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ABSTRACT 

 

This thesis experimentally investigates whether management control systems (MCS) can be 

designed and used to manage employee learning in complex tasks from the perspective of 

cognitive load management. This thesis aims to address two research questions. (1) Does a 

combination of enabling characteristics of a management control system (internal transparency 

and flexibility, internal transparency and repair) affects employee learning? And (2) Does an 

employee’s incentive contract (piece rate versus flat wage) influence the effectiveness of 

enabling characteristics (i.e., flexibility) on employee learning? 

 

To understand whether the design and use of MCS potentially facilitate employee learning, I 

adopt Adler and Borys’ (1996) enabling and coercive formalisation framework in which the 

enabling characteristics, namely internal transparency, flexibility, and repair, delineate the 

constructs of the thesis. To investigate this topic, I draw on cognitive load theory (CLT) to 

discuss the learning of cognitively complex tasks in which learners might be overwhelmed by 

processing a large number of information elements simultaneously (Paas et al., 2003; Sweller 

et al., 2019). The management accounting literature provides evidence that management 

control systems might be useful in managing the cognitive loads imposed on employees. 

Therefore, I hypothesise that MCS can be designed and used to manage the cognitive load of 

employees to facilitate employee learning. 

 

This thesis consists of two online experiments. The first experiment (i.e., Study One) addresses 

the first research question by investigating the interaction effects of enabling characteristics of 

MCS (internal transparency and flexibility, internal transparency and repair) that affect 

employee learning. The results of Study One demonstrate that a combination of repair and 

internal transparency improves employee learning but not a combination of flexibility and 
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internal transparency. To further investigate flexibility, the second experiment (Study Two) 

examines the interaction effect of the timing to introduce flexibility (immediate versus late) 

and incentive contract types (piece rate versus flat wage) on employee learning. The results 

show that a piece-rate incentive contract motivates employees to exert more effort to learn with 

immediately flexible controls. In contrast, employees under a flat wage contract benefit more 

from learning from late flexible controls that force them to follow the control decisions at the 

beginning. 

 

The findings of this thesis make several contributions. First, the thesis provides new insight 

into Adler and Borys’ (1996) enabling and coercive theoretical framework and complements 

prior qualitative accounting research on enabling MCS. Specifically, the results of the thesis 

suggest that a single enabling characteristic such as flexibility or repair does not facilitate 

employee learning, but a combination of internal transparency and repair facilitates learning. 

The results suggest that overriding (i.e. flexibility) or repairing alone increase the cognitive 

load on employees and hinders learning. It is further revealed that with coercive control systems 

(no internal transparency, no flexibility nor repair), the controls automate routine decision-

making, which frees up the employees for non-routine aspects of a complex task, which 

facilitates learning. Second, the thesis contributes to the literature on motivational aspects of 

control systems, including monetary incentives (Sprinkle, 2000; Bonner and Sprinkle, 2002; 

Buchheit et al., 2012). The results show that employees better utilise immediate flexible 

controls than late flexible controls to learn under piece-rate incentive contracts, whereas a late 

introduction of flexibility facilitates learning when the employees are under flat wage contracts. 

This result suggests that the claim of the motivational effects of enabling controls in the MCS 

literature (e.g., Wouters and Wilderom, 2008; Wouters and Roijmans, 2011) can be conditioned 

on outcome controls such as piece-rate incentive contracts. Finally, the thesis has valuable 
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practical implications. If firms design control systems to enable employee learning on the job, 

they can design the controls in a way to ensure that the enabling characteristics do not increase 

employees’ cognitive burden of interacting with controls. This can be achieved by sufficiently 

motivating the employees to take on the responsibility of overriding control decisions (piece-

rate incentive contracts) or introducing the extra responsibility of overriding after they gain a 

basic understanding of the task at hand (late flexibility). 
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CHAPTER 1 
 

INTRODUCTION 
 

1.1 BACKGROUND  

Many firms introduce rigid management controls to avoid employees’ undesirable behaviours 

and achieve various organisational goals (Chenhall, 2003; Merchant and Van der Stede, 2007). 

Employees, on the other hand, are expected to act following controls. The benefit of 

management control practice, in the real world, stems from the fact that automated control 

systems can free up employees from collecting and analysing data in routine tasks, so they can 

closely engage with the client, the market, and other stakeholders for the non-routine task and 

use the soft information that control systems do not possess to make better-informed decisions 

(Wilson and Daugherty, 2018; Campbell et al, 2019). For instance, banks use a credit scoring 

system as a control mechanism to process hard information such as historical financial data 

and borrowing history, so a loan manager can better process other soft information that is 

private, hard to verify, and crucial in final lending decisions (Campbell, 2019). 

 

A recent global survey published in MIT Sloan Management Review shows that 80% of 

surveyed firms that are developing advanced control systems such as automation, artificial 

intelligence (AI), and machine-learning fail to receive significant benefits (Ransbotham et al., 

2020). This is because the benefit of technologies is not from machines learning autonomously, 

but from systematic and continuous learning between employees and control systems. In other 

words, firms should enable employees and control systems to interact and learn from each other 

so that the technologies generate significant strategic benefits for the firms in the long term. 

Employees should learn from the recommendations and feedback in control systems, and 

systems should also learn how to deal with unexpected issues from experienced employees. 

Firms should design systems for learning autonomously in some situations, freeing up 

employees to be more productive and creative. When a firm enables its employees to learn with 
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its system, advanced technology is more likely to yield significant benefits. Their results further 

demonstrate that with employee learning, 73% of the surveyed organisations report significant 

financial benefits from advanced automation and machine learning (Ransbotham et al., 2020). 

 

There are different ways for control systems to support learning. First, control systems can 

better deal with large volume routine tasks because the systems can process big datasets and 

make informed decisions. The employees then free up their attention to learning other tasks 

requiring advanced managerial skills (Richins et al., 2017). For example, HSBC uses MCS to 

screen credit card transactions, which automatically approves legitimate transactions and only 

flags suspicious ones for bankers to review. The bankers can then better focus on other tasks 

that require interpersonal skills, such as upselling and maintaining client relationships (Richins 

et al., 2017). Second, whenever employees cannot solve an issue, they can generate 

hypothetical situations and rely on control systems to assess the potential consequences based 

on alternative control decisions before making a final decision. For instance, General Electric 

builds “digital twins” models of gas and steam turbines and assesses them with operating data 

constantly streaming from the real turbines (Wilson and Daugherty, 2018). The digital model 

uses machine-learning algorithms to predict unexpected wear and tear of compressor rotors 

and stator vanes in a turbine, which is challenging to identify by employees in a regular 

maintenance check. Undetected damage is costly and likely to result in a total shutdown of the 

turbine equipment otherwise. Thanks to the MCS, employees can proactively manage the 

potential problems and have all the information needed to make maintenance decisions (Wilson 

and Daugherty, 2018). Third, control systems allow employees to implement or override 

control decisions based on their experience and other available information (Adler and Borys, 

1996; Ahrens and Chapman, 2004). For example, the energy company Repsol integrates 

control parameters such as the crude oil types and the refinery operating conditions to make 
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recommendations on different blending schedules. Employees make a final decision on the 

blending schedule, which is further based on expected global market conditions that are 

unknown to the control system (Ransbotham et al., 2020). Finally, based on the decisions given 

by control systems, employees can learn to solve similar issues where the controls are not 

available (De Cremer and Kasparov, 2021). For example, GNS Healthcare uses a computerised 

patient system to control potential drug interactions hidden in patients’ unstructured medical 

history. As a result, doctors can add the information to patients' health records and learn from 

it, which allows for preventive interventions (Wilson and Daugherty, 2018). 

 

In management accounting literature, previous studies have demonstrated two roles of 

management controls, namely the decision facilitating role and the decision control role 

(Sprinkle and Williamson, 2007). On the one hand, controls enable employees to update their 

beliefs about the true state of the world and for them to make informed decisions (Sprinkle, 

2000). In this case, learning incurs as employees are motivated to put effort into task 

performance and explore alternative decisions using accounting information provided by the 

controls (Sprinkle, 2000). On the other hand, controls restrict employees’ behaviour and 

influence their decision-making. Although unexplored, I argue that such decision control role 

of management controls can also benefit employee learning because such controls effectively 

manage the cognitive load imposed on employees and direct sufficient cognitive resources of 

employees to important aspects of a task for learning and decision-making. 

 

To address the question of whether MCS affects employee learning, I utilise the experimental 

method to test theoretical enabling constructs (i.e., internal transparency, flexibility, and repair) 

in the qualitative MCS literature. The integration of research grounded in field studies that can 

be tested in an experimental environment is most likely to lead to valuable theoretical 



 

4 

 

contributions and practical advice on the design and use of MCS. As one of the first studies 

investigating the enabling and coercive MCS in experiments, the thesis provides opportunities 

to overcome the limitation in other research methods, which “allow accounting researchers to 

answer questions that otherwise might go unanswered” (Sprinkle and Williamson, 2007, p. 

416). Given the innovative setting, there are great opportunities to deepen the understanding of 

how firms design and use MCS to facilitate employee learning through the management of 

cognitive load. 

 

1.2 THESIS OVERVIEW 

Firms nowadays introduce advanced technologies to improve the quality of employees’ 

decision-making. These technologies, such as automation, complement employees’ skills and 

knowledge (Brown et al., 2020). To benefit the most from these technologies, firms develop 

management control systems (MCS) to support both the efficiency, reinforcing controls that 

hierarchically establish standards and priorities, and the enabling, personalising controls that 

devise context-specific solutions (Ahrens and Chapman, 2004; Jørgensen and Messner, 2009). 

In the design of MCS, firms set up control logic to make sure the controls are used efficiently 

and responsibly. The technologies, in turn, assist employees with information collecting, data 

cleaning, and other routine tasks, freeing their attention for non-routine tasks that require 

advanced judgment and decision-making, creative thinking, and other managerial skills (Chui 

et al., 2015). All these interactions between employees and control systems motivate this thesis 

to investigate how the design and use of MCS facilitate employee learning with advanced 

technologies. 

 

In this thesis, I investigate whether the design and use of MCS facilitate employee learning by 

managing the cognitive load controls imposed on the employees. I follow Chenhall’s (2003) 

definition of MCS, which includes a systematic use of formal management accounting systems 
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such as incentive contracts, and other nonfinancial controls such as behavioural controls to 

achieve organisational objectives. MCS provides valuable information for employees to learn 

and make decisions consistent with organisational objectives (Wouters and Wilderom, 2008). 

 

I draw on the enabling and coercive formalisation framework by Adler and Borys (1996) and 

the subsequent accounting research (see, for example, Ahrens and Chapman, 2004; Wouters 

and Wilderom, 2008; Wouters and Roijmans, 2011). The theoretical framework by Adler and 

Borys (1996) has been substantially developed to analyse the role of MCS in accounting 

literature, so I utilise it to investigate which combinations of enabling MCS characteristics 

facilitate employee learning. I focus on the importance of allocating decision rights between 

employees and controls in MCS, especially between the enabling and coercive types of 

formalisations. Enabling formalisation refers to the control systems that seek to position 

employees to deal with the inevitable contingencies in their work directly and consider 

breakdowns in a control system as opportunities for learning and improvement (Adler and 

Borys, 1996; Ahrens and Chapman, 2004). On the other hand, coercive formalisation refers to 

the control systems that see any deviation from standards as suspicious and thus automate 

control decisions (Adler and Borys, 1996). A key argument in the enabling and coercive 

framework is that MCS needs to be transparent, flexible, and repairable to facilitate learning 

(Wouters and Wilderom, 2008; Wouters and Roijmans, 2011). 

