evaluation to an agent to avoid social conflicts 
or hard personal feelings PS 

19 
You give performance evaluation to new joined agents different 
than the performance they deserve PS 

20 

You give a good evaluation for an agent because he/she always 
appreciate your feedback and show good understanding to your 
notes PS 

Section Three:  Customer Experience Construct 

This section explores the reflection of customer behaviour on agent performance evaluation 

# The Question   Main Variable 

21 
The agent evaluation is excellent because the customer was 
angry at the beginning of the call then calmed down CB 

Customer 
Behaviour  

22 
The agent evaluation is excellent because the customer thanked 
and appreciated the agent by the end of the call CB 

23 
The successful call is the call when the agent can control the 
customer behaviour regardless of the content of the call CB 

24 
The agent evaluation is weak because the customer got angry 
and dropped the call CB 

25 The agent evaluation depends on customer behaviour  CB 

26 
Can you please listen and evaluate this call? (voice call is 
attached) SEV 

Subjective 
Evaluation 

27 
The agent has poor evaluation because the VIP customer 
complained the agent CS 

Customer 
Sovereignty 28 

The agent offers a high quality of service due to VIP callers and 
businessmen requests. CS 

29 

In some cases, the VIP customers have a close relationship with 
the call centre management so that it requires a particular 
evaluation scheme than the standard one CS 

Section Four:  The Technology Construct 

This section explores the technology reflection on agent performance evaluation 

# The Question   Main Variable 

30 
The agent performance is improved according to the new 
technology applied TA 

Technology 
Acceptance 

31 

The agent has good evaluation because he/she has an 
outstanding skill using the new technology compared to the 
team TA 

32 

The more communication channels the call centre have 
(webchat, phone calls, mobile applications), the better 
performance of the agents are. TD 

Channels 
Development 

Section Five:  The Management Perception Construct 
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This section determines the perception factors affects the agent's performance evaluation 

# The Question   Main Variable 

33 
The agent's performance depends on the hiring type (outsource 
/insource) MS1 

Stereotyping 
34 The outbound call centre requires less effort than inbound calls MS1 

35 The night shifts have less effort than the agents in the workday MS1 

36 
The poor performance occurred when the agents used to put the 
call on hold or transfer the call to a colleague MS1 

37 
Repeated complaints mean that the agent does not do his job 
appropriately MC 

Cognitive bias 

38 
Repeated number of humour calls means that the agent 
performs well. MC 

39 

By revising the call history, it has been concluded that 15 calls 
out of 20 calls are not satisfied with the service offered, so that 
the reason because of poor agent performance MC 

40 

There are 3 calls with angry customers followed by 7 calls with a 
happy and satisfied customer; this is because the agent 
improved his performance MC 

41 
The successful call can be predicted from the tone or accent of 
the caller MC 

42 
I can evaluate the call if it is good or bad without going in details 
because it is repeated or it is similar to other known cases MC 

43 The call is successful because it started in a funny way MC 

44 The call is failed because the customer dropped a line suddenly. MC 

45 

The agent performance is reduced because you were an agent 
or an employee before and had a strong feeling the difference in 
performance MS2 

Self-evaluation 

46 
you consider your antecedent performance when you evaluate 
the performance of other people MS2 

47 
your previous performance is the minimum that the agent 
should reach or above MS2 

48 
For weak performance team or call centre, the management 
presents good performance rather than the poor one. MS3 

Self-serving 49 

The management present the performance above the average 
for better presentation in front of employees and top 
management MS3 

50 
The management hides or ignores some issues as well as lousy 
service quality for serving their image in a good position. MS3 

51 
The management has a good relationship with employees having 
positive performance feedback rather than negative feedback MS3 

52 

I feel exhausted when evaluating the agent's performance 
because of too many calls, so I select sample calls and evaluate 
the remaining calls accordingly MX 

Evaluator 
exhaustion 
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53 

Because of work overloads, I use my own experience to evaluate 
the call by a small part of the call rather than listening to the call 
altogether. MX 

Section Six:  The Gender Differences 

This section studies the gender factor effect on the previous constructs 

# The Question   Main Variable 

54 
The gender difference is a cause of performance deviation due 
to empathy and communication skills. GF 

Task 
Performance 

55 
The gender difference is a cause of performance deviation due 
to loyalty and willingness GF 

Contextual 
Performance 

56 
The gender difference is a cause of performance deviation due 
to disciplines and following the instructions GF 

The Job Design  

57 
The gender difference is a cause of different feedback or 
concerns about their evaluations  GF 

Intersubjectivity 

58 
The gender difference causes different handling to the customer 
through the call GF 

Customer 
Behaviour  

59 The men and women adopt technology differently  GF 
Technology 
development 

60 
One of the genders types (male/female) is a patient, hard worker 
and gives better performance than the other GF 

Stereotyping 
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11 Appendix C: The Study Responses 

The responses have been suspended on the survey page. As the survey is written in Arabic, 

and it was not possible to edit for translation to avoid corrupting the collected data so that 

automatic page translation provided by Google performs the translation. The Likert scale 

could not be translated for the technical issue so that the images have been edited manually. 

 

1- Section-1: The initial information of the participant 
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2- Section-2: The Agent Differences Construct 
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3- Section-2: The Process Structure Construct 
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4- Section-4: The Customer Experience Construct 

 



 Page 247 



 Page 248 



 Page 249 

 

 

5- Section-5: Technology Development Construct 
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6- Section-6: The Management Perception Construct 
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 Page 258 

7- Section-7: The Gender Differences Construct 
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