 

However, the enabling formalisation of MCS including dealing with unexpected breakdowns 

in a system is difficult and demanding (Jordan and Messner, 2012). Recent studies in 

management accounting literature have shown that advanced technologies such as automation 

and related management controls facilitate learning even if the controls are not enabling but 

automated (see, for example, Brown et al., 2020). Brown et al. (2020) find that a balance 
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between the automation systems and enabling controls plays a critical role in achieving 

business efficiency and flexibility at the same time. They argue the importance of automation 

is “not only to replace human labour (fully) but also to work alongside labour (partially), 

supporting humans to achieve their organisational objectives” (Brown et al., 2020, p.4). The 

finding challenges previous studies on the enabling MCS, which generally state employees 

should have the decision-making authority. In addition, there is a recent call on revisiting Adler 

and Borys’ (1996) enabling and coercive formalisation framework, especially an investigation 

of coercive control systems (Strauss and Tessier, 2019). Such a call is made based on 

substantial development in technology regarding compliance and predictability. Strauss and 

Tessier (2019) advocate the coercive formalisation that focuses on compliance and 

predictability, which benefit employees to increase their efficiency and productivity. 

Therefore, the coercive control systems might also benefit employee learning if such control 

systems reduce their cognitive burden and automate their routine tasks. 

 

To examine how enabling and coercive MCS affects employee learning, I utilise cognitive load 

theory (Paas et al., 2003; Sweller et al., 2019) to understand the learning of complex tasks. 

Cognitive load theory considers learners’ cognitive resources valuable and limited. The theory 

aims to address learning problems in which learners are overwhelmed by processing a large 

number of information elements in a complex task (Paas et al., 2003; Sweller et al., 2019). 

Cognitive load refers to the amount of working memory used to learn a complex task (Sweller 

et al., 2019). According to cognitive load theory, working memory has a limited capacity to 

process information and can only handle a limited number of novel information elements. 

Sweller et al. (2019) classify cognitive loads into three types: intrinsic, extraneous, and 

germane loads. Intrinsic cognitive load refers to the working memory used to process task-

relevant information. Extraneous cognitive load refers to the cognitive load imposed on 
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working memory by the information that does not contribute to the processes of knowledge 

building. Germane cognitive load refers to the cognitive load required to learn by allocating 

working memory to dealing with an intrinsic load instead of an extraneous load. The details of 

this theory will be explained in Section 2.3. 

 

Among the enabling MCS characteristics, repair refers to the extent to which employees are 

allowed to fix breakdowns that are not expected in the default control setting, which provides 

opportunities for employees to learn and adapt the control system to the operating environment 

(Adler and Borys, 1996). Flexibility refers to the extent to which employees’ freedom and 

discretion in deciding whether they want to override the control decision provided by the 

system, including turning off control or handing over the decision-making right to the control 

system (Adler and Borys, 1996). According to cognitive load theory, however, repair and 

flexibility create new task elements and complicate the task that assigns to employees. 

Therefore, these two enabling characteristics increase the cognitive load of employees to such 

an extent that they hinder learning. 

 

Internal transparency refers to the extent to which employees are given insight into the 

underlying functions of a control system that allows them to observe the system status 

information and control logic (Adler and Borys, 1996). In a flexible and repairable control 

system, the system should be internally transparent to make sure the employees understand the 

control logic. The system provides them instruction and feedback when overriding and 

repairing unexpected breakdowns (Adler and Borys, 1996). According to cognitive load theory, 

the internal transparency in such a flexible or repairable control system decreases the additional 

cognitive load due to flexibility or repair, which facilitates learning. On the other hand, in a 

coercive system, where overriding and repairing controls are not allowed, the information 
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provided through internal transparency increases the cognitive load because the additional 

information of internal transparency cannot be implemented (i.e., no flexibility or repair 

options). Therefore, it is empirically important to investigate whether internal transparency 

interacts with flexibility or repair to facilitate learning. 

 

The research objective is to improve the current understanding of the enabling and coercive 

MCS in managing employees’ cognitive load and whether the management of cognitive load 

facilitates employee learning. To achieve this purpose, this study has two distinct but related 

objectives. The first objective is to examine different enabling MCS characteristics (Adler and 

Borys, 1996; Ahren and Chapman, 2004) and whether the combinations of the enabling 

characteristics facilitate employee learning. The second objective is to analyse whether MCS 

manages the intrinsic cognitive load of complex tasks on employees and whether MCS reduces 

the extraneous cognitive load of communicating the tasks and controls with employees (e.g. 

instruction and feedback) according to cognitive load theory (Paas et al., 2003; Sweller et al., 

2019). 

 

In recent studies in psychology, economics, and management literature, researchers have 

started to investigate the potential motivational effect of monetary incentives and rewards on 

working memory performance (Manga et al., 2020; Liu et al., 2019; Dalmaijer et al., 2017; 

Shen and Chun, 2011). Manga et al. (2020) find that monetary incentives improve working 

memory performance through motivation and efficient cognitive effort allocation in the 

working memory. Since appropriate incentive contracts can improve working memory 

performance, it might help to direct employees’ working memory to process the additional 

cognitive load due to flexibility and repair, which improves learning. Therefore, it is 

empirically important to investigate how employees’ incentive contracts (piece rate versus flat 
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wage) interact with an enabling characteristic (e.g., flexibility) to facilitate learning. 

 

There is evidence in the accounting literature that researchers have considered the potential 

effect of cognitive load on task performance (Elliott et al., 2020; Besuglov and Crasselt, 2021). 

Although this stream of literature has used the concept of cognitive load to some extent, it has 

focused on issues such as personalisation and readability of accounting information, which 

differs from the objective of this thesis (i.e., facilitating employee learning). The details and 

examples of this stream of literature will be given in Section 2.4. Nonetheless, these previous 

studies help to build the theoretical development that MCS might play an important role in 

facilitating employee learning by managing the cognitive load imposed on them. 

 

In conclusion, management accounting researchers have started to realise the potential use of 

MCS in facilitating employee learning (see, for example, Wouters and Wilderom, 2008). 

However, from the cognitive load perspective, it is still unclear whether the interaction of 

enabling characteristics affects the cognitive load on employees and their learning. There are 

also unexplored issues of whether employees’ incentive contracts affect the design choices of 

these enabling characteristics to best manage the cognitive load imposed on employees. 

Considering the important role employee learning plays in firms’ competitive advantage, there 

is a strong motivation to investigate how firms design and use MCS to facilitate employee 

learning. Therefore, this study investigates how firms design and use enabling and coercive 

MCS to facilitate employee learning according to cognitive load theory. The research questions 

to be investigated in this thesis are as follows: 

1. Does a combination of enabling characteristics of a management control system (i.e., 

internal transparency and flexibility, internal transparency and repair) affect employee 

learning? 
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2. Does an employee’s incentive contract (piece rate versus flat wage) influence the 

effectiveness of an enabling characteristic (i.e., flexibility) on employee learning? 

 

This chapter presents the introduction to the thesis and is structured as follows. Section 1.3 

outlines the findings of the thesis, and Section 1.4 presents the potential contributions of this 

study. At the end of this chapter (Section 1.5), the structure of the thesis is presented. 

 

1.3 SUMMARY OF FINDINGS 

I present two empirical studies with two experiments in the thesis. The findings from the first 

experiment demonstrate that the cognitive load effect of repair on employee learning depends 

on the presence of internal transparency. Furthermore, the findings show that with a 

combination of internal transparency and repair, participants improve more at the non-

controlled part of the complex task but not with internal transparency and flexibility. The 

findings indicate that with internal transparency and repair, participants extrapolate the logic 

of the control system and apply it when the control system fails or is not available. The results 

also suggest that non-enabling controls (no internal transparency nor repair) direct employees’ 

cognitive resources to non-controlled aspects of a complex task, simplifying the task and 

facilitating learning. To further investigate flexibility, I also consider the potential role of 

employees’ incentive contracts in the flexible use of control systems in the second experiment. 

I find that when participants are under a piece-rate incentive contract, they perform better if 

they have the flexibility to override the control systems immediately as flexibility provides 

more learning opportunities. When participants are with a flat-wage contract, the extra 

responsibility of overriding increases the complexity of the task and employees’ cognitive load. 

Therefore, when incentive contracts are not available (i.e. a flat-wage contract), it is critical to 

manage the cognitive load of employees in the beginning and only allow employees to use 

flexibility after gaining experience on the task on hand. 
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1.4 CONTRIBUTIONS 

The findings of this thesis contribute to the literature in the following ways. First, the thesis 

contributes to Adler and Borys’ (1996) enabling and coercive theoretical framework. I utilise 

cognitive load theory from cognitive science (Paas et al., 2003; Sweller et al., 2019) to analyse 

the enabling and coercive framework in the qualitative MCS research, so I can borrow the 

strengths of both works of literature. The findings of this thesis contribute to the MCS literature 

by providing experimental empirical evidence that the different combinations of enabling and 

coercive MCS characteristics affect employee learning differently. Therefore, the thesis 

contributes to the prior qualitative enabling MCS studies (Ahrens and Chapman, 2004; Wouters 

and Wilderom, 2008; Wouters and Roijmans 2011) by examining the interaction effects 

between enabling characteristics. 

 

Second, the results of this thesis increase the current understanding of the cognitive load effects 

of MCS on employee learning. I find the important role of coercive control systems, including 

automation, play in managing employees’ cognitive load and their learning. According to 

cognitive load theory, coercive control systems automate routine decision-making, freeing 

employees for other non-routine tasks, including overriding and repairing. This new cognitive 

load perspective of MCS adds to the literature on accounting knowledge acquisition and 

decision-making in accounting in complex tasks (Bonner, 2008; Hecht et al., 2012; Griffith et 

al., 2015). 

 

Third, the findings of this thesis provide empirical insights into the understanding of how 

incentive contracts influence the effectiveness of enabling controls on employee learning in a 

complex task. The empirical results show that immediate flexible controls provide more benefit 

to employee learning when they are under a piece-rate incentive contract than a flat-wage 

contract. Therefore, the thesis has enriched the claim of motivational effects of MCS in 
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performing complex tasks in incentive literature (Sprinkle, 2000; Bonner and Sprinkle, 2002; 

Buchheit et al., 2012; Newman et al., 2020). 

 

Finally, the findings of this thesis have valuable practical implications. When using MCS to 

facilitate employee learning, senior managers need to ensure employees have internal 

transparency to the underlying logic of controls if employees are responsible for repairing the 

systems. Senior managers should also introduce enabling MCS characteristics such as 

flexibility gradually, which reduces the employees' cognitive burden on interacting with the 

controls when employees are under a flat wage contract. Furthermore, senior managers should 

motivate employees by providing appropriate monetary incentives to use the controls flexibly 

for their learning. 

 

1.5 CONCLUSION 

This chapter introduces the overview and motivation of the thesis, its research questions, and 

its objectives. The summary of findings and contributions of the thesis are outlined in this 

chapter. The remainder of this thesis is structured as follows: Chapter 2 presents the literature 

review, which includes prior enabling MCS studies and cognitive load literature. Chapter 2 

also reviews recent MCS studies in managing cognitive load. Furthermore, a detailed 

discussion of Adler and Borys' (1996) framework and the theoretical development will be 

given, using the enabling framework to analyse how MCS can potentially manage the intrinsic 

cognitive load and reduce extraneous cognitive load. Chapter 3 presents the first empirical 

study, which investigates the potential interaction effects between internal transparency and 

flexibility, and between internal transparency and repair to facilitate employee learning. Based 

on the findings in the first study, Chapter 4 presents the second empirical study by further 

examining the role of employees’ incentive contracts and how the incentive interacts with the 

flexibility to facilitate employee learning. Chapter 5 discusses the implications of the findings 
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in the two experimental studies and outlines the contributions to the literature, limitations, and 

directions for future research. 
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CHAPTER 2 

LITERATURE REVIEW AND THEORETICAL DEVELOPMENT 

 

2.1 INTRODUCTION 

This chapter reviews relevant research in accounting literature and discusses the theoretical 

framework of this thesis. The chapter also lays the foundation for the hypothesis development 

for Chapter 3 (Study One) and Chapter 4 (Study Two). The chapter is organised as follows. 

Section 2.2 defines MCS and explains Adler and Borys’ (1996) enabling and coercive 

framework. Section 2.3 presents a review of cognitive load theory, which is the underlying 

theory of the thesis. Section 2.4 reviews the previous management accounting studies that have 

used similar cognitive concepts to cognitive load theory. Section 2.5 presents the previous 

management accounting studies using the enabling framework and discusses how MCS enables 

employee learning and decision-making. Based on the existing literature, section 2.6 discusses 

how the enabling characteristics in Adler and Borys’ (1996) framework might facilitate 

cognitive load management to improve employee learning. Section 2.7 presents the effects of 

incentive contracts on task performance and how task complexity alters this relation. In 

addition, this section discusses the recent finding in cognitive science literature on how 

monetary incentives affect cognitive load management. Finally, Section 2.8 presents the 

conclusion to this chapter. 

 

2.2 MANAGEMENT CONTROL SYSTEMS (MCS)  

This section defines MCS for the thesis and identifies which MCS framework is most 

appropriate to address the research questions. Researchers have defined the term “management 

control systems” in different ways in the management accounting literature. Anthony et al. 

(1965, p. 27) define MCS as “the process by which managers assure that resources are obtained 

and used effectively and efficiently to accomplish the organisational objectives.” This 
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definition is relatively narrow because it encourages a strong emphasis on financial, 

accounting-based controls (Merchant and Otley, 2007). Chenhall (2003) defines MCS more 

broadly as the systematic use of formal accounting systems such as budgeting systems or 

incentive contracts, and other informal and nonfinancial controls such as decision-support tools 

or behavioural controls to achieve organisational objectives. 

 

I follow Chenhall’s (2003) definition for this thesis because this definition provides a broad 

range of controls to be included in MCS. The broad definition is critical because, in addition 

to financial and accounting-based control such as incentive contracts, it allows the researcher 

to consider non-financial, behavioural controls, which is important to capture learning for 

cognitive processing, evaluating, and adapting the valuable accounting information in MCS 

(Chenhall, 2003, Malmi and Brown, 2008). 

 

There are also many MCS frameworks in the literature. For example, Simons’ (1995) levers of 

control framework include belief, boundary, diagnostic, and interactive control systems. Malmi 

and Brown’s (2008) control package includes planning, cybernetic, reward and compensation, 

and administrative and cultural controls. Adler and Borys (1996) identify two types of 

formalisations in their framework, namely enabling and coercive control systems, which 

consist of repair, internal transparency, global transparency, and flexibility. 

 

For this thesis, I use Adler and Borys’ (1996) enabling and coercive framework to understand 

how MCS affects employee learning for the following three reasons. First, the framework 

explicitly recognises learning opportunities for employees from enabling and coercive 

formalisations in MCS (Wouters and Wilderom, 2008), which plays a central role in the thesis. 

Enabling formalisation refers to the control systems that seek to position employees to deal 
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with the inevitable contingencies in their work directly and consider breakdowns in a control 

system as opportunities for learning and improvement (Adler and Borys, 1996; Ahrens and 

Chapman, 2004). On the other hand, coercive formalisation refers to the control systems which 

see any deviation from standards as suspicious behaviour and thus automate control decisions 

(Adler and Borys, 1996). MCS needs to involve employees to experiment with control settings, 

and gradually adapt and adjust the controls based on learning from experience (Wouters and 

Wilderom, 2008). 

 

Second, the framework discusses four characteristics (i.e., repair, internal transparency, global 

transparency, and flexibility) of an enabling MCS (Adler and Borys, 1996). The flexibility, 

repair, and internal transparency characteristics help to delineate the experimental constructs 

of the thesis and ensure the construct validity because previous qualitative studies on MCS 

conceptualise that a control system needs to be flexible, repairable, and transparent to facilitate 

learning (Wouters and Wilderom, 2008; Wouters and Roijmans, 2011). Therefore, the original 

framework and subsequent accounting studies help to articulate the characteristics of an 

enabling MCS and how such an enabling MCS facilitates learning. 

 

Finally, Adler and Borys (1996) and subsequent qualitative management accounting studies 

have offered insightful discussions on the instructional design and implementation processes 

of MCS to facilitate employee learning and knowledge acquisition. Wouters and Wilderom 

(2008) discuss the importance of involving employees in the development of MCS. They argue 

that the design of controls is not likely to be complete and precise in the initial settings. Instead, 

there is a demand for consistent engagements with employees in a trial-and-error learning 

process. Similarly, Wouters and Roijmans (2011) find that MCS provides accountants the 

opportunities to share knowledge with and learn from other professional managers. MCS 
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strengthens the necessity to solve problems by negotiating solutions between different 

professionals by representing, learning, and transforming local knowledge (Wouters and 

Roijmans, 2011). These previous findings provide theoretical foundations for the thesis to 

further develop and shed more light on the understanding of how enabling and coercive designs 

of MCS facilitate employee learning. 

 

Although Adler and Borys’ (1996) enabling framework has generally discussed how enabling 

MCS to facilitate learning, there is little evidence on whether the advanced enabling 

characteristics should be given during employee learning processes. On the one hand, some 

previous studies suggest employees’ trial-and-error experimentation through enabling MCS 

ensures successful learning of complex tasks (Wouters and Wilderom, 2008; Wouters and 

Wilderom, 2011). On the other hand, other studies show that advanced enabling characteristics 

should only be given after employees gain experience and local knowledge supporting 

organisational objectives (Ahrens and Chapman, 2004; Chapman and Kihn, 2009). Ahrens and 

Chapman (2004) find enabling MCS to facilitate the mobilization of local knowledge from 

experienced line managers in support of central objectives. Enabling MCS to equip the 

managers to identify and resolve emerging contingencies based on their knowledge in their 

restaurants (Ahrens and Chapman, 2004). 

 

In addition, there is a recent call on revisiting Adler and Borys’ (1996) enabling and coercive 

framework, especially an investigation of the role of coercive control systems (Strauss and 

Tessier, 2019). Such a call is made based on the substantial development in technology 

regarding compliance, efficiency, and predictability. Strauss and Tessier (2019) argue that 

there are potential benefits of coercive controls with advanced technologies. Since prior 

literature is not clear on the potential impact of MCS on employee learning, I aim to examine 
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this issue from the perspective of cognitive load management. With technological 

advancement, employees’ tasks become non-routine and complex. Firms that design MCS need 

to consider the cognitive load imposed on their employees who use the controls to learn how 

to perform a complex task. From the cognitive load perspective, the relative advantage of the 

enabling type of formalization over the coercive one is probably not straightforward. The 

coercive formalisation might have its merits in compliance, efficiency, and predictability when 

it comes to learning a complex task. 

 

To investigate how enabling and coercive MCS affects employee learning of complex tasks, I 

utilise cognitive load theory from cognitive science and educational psychology literature. In 

the following section, I discuss the key arguments in cognitive load theory, the different types 

of cognitive loads, and how these cognitive loads affect instructional design and learning. 

 

2.3 COGNITIVE LOAD THEORY  

Cognitive load theory (Paas et al., 2003; Sweller et al., 2019) aims to understand the learning 

of complex tasks, addressing learning problems in which learners are overwhelmed by 

processing a large number of information elements. Cognitive load refers to the amount of 

working memory used to learn a complex task. According to cognitive load theory, working 

memory has a limited capacity to process information and can only handle a limited number of 

novel information elements (Sweller et al., 2019). To develop new knowledge, learners must 

process the new information in working memory, and combine the new information with the 

domain-specific information already stored in their long-term memory (Sweller, 2011). The 

capacity of working memory is sufficient when dealing with familiar information previously 

stored in long-term memory instead of novel information because learners can retrieve relevant 

information from the long-term memory and need not process the familiar information again 

(Sweller et al., 2019). 
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Cognitive load theory has produced a large number of instructional design techniques that 

effectively manage the cognitive load imposed on learners. The instructional design concerns 

the procedure of how the information is presented to be easily accessible and understandable 

(Paas et al., 2003). Pollock et al. (2002) discuss learning about the insulation resistance test in 

a physic class as an example of effective versus ineffective instructional designs. The 

instructional designs can present the learning material in either an interactive manner (e.g., “By 

setting the meter to read 500 volts, a larger than normal voltage will be introduced to each 

circuit to test the appliance under a heavy load”), or an isolated manner (e.g. “set the meter to 

read 500 volts”), and then explain the element interactivity between voltage and the appliance 

later (Pollock et al., 2002, p. 65). In this example, the learning material is the same, but the 

instructional designs are different, which affects learning significantly. For example, when 

solving highly complex physics problems to test insulation resistance, a learner must consider 

information elements such as a voltmeter, an appliance switch, earth, and line leads (Pollock 

et al., 2002). Pollock et al. (2002) find that a learner achieves much higher learning outcomes 

if the instructional design divides the information into isolated elements rather than presenting 

all interactive information elements together. Studying isolated elements first imposed less 

cognitive load as the interaction between information elements is eliminated (Pollock et al., 

2002). The learner can then process the information elements serially rather than 

simultaneously in working memory. From the cognitive load perspective, a cognitive load 

effect is demonstrated when an instructional design alters the information elements that a 

learner must learn to develop knowledge, which results in a new instructional procedure with 

desirable learning outcomes (Sweller et al., 2019). 

 

Alternatively, an instructional design containing both worked examples and explanation 

prompts that elicit sophisticated self-explanations facilitates learning because the explanatory 
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design decreases the cognitive load imposed on learners. Renkl (2005) has used an algebra-

learning activity as an example to demonstrate the effect of an explanatory instructional design. 

Renkl (2005) shows that a learner may be asked to solve an algebra problem in a mathematics 

class, and a teacher can present a worked example alongside. This problem-solving condition 

can be compared with the worked example given to the learner in which a similar problem has 

been solved (Renkl, 2005). In addition to reading the example, learners can be asked to explain 

the steps in the working process, which elicits a sophisticated and detailed understanding of 

how to solve the algebra problem (Renkl and Atkinson, 2003). When an instructional design 

contains both worked examples and explanation prompts, learners’ algebra-solving ability 

significantly improves (Renkl and Atkinson, 2003; Renkl, 2005). Therefore, cognitive load 

theory has many implications for the instruction design of learning support systems, which 

keeps the cognitive load at an appropriate level to facilitate learning. 

 

According to cognitive load theory, it is also important to consider learners’ knowledge in an 

instructional design (Paas et al., 2013; Sweller et al., 2019). Sweller et al. (2019) argue that a 

knowledgeable learner combines new information elements with relevant knowledge stored in 

their long-term memory so that they can easily retrieve the relevant information rather than 

process the new information in working memory. However, the same information that can be 

easily processed for knowledgeable learners might overwhelm novice learners (Paas et al., 

2003; Sweller et al., 2019). Sweller et al. (2019) describe this effect as an “expertise reversal” 

effect, where the heavy amount of cognitive load overwhelms novice learners and results in 

unsuccessful learning. Also, the instructional design that redirects working memory from 

extraneous information to intrinsic information is helpful to a novice learner but might have no 

effect on or even hinder learning for a knowledgeable learner (Sweller et al., 2019). This is a 

guidance-fading effect which means reminding knowledgeable learners of the information that 
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they have already known is redundant and can even increase the extraneous cognitive load 

(Sweller et al., 2019). 

 

The educational psychology literature, which relies on cognitive load theory, has classified 

three types of cognitive loads, namely intrinsic cognitive load, extraneous cognitive load, and 

germane cognitive load (Paas et al., 2003; 2004; Sweller, 2011; Sweller et al., 2019). Intrinsic 

cognitive load refers to the working memory that is used to process the information elements 

required to complete a task. Since intrinsic cognitive load is determined by the number of 

information elements, it can be altered by learners’ knowledge of relevant information elements 

(Sweller et al., 2019). If a knowledgeable learner has stored relevant information elements in 

long-term memory, the learner only needs to process the new information elements in working 

memory and not be overwhelmed. On the other hand, if a learner does not possess relevant 

knowledge, they are more likely to have difficulties processing all the new information at once 

in working memory. If the amount of information is high and the content is complex, intrinsic 

cognitive load can be altered by simplifying learning objectives and omitting some non-

essential information elements in the beginning. Subsequent additions of initially ignored 

information elements still ensure a sophisticated understanding to occur (Paas et al., 2003). 

 

Extraneous cognitive load refers to the cognitive load imposed on working memory by the 

information that does not contribute to the processes of knowledge development (Sweller et 

al., 2019). In other words, extraneous cognitive load results from ineffective information and 

should be removed to save working memory. Unlike intrinsic cognitive load, extraneous 

cognitive load is not determined by the amount of the information elements, but by how the 

information is presented to learners and what learners are required to do for learning to occur 

(Sweller et al., 2019). An effective instructional design decreases extraneous cognitive load, 
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while an ineffective design increases extraneous cognitive load (Paas et al., 2003). When 

designing an instructional system to support learning, one must consider the imposed 

extraneous cognitive load, such as the structure of information presentation. One example of 

imposing extraneous cognitive load is to ask learners to search for referents in an explanation 

without clearly indicating where the explanation is to be found (Paas et al., 2003). This is 

because searching for the information itself results from an ineffective instructional design, 

which is irrelevant to solving the problem. As a result, the working memory must be used for 

activities that do not contribute to knowledge acquisition, which hinders learning (Paas et al., 

2003). Sweller (2010) considers a typical geometry example to demonstrate extraneous 

cognitive load and how an instructional design can alter it. Geometry learning material 

typically consists of a diagram and a statement that indicates geometric relations, such as “the 

Angles A and B above in the diagram are equal.” To understand the statement, learners must 

search for the two relevant angles in the diagram (i.e., Angles A and B). According to cognitive 

load theory, such searching activities impose extraneous cognitive load because they do not 

contribute to learners’ knowledge acquisition. In addition, such searching activities can be 

reduced by an effective instructional design. For instance, the statement can be highlighted and 

placed at appropriate locations, alongside arrows linking the statement to the angles for a 

learner to identify (Sweller, 2010). With such an effective instructional design, there is no need 

to search for referent locations anymore, as the extraneous cognitive load to process, the 

statement is eliminated from learners’ working memory. 

 

Germane cognitive load refers to the cognitive load required to learn by allocating working 

memory to dealing with an intrinsic load instead of an extraneous load (Sweller et al., 2019). 

Since the total amount of working memory is limited, the more cognitive resource is spent on 

processing extraneous load, the less cognitive resource in working memory is available for 
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processing intrinsic load, which results in less learning. Germane cognitive load facilities a 

redistribution of working memory from dealing with extraneous information back to 

processing intrinsic information (Sweller et al., 2019). In addition, germane cognitive load 

cannot function independently and must be closely related to intrinsic cognitive load. Recent 

theoretical studies on cognitive load theory acknowledge that germane cognitive load should 

be distinguished from intrinsic and extraneous loads because the latter two cognitive loads are 

conceptualised as the basic categories of cognitive loads (Sweller et al., 2019). 

 

In conclusion, the three cognitive loads are additive, and the total cognitive load cannot exceed 

working memory for learning to succeed (Paas et al., 2003; 2004). If the total cognitive load is 

too high, the working memory of learners is likely to be overwhelmed, and less information is 

likely to be learned. To achieve the best learning outcome, an instructional design needs to 

effectively manage intrinsic cognitive load, eliminate the extraneous load, and direct learners 

to process intrinsic information (Paas et al., 2004). One of the most important implications of 

cognitive load theory is to design instructional systems and manage the cognitive load of 

learning material imposed on learners. In the section below, I explicitly discuss the instructional 

effect of cognitive loads in the context of management accounting literature. 

 

2.4 COGNITIVE LOAD IN MANAGEMENT ACCOUNTING LITERATURE 

This section adopts key concepts in cognitive load theory to explain learning with the help of 

MCS. The management accounting literature provides evidence to suggest that MCS might be 

useful in managing cognitive loads. In the rest of this section, I discuss the instructional effects 

on employee learning according to cognitive load theory and the potential role of MCS in 

managing these effects based on the relevant management accounting studies. 
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First, previous management accounting studies have examined the effects of complex tasks on 

performance and found similar effects to the effect of working memory overload in cognitive 

load theory. In a performance evaluation task, Shields (1980) find that additional performance 

measurement information (e.g., performance parameters) at first increases judgement accuracy 

as employees have more information available to make decisions. However, when such 

information keeps increasing, it eventually decreases their performance. Shields (1983) shows 

that employees gradually use less of the information provided in a performance measurement 

system when a firm increases task information (e.g., performance parameters). This indicates 

that the additional information cannot be processed in employees’ working memory beyond 

their cognitive capacity and eventually does not benefit their decision-making. Similarly, 

previous management accounting and auditing studies demonstrate that decision-making 

accuracy decreases once a task becomes too complex for employees (e.g., Otley and Dias, 

1982; Iselin, 1988). For instance, audit judgment quality decreases when the audit task becomes 

more complex with an increasing number of information cues and goal interactions (Bonner, 

1994). In other words, the element interactivity of the task is too high for employees to cope 

with. Other studies find that the positive effects of goal setting on performance decrease with 

an increase in task element interactivity (e.g., Hirst and Yetton, 1999). 

 

Second, previous accounting studies have considered the potential use of MCS (e.g. feedback 

controls and up-front instructions) as an instructional design to manage task complexity for 

employee learning and performance. Mascha (2001) manipulates task complexity (simple 

versus complex tasks) and the types of feedback (with or without explanation) to examine 

employees’ knowledge acquisition in an expert system. When a task is complex, employees 

acquire more procedural knowledge from the feedback that contains detailed-text-with-

example compared to the employees who only receive the rule-based feedback without 
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explanation. This indicates that providing detailed-text-with-example feedback effectively 

reduces the cognitive load imposed on the employees. During a complex auditing task, Bonner 

and Walker (1994) study such an effect and separate two instructional designs, namely up-front 

instruction, and explanatory feedback. They find that an explanation can be given in both up-

front instructions as well as feedback after the decision-making to improve employees’ 

knowledge acquisition. They also find that immediate and step-by-step explanatory feedback 

improves employee learning in a ratio-analysis task, but outcome feedback without up-front 

explanatory instruction does not. To replicate the explanatory feedback treatment in Bonner 

and Walker (1994), Earley (2001) introduces an instructional design that elicits self-

explanation of the rationale underlying a judgment of reasonableness in the same auditing task. 

She finds that combining both designs (explanatory feedback treatment and self-explanation 

treatment) in the training process provides more benefits than either treatment alone. The 

highlighted effect of the self-explanation treatment on learning a complex task is similar to the 

cognitive load effect of a self-explanation prompt in the psychology literature (see, for 

example, Renkl and Atkinson, 2003). Instead of focusing on what knowledge employees 

acquire during a complex task, other studies investigate what aspects of an instructional design 

lead to superior knowledge development that can be used in other similar tasks later. Moreno 

et al. (2010) find that a combination of worked example and self-explanation prompts in an 

auditing task leads to better learning and performance in another auditing task with a similar 

underlying structure. 

 

Third, accounting researchers have also investigated how an appropriate information 

presentation affects learning and found similar effects to the instructional design effect on 

eliminating extraneous load. Cardinaels and Labro (2008) examine the effect of different levels 

of aggregation on measurement error rates. They find that measurement error in an aggregated 
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costing system (six input cues are aggregated into three) is lower than under a disaggregated 

costing system (six input cues) because aggregated information is well-structured and thereby 

less cognitively burdensome. Cheng et al. (2018) find that an integrated balanced scorecard 

format, as opposed to a stand-alone format, facilitates employees’ strategic judgments. The 

employees with an integrated balanced scorecard are more likely to identify strategic risks from 

performance feedback and make a more accurate evaluation and recommendation on the 

company’s strategy. Cardinaels and van Veen-Dirks (2010) find that visual indicators of 

whether measures are above or below targets simplify the presentation of a balanced scorecard 

and help employees focus on all four perspectives of the scorecard. 

 

Finally, management accounting researchers have considered the effect of employees’ existing 

knowledge on an appropriate MCS design to support their learning. When employees do not 

have the relevant knowledge to cope with a complex task, providing additional feedback on 

tasks without explanation increases the amount of task information and decreases employees’ 

performance (Ashton, 1990). Cardinaels (2008) considers the level of cost accounting 

knowledge of employees and graphical versus tabular presentations of a cost report on 

employees’ profit task performance. Cardinaels (2008) find that while the employees with a 

low level of cost accounting knowledge perform better using a graphical format, the employees 

with a high level of knowledge perform better using a table format. The graphical format 

highlights and isolates the essential information elements that are more suitable for novice 

learners, but such a presentation format becomes extraneous and redundant for the 

knowledgeable learners who have already stored relevant accounting knowledge in their long-

term memory. 
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In summary, accounting researchers have examined effects similar to the ones in cognitive load 

theory. Therefore, there is an opportunity to adopt these findings in designing enabling and 

coercive MCS to facilitate employee learning. 

 

2.5 ENABLING FRAMEWORK AND MANAGEMENT CONTROL SYSTEMS  

As stated in Section 2.2, from the perspective of cognitive load management, it is probably not 

straightforward to claim that the enabling control systems are better than the coercive ones for 

employee learning. The coercive control systems might have certain advantages when it comes 

to learning a complex task. In this section, I review previous studies in the enabling MCS 

literature, which examines how control systems facilitate learning with Adler and Borys’ 

(1996) enabling and coercive framework. 

 

2.5.1 Enabling Control Systems and Employee Learning 

In general, previous qualitative enabling MCS studies state that enabling formalisation 

facilitates learning. Wouters and Wilderom (2008) argue that enabling control systems support 

employees to improve task performance through providing feedback and explanations, 

identifying problems, revealing improvement opportunities, and guiding employees’ 

behaviours and decision-making. The enabling control systems facilitate knowledge 

development step-by-step over time by building on new skills, solving unforeseen local 

practices, and gaining know-how on complex tasks (Wouters and Wilderom, 2008; Wouters 

and Roijmans, 2011). 

 

Other previous studies also support that enabling MCS contributes to the learning of employees 

and organisations. Abernethy and Bouwens (2005) find that designing a management 

accounting system that is enabling and flexible supports the control needs of senior managers 

and serves the decision-making needs of employees. Under an enabling MCS, the employees 
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are more likely to develop innovative knowledge and implement the knowledge to improve 

their performance. Malina et al. (2007) find that the design of a performance measurement 

system that contains critical causal-and-effect relation among performance measures enables 

employee learning-by-doing, so they can continually improve the reliability of the system. In 

addition to learning from causal-and-effect relations, Tuomela (2005) finds that the interactive 

use of a performance measurement system plays an important role for employees to discuss 

strategic uncertainties and learn novel strategic responses to such uncertainties in a changing 

environment. The development of the performance measurement system is enabling and 

evolutionary, involving the discussion of different perceptions among employees, which 

facilitates learning about the strategy and related environmental factors. 

 

On the other hand, a coercive MCS might benefit employee learning. A control system that 

restricts the behaviour of employees can improve learning if the system simplifies a complex 

task. The restriction of unwanted behaviours helps employees to avoid mistakes (Adler and 

Borys, 1996). For example, Christ et al. (2012) find preventive controls that restrict employees’ 

autonomy and redirect employees’ cognitive resources to the controlled dimensions of the task, 

which align with the noncontracted goals of the organisation. More recent studies show MCS 

such as a decision-support system optimises decision-making for the whole organisation and 

takes local practices into account through the availability of big data and automation (e.g., 

Kesavan and Kushwaha, 2020). In an automobile retail business, Kesavan and Kushwaha 

(2020) find that even though a control system is centralised, as long as it considers local 

practices, the profit it generates still outperforms decentralised decision-making of merchants 

(i.e. employees) with discretionary power. Therefore, it is beneficial for merchants as decision-

makers to learn from the control system because the decisions generated from the system are 

more informative with machine learning and big data. Imdahl et al. (2021) investigate a control 
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design problem in a manufacturing business where procurement planners must review the 

decisions recommended by the procurement and inventory planning system (i.e. MCS) and 

either approve or override the order recommendations by the system. The manufacturer designs 

machine learning models in the systems to automate decisions that planners (i.e. employees) 

are unlikely to override or improve, which in turn, allows the planners to only focus on the 

decisions in which they can add more value. Using past performance, the system identifies the 

planners with similar adjustment behaviour and only distributes recommendations that they are 

most likely to override and improve, which levels the workload across all planners with 

different behaviour preferences. Imdahl et al. (2021) find that such a coercive system does not 

remove too many learning opportunities from the planners and demotivate them. Instead, such 

MCS with selective automation reduces the volume of decisions planners must review, thus 

effectively managing their workload and improving overall performance. 

 

With the technology advancement, both enabling and coercive MCS have their merits to 

facilitate learning. In the rest of this section, I introduce the four characteristics of enabling and 

coercive MCS and discuss how each characteristic facilitates employee learning. Focusing on 

employee learning, I seek to reconcile the new research investigating the benefit of coercive 

MCS in the era of rapid technological advancement (Richins et al., 2017; Brown et al., 2020; 

Imdahl et al., 2021), with the previous findings on the benefits of enabling MCS in the literature 

(e.g., Wouters and Wilderom 2008). 

 

2.5.2 The Four Characteristics in the Enabling Framework 

Adler and Borys (1996) and the follow-up studies in management accounting literature (see, 

for example, Ahrens and Chapman, 2004; Wouters and Wilderom, 2008) state there are four 

enabling characteristics, namely repair, internal transparency, global transparency, and 

flexibility. Ahrens and Chapman (2004) state that the enabling formalisation can be assessed 
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through the lens of these characteristics. Wouters and Wilderom (2008) argue that a 

transparent, flexible, and repairable system facilitates experimentation of control mechanisms, 

repetitively testing alternative control decisions in a trial-and-error process, which simulates 

new knowledge development.  

 

Repair refers to the extent to which employees are allowed to fix breakdowns that are not 

expected in the default control setting, which provides opportunities for employees to learn and 

improve the control system (Adler and Borys, 1996). A repairable control system does not seek 

to make the system foolproof. It is designed and operated in an iterative manner which 

facilitates interactions between employees and the system, allowing the employees to manage 

the unforeseen contingencies more effectively, rather than restraining them from the attempt 

of solving breakdowns. Under the enabling system, senior managers who design the control 

system understand that control systems are not totally programmable (Adler and Borys, 1996). 

The inherent incompleteness of a control system demonstrates that employees should have 

opportunities to address practical problems and improve the systems’ usability (Wouters and 

Wilderom, 2008). Therefore, employees should have the right to repair mistakes and 

breakdowns, which becomes learning opportunities for improvement. In the enabling control 

system, repair might be a differentiated task. Senior managers design the control system so that 

employees can change the default settings and integrate their local knowledge into the control 

system, facilitating the management of unexpected issues in the system. In the budgeting 

literature, de Baerdemaeker and Bruggeman (2015) find that employees who participate and 

determine budgeting goals and objectives (i.e., repairing) effectively learn resource allocations, 

reducing the tendency to create budgetary slacks. In addition, they can make informed choices 

that positively influence resource allocation decisions. 
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On the other hand, a non-repairable control system separates the non-routine tasks such as 

solving an unexpected breakdown into an automatic control process, so employees can fully 

focus on the task assigned to them. In addition, repairing new and unexpected breakdowns can 

be too complicated for employees to learn simply by trial and error, and employees need control 

mechanisms that constitute prototypes, from which employees can learn to define common 

interests and negotiate a solution (Wouters and Roijmans, 2011). Therefore, the coercive 

control system is acting as a valuable resource, reducing employees’ cognitive load and 

workload, and regulating employees’ behaviours and decision-making. Most importantly, 

employees can learn from the decisions made by the controls to understand what decisions are 

preferred by senior management. 

 

Internal transparency refers to the extent to which employees are given access to the underlying 

functioning of a control system, which allows them to observe the system status information 

and control logic (Adler and Borys, 1996). Internal transparency facilitates learning because 

employees need an understanding of the underlying logic of the system to deal with unexpected 

contingencies. For a control system to be internally transparent, the information on system 

status needs to be presented in a language that is easy for employees to understand because 

employees are unlikely to create knowledge and discuss breakdowns in a system that they 

cannot understand and access. Therefore, to design an internal transparent system that 

facilitates learning, the system needs to present information in a language familiar to the 

employees rather than only be understood by the technical staff (Rowe, Birnberg, and Shields, 

2008). Internal transparency is also reflected in the visibility of internal processes for 

employees (Adler and Borys, 1996). An internal transparent system replaces fragmented 

controls with a mapped management control process accessible to employees in a way that 

enhances their understanding (Chapman and Kihn, 2009). The scope and content of the control 
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mechanisms, and the logic of and linkages between each mechanism in the control system help 

employees understand the functioning of the system and provide feedback on their 

performance, which facilitates employee learning. 

 

In experimental accounting literature, Cheng and Humphreys (2012) examine the effect of 

visibility of internal processes of a balanced scorecard on managers’ ability to interpret and use 

strategic information. They find that presenting a set of strategic objectives as a strategy map 

that explicates the causal linkages among the organisation’s strategic components enhances 

managers’ learning of the strategy appropriateness. The internal transparency of the strategy 

map lies in the fact that it is a “visual representation of the cause-and-effect relationships among 

the components of an organization’s strategy’’ (Kaplan and Norton 2004, p. 9). Loftus and 

Tanlu (2018) investigate the effect of causal language (e.g., because and therefore) in 

performance feedback on employees’ understanding of the task and find that such use of causal 

language increases their understanding of the functioning of their tasks and improves their 

performance on the subsequent task. 

 

On the other hand, a coercive control system excludes non-routine tasks such as solving 

unexpected breakdowns from employees’ responsibilities. As a result, internal transparency is 

not necessarily required for employees to perform routine tasks well in a coercive system 

(Adler and Borys, 1996; Brown et al., 2020). Moreover, if visibility into status information and 

internal functioning is provided, employees might be confused and overwhelmed by the 

information that they cannot do anything about. 

 

Global transparency refers to the extent to which employees are provided with information to 

make sense of the broader system and the context within which they are working (Adler and 
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Borys, 1996). A global transparent control system provides employees an understanding of 

where their tasks in the local domain fit into the whole organisation, and the vision of the 

overall organisational context in which employees perform their specific work (Ahrens and 

Chapman, 2004; Brown et al., 2020). The global transparent control system designs business 

processes that contain comprehensive information on the status of the broader system, so the 

local employees can better interact with the organisation. Learning how their tasks fit into the 

whole organisation is critical for employees because it helps them improve the understanding 

of their specific tasks and contribute to knowledge creation for the whole organisation (i.e., 

organisational learning). For example, performance measures in a control system are often 

disaggregated into different performance dimensions, periods, and organisational sub-units. To 

enable performance improvement, a control system needs to reflect the broader strategy of the 

entire organisation and elaborate how the local employee’s specific work contributes toward 

achieving these central strategic objectives (Wouters and Wilderom, 2008). Since information 

on the overall strategy beyond employees’ specific jobs is available and transparent, the 

evaluation principles in the control system are well communicated between senior managers 

and employees. Otherwise, employees might consider the control system incomplete (Lillis, 

2002), which potentially creates frictions between senior managers and local employees 

(Chenhall et al., 2017). In addition, global transparency encourages communication between 

distant employees. The integration of business processes makes employees’ decision-making 

visible as information entered in one locale flows through to others (Chapman and Kihn, 2009). 

 

Ahrens and Chapman (2004) state that enabling budgeting can contribute to global 

transparency in an organisation. To enhance global transparency in an organisation, each 

departmental budget can be made transparent for managers of other departments to facilitate 

communication because it permits both vertical and horizontal information sharing. One unit's 
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key budget targets are informative for another unit to prioritize their tasks and resource 

accordingly (de Baerdemaeker and Bruggeman, 2015). Since wider budget objectives are 

communicated more effectively, managers can better understand the organisation’s strategy 

during the entire budget period. 

 

In a coercive control system, employees are only responsible for their part of the task, and thus 

an understanding of the broader system is not supported. Brown et al. (2020) state that a 

coercive control system indicates asymmetrical global transparency where senior managers 

clearly understand the broader organisation, but the local employees do not. The employees 

only have access to the specific tasks that they are responsible for, and such global transparency 

for employees is seen as risky and must be minimised. 

 

Flexibility refers to the extent to which employees’ freedom and discretion in deciding whether 

they want to override the control decision provided by the control system, including turning 

off controls or handing over the decision-making right to the system. (Adler and Borys, 1996). 

A flexible control system only gives a control decision as a suggestion after which employees 

can make their final decisions, to either follow or override the control decision. After the system 

displays the requisite data, employees have freedom in deciding whether they want to retain 

the decision-making right or hand off controls to the system. Flexible control systems facilitate 

learning as employees can customise the interface of the system and add or remove the 

functionality of control systems to suit their specific work (Wouters and Roijmans, 2011). With 

an enabling approach, the control systems seek to facilitate solutions to unexpected issues 

based on employees’ discretion to the extent that the controls can be turned off. 
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On the other hand, the coercive system is designed to minimise reliance on employees’ 

discretion, and the control decisions are as commands rather than suggestions, which must be 

implemented by employees (Adler and Borys, 1996). Employees follow a specific sequence of 

procedures when performing a task, and they have to ask for approval for skipping steps in 

performing the task. Such control systems are likely to be beneficial with technology 

development in control practices. With the availability of automation and machine learning-

based prediction models, control systems can significantly outperform the decisions made by 

employees in terms of decision-making accuracy (Imdahl et al., 2021). This is because 

employees sometimes make decisions based on intuition rather than data due to their limited 

cognitive capacity or the lack of relevant knowledge (Kesavan and Kushwaha, 2020). In 

addition, such automation in control systems can free employees’ attention and time for other 

value-added activities, which improves overall task performance (Imdahl et al., 2021). 

 

2.6 ENABLING FRAMEWORK AND COGNITIVE LOAD MANAGEMENT   

In the previous section, I have discussed how MCS studies use the enabling and coercive 

framework to examine the potential beneficial effects on employee learning. However, it is not 

clear whether enabling and coercive MSC facilitate desirable learning outcomes from the 

perspective of cognitive load management. In this section, I examine each of the four 

characteristics in the framework based on the cognitive load imposed on employees and discuss 

how each of the four characteristics might facilitate cognitive load management to improve 

learning and task performance. 

 

2.6.1 Flexibility, Repair, and Cognitive Load 

Although the qualitative MCS literature suggests that a flexible and repairable control system 

facilitates learning, I argue that simply providing flexibility and repair nevertheless increases 
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the cognitive load on employees to such an extent that they hinder learning.1 Flexibility and 

repair enable employees to explore and test control alternatives and even change the control 

settings to deal with breakdowns (Wouters and Wilderom, 2008). However, successful 

overriding and updating control systems can be difficult for employees who have no experience 

and relevant knowledge (Wouters and Roijmans, 2011). Jordan and Messner (2012) find that 

flexible use of a control system results in decision mistakes when employees lack the 

knowledge of the internal functioning of the system. In an enabling MCS, repairing and 

overriding (i.e. flexibility) the system is an extra task in addition to the task that has been 

assigned to employees. From the cognitive load perspective, the employee’s cognitive capacity 

can be overloaded since repairing and overriding increase the overall task complexity. The 

number of information elements to be processed in employees’ working memory increases 

because each control alternative (turning off the control or handing in the decision-making 

right) can lead to a different control path and different subsequent events, which results in a 

new situation that is different to the default control setting. Too much deviation from the 

standard procedures as well as unrestrained overriding and repairing constitute the extraneous 

cognitive load that cannot only facilitate learning but also confuses employees to the extent 

that they are likely to give up on learning. 

 

On the other hand, a coercive system might play an important role in managing the cognitive 

load of employees. This is because routine tasks are separated from the non-routine repairing 

and overriding that are not the duties of employees in local domains. The advanced repairing 

and overriding decisions are automated and integrated into the control system, so there is no 

need for employees to process them in working memory. From the cognitive load perspective, 

 
1 I acknowledge the fact that in practice flexibility and repair can reduce employees’ cognitive load when these 

rights are correctly carried out to simplify a complex task and a unnecessary control requirement. However, I 

argue and hypothesise that the benefit of flexibility and repair of reducing cognitive load is only available when 

employees have access to the underlying logic of controls, or they have sufficient experience in using the control. 
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a coercive system without flexibility or repair options simplifies the task that employees need 

to perform and forces them to focus on the task on hand. In addition, employees can learn from 

the automatic decision-making in the control system, which can improve their performance 

when the control is not available. 

 

2.6.2 Internal Transparency and Cognitive Load 

I argue the cognitive load effect of internal transparency is dependent on whether the control 

system is flexible and repairable. Previous studies have suggested that repair and internal 

transparency are closely related and should be provided together (see, for example, Wouters 

and Wilderom, 2008). Previous studies also find that the involvement of managers in designing 

a balanced scorecard such as selecting measures (i.e., repair and overriding) is not sufficient to 

mitigate the motivated reasoning on the successfulness of the scorecard. In addition, the 

scorecard needs to be presented in the causal chain format that emphasises hypothesised and 

testable causal linkages (i.e., internal transparency) to successfully reduce motivated reasoning 

(Tayler, 2010). In a flexible and repairable control system, the system should be internally 

transparent to make sure employees understand the underlying logic of control (Wouters and 

Wilderom, 2008). The system should also provide employees feedback based on the underlying 

logic of controls when they attempt to fix unexpected breakdowns (Wouters and Wilderom, 

2008). On the other hand, when dealing with breakdowns is not expected and repair and 

flexibility are not provided, having access to information on control status might become 

unnecessary and even confuse employees because such information is not needed for task 

completion. 

 

According to cognitive load theory, the recognition of intrinsic and extraneous cognitive loads 

is dependent on whether the load to be processed in working memory is necessary to achieve 

a learning outcome. When a successful use of repair and flexibility to deal with unexpected 
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breakdowns is part of the employees’ responsibility, internal transparency decreases the 

extraneous cognitive load on employees because it maps the management control process and 

explains the control logic in a familiar language which enhances employees’ understanding of 

repairing and overriding responsibilities. However, when managing breakdowns are not even 

required, the additional information provided through internal transparency becomes 

extraneous load in nature because it is unnecessary to learn such information to achieve the 

required outcome. 

 

2.6.3 Global Transparency and Cognitive Load 

For this thesis, the cognitive load effect of global transparency is not a focus. First, a focus on 

global transparency indicates that one must examine the cognitive load effect on multiple 

employees. Therefore, individual differences such as working memory capacity can play an 

important role in learning in addition to the hypothesised cognitive load effects. Second, global 

transparency provides visibility of the overall organisation in which employees perform 

specific tasks that are heterogeneous and vary in task complexity. Therefore, the cognitive load 

effort might be correlated to the employees’ position in the hierarchy as task complexity 

increases with a high position. Third, an organisation consists of multiple business functions 

and units, so the design and use of management controls are different in heterogeneous 

contexts. The task complexity at the organisational level has been referred to as workload in 

general rather than cognitive load at an individual level. Holding everything else constant, I 

assume there is a similar effect of global transparency to internal transparency as employees 

are provided with information on how their tasks fit the whole organisation. However, other 

factors can significantly alter this relation, so a strong hypothesis cannot be established. 
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Although the construct of global transparency is somehow relevant on the conceptual and 

theoretical level, my research question is limited to individual employee learning, so peer 

learning (learning from others) and organisational learning are beyond the scope of the thesis. 

 

2.7 INCENTIVE CONTRACT, WORKING MEMORY CAPACITY, AND TASK 

COMPLEXITY 

In cognitive science literature, Manga et al. (2020) find that monetary incentives boost working 

memory performance through motivation and appropriate working memory allocation. Since 

incentives improve working memory function, it potentially reduces the negative effect of 

cognitive overload resulting from enabling characteristics (e.g., repair or flexibility). 

Therefore, there is a potential benefit to combining incentive contracts and enabling control 

systems, which allows employees to enjoy the benefit of learning-by-doing by overriding and 

updating controls with a boosted working memory function resulting from incentive contracts. 

 

The incentive literature generally states that incentive contracts increase decision-making 

accuracy through increased effort (for a review, see Bonner and Sprinkle, 2002). Since 

monetary incentives reward employees for making correct decisions, an incentive contract 

creates a higher effort-outcome expectancy than a flat wage contract. As a result, a great effort 

leads to a high quality of decision-making, which results in a high monetary reward. In recent 

accounting literature, a small body of studies starts to examine how firms use incentives to 

motivate managers to use algorithms as control mechanisms for decision making in the 

accounting context (Cardinaels et al. 2019; Chen et al. 2021; Hu, 2021). 

 

On the other hand, two interrelated factors moderate the positive effect of incentives on task 

performance. The two factors are employees’ skills and task complexity (Bonner, 2008; 

Buchheit et al., 2012; Newman et al., 2020). Employees’ skills represent their relevant 
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knowledge of the task. When an employee’s knowledge of a task is high, the task is relatively 

less complex than an employee who has very little knowledge about the same task. According 

to cognitive load theory, this refers to knowledge in long-term memory, reducing the amount 

of new information to be processed in working memory. Bonner and Sprinkle (2002) state that 

task complexity reduces the effect of incentives on performance because it is more cognitively 

difficult for employees to possess the relevant knowledge of a complex task than of a simple 

task. In addition, incentives might create stress when the task is complex and employees lack 

the knowledge to complete it, which negatively affects performance (Earley, 2002; Bonner, 

2008; Buchheit et al., 2012). When relevant knowledge is not available, employees must learn 

new task information and develop a new strategy in the long term, which is likely to reduce 

their performance in the short-term (Bonner, 2008). 

 

In conclusion, although the incentive literature generally suggests that monetary incentives 

improve task performance through increased effort, it also states that such positive effects can 

be weakened when a task is complex. Since enabling control systems can alter task complexity, 

there is a potential benefit to combining incentive contracts with enabling control systems so it 

can improve employee learning in a complex task. 

 

2.8 CONCLUSION 

This chapter reviews extant MCS literature (e.g., Adler and Borys, 1996; Ahrens and Chapman, 

2004; Chapman and Kihn, 2009; Chenhall, 2003; Wouters and Wilderom, 2008; Wouters and 

Roijmans, 2011) and related cognitive science and educational psychology literature (e.g., Paas 

et al., 2003; 2004; Sweller, 2011; Sweller et al., 2019) on how MCS can be designed and used 

to manage cognitive load imposed on employees and facilitate their learning. The first section 

of this chapter is the introduction. The second section outlines the enabling and coercive 

framework for this thesis to analyse how the design and use of MCS facilitate employee 
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learning. The following section describes cognitive load theory and its implication for 

instructional designs. Section 2.4 reviews the previous MCS studies that have used the related 

concepts in cognitive load theory. Section 2.5 explains the previous enabling MCS studies and 

discusses how the enabling characteristics in Adler and Borys’ (1996) framework facilitate 

employee learning. Section 2.6 discusses how the enabling characteristics facilitate cognitive 

load management to improve learning. Section 2.7 presents previous incentive studies on 

improving working memory and task performance. In the following chapter, I present the first 

empirical study of the thesis. 
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CHAPTER 3 
 

STUDY ONE 

 

3.1 INTRODUCTION 

This study experimentally investigates how the design of behavioural controls manages the 

cognitive load of a complex task and thus improves employee learning over time. Traditionally, 

the primary role of controls is to limit the behaviour and the choices of employees. For instance, 

in the banking industry, a credit scoring system based on hard information such as historical 

financial data and borrowing history limits which loans a loan manager can approve (Campbell 

et al., 2019). The second aim of controls is to enable employees to learn on the job (Ahrens and 

Chapman, 2004; Wouters and Wilderom, 2008), but these benefits are limited when learning 

requires too many cognitive resources from the employees (Campbell et al., 2019). 

 

I distinguish between a direct effect and an indirect effect of behavioural controls on learning-

by-doing. The direct effect entails employees can learn why certain controls are in place and 

which decisions are favoured by the firm. They can apply the underlying logic of the controls 

to situations that are not covered by the controls. An example of this direct effect is when loan 

managers apply the logic of a credit scoring system to approve a loan application with 

insufficient hard data for the credit scoring system by using additional soft information, such 

as the borrowers’ attitude towards borrowing (Lipshitz and Shulimovitz, 2007; Campbell et al., 

2019). The indirect effect occurs when controls free up the employees’ attention from a routine 

subtask, and they can focus on other aspects of the task, which are often non-routine. In 

McKinsey Quarterly, Chui et al. (2015) report the automation of common activities can free up 

employees’ time and let them focus on other important activities. An example of this indirect 

effect is when mortgage-loan officers rely on the credit scoring system to assess the risk of a 

loan so that they can focus on cross-selling products with the loan (Chui et al., 2015; Saha et 
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al., 2016).  Similarly, doctors can use automated controls to identify many common health 

issues so that they can focus on the most severe or uncommon cases (Chui et al., 2015). Another 

example is legal processing, where lawyers have already been using automation techniques 

such as text-mining to analyse a large number of documents while focusing on the most 

relevant ones for deeper review (Chui et al., 2015). 

 

Because controls are rarely perfect, the theory of enabling controls argues that they should be 

transparent, flexible, and open to repair (Adler and Borys, 1996; Ahrens and Chapman, 2004; 

Wouters and Wilderom, 2008).2 These enabling characteristics allow employees to understand 

and improve the controls, which enables them to apply the logic of the control (direct effect) 

and rely on it more so that they can focus on other aspects of the task (indirect effect).  

 

Specifically, internally transparent controls provide employees with visibility into the 

underlying controlling processes and provide feedback, which clarifies the rationale of control 

rules (Adler and Borys, 1996). Flexible controls allow employees to override the controls, 

which enables them to experiment and learn from new situations that are not expected by the 

controls (Adler and Borys, 1996). Repairable controls allow employees to permanently change 

the default settings of the controls by adding or removing limitations on certain actions (Adler 

and Borys, 1996). It allows employees to improve the controls so that they can focus their 

attention on aspects of the task that are not controlled.3 I hypothesise that employees only 

 
2 The enabling framework (Adler and Borys, 1996) and subsequent qualitative studies (e.g. Ahrens and Chapman, 

2004; Wouters and Wilderom, 2008) have also discussed a fourth characteristic of enabling system, which is 

global transparency. Global transparency means employees understand how their local task fit into the broader 

organisation (Adler and Borys, 1996). There is, however, no global transparency in the setting as I focus on how 

a single employee learns from the control system and in turn how the employee integrates the knowledge back to 

the system. 
3   I acknowledge the fact that the three enabling characteristics (i.e. internal transparency, flexibility, and repair) 

might not necessarily apply to the same group of employees at the same time in reality. However, with the help 

of experiment method, I have the opportunity to explore the interaction effects of enabling characteristics to 

strength the theory and contribute the literature in a manner that other research methods cannot. 
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receive help from a flexible or repairable control when the control is internally transparent. I 

argue that a flexible or repairable control imposes an additional cognitive burden because 

employees need to understand the rationale of the controls to override them. Internal 

transparency clarifies the underlying logic of flexible or repairable controls and thus reduces 

the cognitive burden. 

 

I investigate the interaction effects between internal transparency and flexibility, and internal 

transparency and repair on learning-by-doing with the experimental task from Sprinkle (2000). 

In the task, participants decide on production quantities with limited information on changing 

market demand. An important feature of the task is that some production choices are 

suboptimal for all levels of market demand. I introduce behavioural controls that partially 

remove the participants’ choice of suboptimal production quantities. Since the controls are not 

perfect, they also prohibit the participants from choosing some production quantities that are 

not suboptimal. In conditions with internal transparency, I provide participants with the 

rationale of the controls and repeat the explanation when participants choose one of the 

controlled quantities. In conditions with flexibility, I give participants the option to override 

the controls. In conditions with repair, I give participants the option to not only override the 

controls but to permanently change them so that initially controlled quantities are allowed in 

the future, and initially uncontrolled quantities are no longer allowed. 

 

Based on the pre-registered analysis, the results show initial support for the interaction between 

internal transparency and repair but do not support an interaction between internal transparency 

and flexibility.4 The exploratory follow-up analysis shows that the interaction between internal 

transparency and repair is driven by the indirect effect of controls on learning. The combination 

 
4 see the details of the pre-registration: https://github.com/stijnmasschelein/preregistration_enabling 
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of transparency and repair only improves the ability to avoid suboptimal quantities for 

participants with high working memory capacity (direct effect), and it improves the 

participants’ ability to quickly adapt the production to the unknown demand (indirect effect). 

The benefit of the controls is that they free up the participants’ attention when they cannot 

change the controls or when they have sufficient understanding to change them. They rely on 

the controls to avoid mistakes and focus on other, non-controlled aspects of the task, like 

changing production to the unknown demand.  

 

The study contributes to the understanding of the cognitive effects of control systems on 

employee learning. The accounting literature on decision-making and learning-by-doing in 

complex tasks has focused on the role of incentives (e.g., Sprinkle, 2000; Hannan et al., 2008; 

Hecht et al., 2012). On the other hand, the study shows that learning and task performance are 

not pure incentive problems, and the cognitive burden also plays a key role in learning 

(Campbell et al., 2019). Second, the study contributes to the understanding of Adler and Borys’ 

(1996) enabling control framework. To my knowledge, this is the first management accounting 

study that shows experimentally that the effect of repairing controls depends on the existence 

of internal transparency. Bridging the insights of qualitative enabling MCS research and 

cognitive load theory, I integrate the empirical findings on enabling controls with a strong 

theoretical foundation so they can be tested in a rigorous experiment. Finally, the findings 

inform management accounting practice. If companies want controls to enable learning on the 

job, they need to make sure that the enabling characteristics do not increase the cognitive 

burden of interacting with the controls and that the employees are sufficiently well prepared to 

take on the responsibility of repairing the controls. 
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3.2 THEORETICAL DEVELOPMENT AND HYPOTHESES 

3.2.1 Management Controls and Learning 

The accounting literature has built on the formalisation framework of Adler and Borys (1996) 

to study how controls can either enable employees to adapt to a changing environment or 

restrict their behaviour. This literature has found that an enabling, constructive type of control 

system rather than a coercive one is more likely to help employees to acquire knowledge, reflect 

on their experience, summarise the underlying structure of the control system and improve the 

system (Ahrens and Chapman, 2004; Wouters and Wilderom, 2008; Wouters and Roijmans, 

2011).  

 

They argue that firms must make controls transparent, flexible, and repairable for those controls 

to be enabling. Internal transparency refers to explanations of the underlying logic of the 

controls, flexibility refers to employees’ discretion to override the controls, and repair refers to 

the right of employees to fix mistakes in the control processes (Adler and Borys, 1996). 

 

Two assumptions are critical for enabling controls to be valuable. First, the firm cannot foresee 

all contingencies, and therefore the controls are incomplete or too restrictive under certain 

conditions (Adler and Borys, 1996; Ahrens and Chapman, 2004). Enabling controls allows 

employees to learn from the controls and improve on them. In an experiment, Kelly (2010) 

shows that participants can learn from the information provided by a management control even 

if it is incomplete because more detailed information processing is triggered by such an 

imperfect management control. Second, the controls are developed for aspects of the task that 

are non-routine and require more adjustments to changing circumstances (Ahrens and 

Chapman, 2004). For instance, while a restaurant chain enforces efficient food usage in its 

restaurants through standardization, they leave more autonomy to restaurant managers to 

maintain the right atmosphere in the restaurant (Ahrens and Chapman, 2004).  
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Based on these assumptions, I distinguish between two types of learning. A direct effect on 

learning refers to the ability of the employee to extrapolate the logic of the controls when the 

controls have errors or are not available. An indirect effect on learning refers to the situation 

where employees become better at the non-routine aspects of the task because the controls 

automate their behaviour in the routine aspect of the task. 

 

3.2.2 Intrinsic Cognitive Load and Management Accounting Information 

I use cognitive load theory (CLT) to explain how the design of controls improves learning-by-

doing. CLT is concerned with learning complex tasks and how an instructional design leads to 

better learning (Sweller, 2011). CLT distinguishes between knowledge that is easily accessed 

from long-term memory and new information which needs to be processed in working memory. 

According to CLT, the amount of new information an employee can process is limited because 

they have limited working memory and can only combine, contrast, and otherwise deal with a 

limited number of information elements (Paas et al., 2004). 

 

CLT distinguishes between two types of cognitive load that affect learning differently (Paas, 

2004).5 The first type of cognitive load is an intrinsic load which is determined by the number 

of information elements and their interactions (Sweller, 2011). Intrinsic load is necessary and 

unavoidable. If people do not process all the necessary information, they are not able to solve 

a task and improve performance (Paas, 2004; Sweller, 2011). The management accounting 

literature refers to task complexity to capture the concept that performance decreases with a 

high intrinsic load. For instance, providing feedback to employees does not benefit them when 

they do not have the skill to cope with a complex task (Ashton, 1990). In general, decision-

making accuracy (e.g., Otley and Dias, 1982; Iselin, 1988), audit judgement quality (Bonner, 

 
5 In cognitive load theory, there is a third type of load namely Germane Load. It is irrelative in this study as it 

focuses on the motivation of people rather than the cognition of them.  
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1994), and the positive effects of goal setting on performance (Hirst and Yetton, 1999) decrease 

in more complex tasks. 

 

3.2.3 Extraneous Cognitive Load and Management Control System 

Different from the intrinsic load, the second type of cognitive load is the extraneous load which 

is determined by the amount of cognitive load that does not contribute to the processes of 

knowledge acquisition (Paas et al., 2003; 2004). The extraneous load of a control system is 

under the control of senior managers and needs to be reduced as much as possible, so 

employees’ working memory can be devoted to processing intrinsic load. The accounting 

literature has documented this phenomenon for the presentation of performance measures. For 

instance, integrating strategic risk information in a balanced scorecard format reduces the 

extraneous cognitive load imposed on employees. As a result, the employees are more likely 

to find strategic risks from performance feedback and are more likely to evaluate the success 

of a company’s strategy accurately (Cheng et al., 2018). Similarly, visual indicators of whether 

measures are above or below targets simplify the interpretation of the measures and help 

employees focus on all four perspectives of the balanced scorecard (Cardinaels and van Veen-

Dirks, 2010).  

 

According to CLT, another way to reduce cognitive load is to explain the underlying features 

of a task with a worked example that explicitly shows employees how the information elements 

are linked (Renkl et al. 1998; Sweller, 2011). An example helps to abstract the underlying 

structures from the task and enables employees to use this knowledge to solve new tasks. For 

instance, immediate and step-by-step explanatory feedback improves accounting students’ 

learning in a ratio-analysis task, but outcome feedback without up-front instruction does not 

(Bonner and Walker, 1994). The feedback that explains the underlying structure of one 
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accounting task leads to better learning and better performance in another task with the same 

underlying structure (Earley, 2001; Moreno et al., 2010). 

 

In summary, accounting researchers have adopted some aspects of CLT and aimed to present 

accounting information in a manner that is most likely to result in the successful processing of 

complex information. In the following sections, I use CLT to explain how internal 

transparency, flexibility, and repair can stimulate or hamper learning-by-doing.  

 

3.2.4 Coercive Control versus Enabling Control 

Controls that limit the employees’ behaviour can improve learning because the limitations 

simplify a complex task, and the behavioural restrictions help inexperienced employees to 

avoid mistakes (Adler and Borys, 1996). As a result, coercive controls decrease the intrinsic 

cognitive load of a complex task, which helps especially inexperienced employees. For 

instance, a loan manager who cannot overrule the bank’s credit scoring system does not have 

to worry about the risk management of a loan but can focus on the commercial aspect of selling 

additional products to the borrower (i.e., indirect effect). 

 

However, controls cannot always provide correct decisions due to changes in the operating 

environment (Chenhall, 2003), senior managers’ lack of local knowledge (Wouters and 

Wilderom, 2008), or built-in bias and algorithm limitations (Ashton, 1990). In a changing 

environment, employees need to adapt to the environment and circumstances unforeseen by 

the control system. Such an incomplete control system is argued to benefit from a more flexible 

design with the option for employees to repair the controls when necessary. For instance, a loan 

manager who can apply the logic of the credit scoring system to unforeseen circumstances 

(direct effect) can deny risky borrowers who slip through the credit scoring system or approve 

safe borrowers who have been denied by the credit scoring system. Once the loan manager is 
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sufficiently experienced in supplementing the credit scoring system, they can develop their 

sales skills and provide additional products and services to the borrower (indirect effect). 

 

3.2.5 Flexibility and Repair  

Flexibility allows employees to explore and test control alternatives, and the option to repair a 

control system allows employees to find problems and rectify errors in the current settings 

(Wouters and Wilderom, 2008). While the flexibility to override certain aspects of a control 

system is common (Ahrens and Chapman, 2004), employees can rarely wholesale repair a 

mature control system. Repair is more likely when a control system is still being developed 

(Wouters and Wilderom, 2008), when control is constantly being adjusted in consultation with 

employees (Adler and Borys, 1996), or when managers can develop their performance 

measurement dashboards and reports to reflect local conditions (Ahrens and Chapman, 2004; 

Tayler, 2010). For this study, flexibility is the right to override control decisions and repair, in 

addition to overriding control decisions, also have the right to change the design of the control. 

In other words, repair subsumes flexibility in the study. 

 

The employees’ customisations are specific to the local unit in which the employee works and 

makes temporary or permanent changes to the controls (Ahrens and Chapman, 2004). When 

employees learn about the logic of the control system (direct effect), they can incorporate the 

logic with repair and rely on it for future decisions. Consequently, the controls automate some 

routine decisions so that employees do not have to process all information and have the 

cognitive resource to focus on additional aspects of the non-routine aspects of the task (indirect 

effect). 

 

Even though the literature believes that flexibility and repair stimulate learning, the factors that 

support or hamper on-the-job learning are not well-understood. Some studies find that only 
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flexibility or repair is not sufficient to achieve learning. For example, Jordan and Messner 

(2012) suggest that if employees poorly understand the task or the functions of the control 

system, flexible use of a control system results in additional errors. Next, I argue that internal 

transparency is a pre-condition for flexibility and repair to be successful because it decreases 

the cognitive load of thinking about the control system. 

 

3.2.6 Internal Transparency 

Internal transparency refers to whether employees have access to information about the design 

of the controls and the underlying logic. Employees are unlikely to learn new knowledge 

through the system if they cannot understand the rationale of the system (i.e., direct effect) 

(Adler and Borys, 1996). Prior literature shows that providing information in a causal chain or 

use of causal language (e.g., expressed through “because” or “therefore”) in performance 

feedback enhances the employees’ understanding of the underlying structure of the task 

(O’Donnell and Perkins, 2011; Cheng and Humphreys, 2012; Loftus and Tanlu, 2018). This is 

because it allows employees to build up knowledge of how different information elements are 

connected. In the control setting, once employees understand the underlying logic of the control 

system, they can successfully use flexibility and repair to improve performance without 

devoting too many cognitive resources to the system. 

 

I argue that an internal transparent control system reduces the cognitive load from thinking 

about the controls, which intervenes with cognitive processes involved in the direct and indirect 

effect on learning. Instead, explanatory feedback in an internally transparent system helps 

develop knowledge of the control system in long-term memory. Internal transparency redirects 

employees’ cognitive resources to process the information elements in the complex task (i.e. 

the intrinsic cognitive load) so they have developed the knowledge of how to implement the 

flexibility or repair. Once employees understand the logic of the control system (direct effect), 
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they can devote their cognitive resources to the non-routine aspects of the task, such as 

overriding and repairing the control system (indirect effect). According to the cognitive load 

theory, the repair is less cognitively demanding than flexibility. This is because employees with 

a repairable control can change the design of the behavioural controls while those with a 

flexible control have to adjust the control decisions every time they disagree with the controls. 

Therefore, internal transparency effectively decreases more cognitive load imposed by repair 

more than flexibility. As a result, I test the following two hypotheses. 

 

H1: Compared to inflexible controls, flexible controls improve employee learning more with 

internal transparency than in the absence of internal transparency.  

 

Figure 3.1 Study 1 Hypothesis 1 
__________________________________________________________________________________________ 
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H2: Compared to controls without repair, repairable controls improve employee learning more 

with internal transparency than in the absence of internal transparency. 

 

Figure 3.2 Study 1 Hypothesis 2 
__________________________________________________________________________________________ 

 

 

3.3 RESEARCH METHOD 

3.3.1 Task Description 

The experimental task is adapted from Sprinkle (2000), where participants decide on the 

quantity of production for one product, and market demand is unknown. If they overproduce 

compared to the unknown market demand for the product, they earn zero profit. If they produce 

less than or equal to the demand, they earn a profit which increases with higher production. 

Market demand stays the same for five consecutive periods (i.e., one trial). After each trial of 

five periods, the market demand changes randomly. Participants have 180 seconds to perform 

one trial. The participants perform the task for 12 trials for a total of 60 periods. 
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Although participants are not told about the demand, they are informed about and always have 

access to the profit for all combinations of market demand and production quantity during the 

task (see Table 3.1). Participants can potentially learn about the unknown market demand in a 

multiperiod setting because they can update their beliefs and make a better-informed decision 

based on their earned profit (Sprinkle, 2000). For example, when participants decide that the 

production quantity is 8 and gain no profit, they learn that the market demand is less than 8. In 

addition, participants can improve and form a better strategy to maximise their profit as they 

go through the task. 

 

Table 3.1 Experiment Task: Market Demand and Production Quantity 
Market Production Quantity 

Demand 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2 5 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3 5 5 10 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 

4 5 5 10 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

5 5 5 10 20 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

6 5 5 10 20 20 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7 5 5 10 20 20 30 30 0 0 0 0 0 0 0 0 0 0 0 0 0 

8 5 5 10 20 20 30 30 30 0 0 0 0 0 0 0 0 0 0 0 0 

9 5 5 10 20 20 30 30 30 45 0 0 0 0 0 0 0 0 0 0 0 

10 5 5 10 20 20 30 30 30 45 45 0 0 0 0 0 0 0 0 0 0 

11 5 5 10 20 20 30 30 30 45 45 60 0 0 0 0 0 0 0 0 0 

12 5 5 10 20 20 30 30 30 45 45 60 60 0 0 0 0 0 0 0 0 

13 5 5 10 20 20 30 30 30 45 45 60 60 60 0 0 0 0 0 0 0 

14 5 5 10 20 20 30 30 30 45 45 60 60 60 80 0 0 0 0 0 0 

15 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 0 0 0 0 0 

16 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 0 0 0 0 

17 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 0 0 0 

18 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 95 0 0 

19 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 95 100 0 

20 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 95 100 100 

Notes: Profit points are a function of unobserved market demand and production quantity. When the behavioural 

controls are active, columns 2, 3, 5, 6, 8, 9, 12, 13, 16, and 18 are greyed out. The behavioual controls restrict 

participants’ choices on the greyed-out production quantities. 

 

There are three features of the task that participants can learn. First, participants must learn 

when to increase or decrease output based on the profit in earlier periods. When profit in a 

period is zero, participants need to decrease production in the next period. When they receive 

a positive profit, they can increase the production quantity. Second, participants should learn 
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that there are eleven of the production quantities are dominated (2, 5, 7, 8, 10, 12, 13, 15, 17, 

18, 20) are never optimal (Sprinkle, 2000, Hannan et al., 2008). For example, production 

quantities 12 and 13 produce the same profit as 11 when demand is less than or equal to 11 

(i.e., 60 profit points). However, when demand is more than 11, quantities 12 and 13 do not 

produce any profit, while option 11 has the same profit (i.e., 60 profit points). Since the market 

demand is unknown, quantities 12 and 13 are riskier than choice 11. The final important feature 

of the task is that participants should learn that their quantities at the start of a trial of five 

periods with fixed demand reveal information about the unknown market demand. That is, 

when participants decide on a production quantity in the first period of a trial, they should not 

only maximise their immediate expected earnings but also the value of the information for the 

next four periods. Sprinkle (2000) shows that the optimal strategy starts with a production 

quantity of 14 because the risk of no profit (market demand < 14) is offset by the probability 

of knowing early on that demand is high (market demand > 13). When the participants know 

that market demand is high in the first period of five, they can profit from this knowledge for 

the next four periods. 

 

3.3.2 Control System and Manipulation 

In the second stage of the experiment, after 6 trials, I introduce controls that help participants 

avoid some of the dominated production quantities (see Table 3.1). When participants choose 

one of the ten quantities, the controls will force them to choose another production quantity. 

Given that controls cannot always be correct, there are five of the dominated production 

quantities which are not detected by the control system, and four of the ten controlled quantities 

are not dominated choices.6 The ratio of six correct controls to four incorrect controls stands 

 
6The six dominated production quantities controlled in this task are 2, 5, 8, 12, 13, and 18. The four production 

quantities which are controlled but not dominated are 3, 6, 9, and 16. 



 

56 

 

for the fact that controls support decision-making but are not perfect.7 The quantities that are 

controlled are greyed out in Table 3.1 as a visual reminder of the control system. 

 

I use a 2 x 3 design to manipulate (1) Internal Transparency or No Internal Transparency and 

(2) Control, Flexibility, or Repair. Internal Transparency is manipulated by the upfront 

instruction and the task property feedback of the controls. With internal transparency, the 

controls explain why a production quantity cannot be chosen in the upfront instruction and the 

task property feedback afterward, while without internal transparency, the control system only 

tells participants they cannot choose the production quantity. For example, in the Internal 

Transparency conditions, when participants choose production quantity 13, a message shows 

saying, “this production choice is not allowed because there might be other choices with the 

same profit points but a lower risk to overproduce.” In the No Internal Transparency conditions, 

a message is given to participants that only says, “this production choice is not allowed,” but 

no further explanation is given. Based on the feedback, participants have an opportunity to 

amend the decision to quantity 11. 

 

Without flexibility and repair, participants must follow the control system and choose another 

production quantity in the Control conditions. From the cognitive load perspective, the benefit 

of the coercive design in the Control conditions is that the participants can free up their 

cognitive capacity and focus on other aspects of the task, such as correct updating and starting 

with a high production quantity in a trial. In Flexibility conditions, participants have the option 

 
7 In pervious decision aid studies of accounting and auditing literature, researchers normally set the accuracy rate 

of error detection to be more than 50%. Due to human cognitive limitation, decision aids are more effective and 

accurate than employees in integrating large volumes of information to arrive at judgments and decision making. 

For example, Boatsman et al. (1997) report their decision aid which correctly classified 81% of fraud in financial 

statements. Lowe et al. (2002) choose a 90% accuracy rate for the high-reliability condition in a similar audit 

fraud setting. I choose a lower accuracy rate so that participants have more opportunities to override or improve 

the current decision aid after they learn its underlying logic. 
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to override the controls and keep their original production quantity even though it is not allowed 

by the controls. When the participant chooses the same quantity in the next periods, the controls 

will again show the same message to remind the participant of their suboptimal choice. In 

Repair conditions, a repair option can be used by participants when they decide the controlled 

quantity is not dominated. Participants are not only given the option to override the control 

system, but they can also rectify the current setting of the system. This means that the control 

mechanism on a particular output quantity is permanently “turned off.” Thus, there will no 

longer be a prompt when the participant chooses the same quantity in the future periods. In 

addition, participants in Repair conditions are allowed to “turn on” the control if they identify 

a production quantity that is not controlled but is dominated. 

 

3.3.3 Task Procedure 

Before the participants begin, they are instructed that they participate in a production choice 

task. The website shows a short instruction and informs participants to make production 

quantity decisions to maximise their profit. When the experiment starts, participants in all six 

conditions will have the same treatment with no controls (and thus no internal transparency 

and no flexibility nor repair) from trial 1 to trial 6. The manipulations of internal transparency, 

flexibility, and repair are introduced in trials 7 to 12. This partial within-subject design helps 

to control individual differences in cognitive capacity and other associated individual factors 

such as differences in an individual’s learning speed. After they complete the experiment task, 

a post-experiment survey is administered. A post-experiment survey is based on the 

instruments in Chapman and Kihn (2009) to verify the participant’s understanding of the 

manipulations. 

 

Finally, participants need to complete the backward digit span task, which measures the 

participant’s working memory capacity (Unsworth and Engle, 2007). The backward digit span 
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task is used to capture individual differences in cognitive capacity, which is likely to affect the 

learning speed and task performance of participants. Participants see 18 series of numbers 

between 3 digits to 8 digits, each of which is shown for a second (intervals of one-third of a 

second) (Unsworth and Engle, 2007). Each participant must recall the series in a reversed order 

after each series (Unsworth and Engle, 2007). One point is rewarded for every correctly 

recalled digit as the Working Memory Capacity score (Unsworth and Engle, 2007). The largest 

possible score is 99. 

 

The participants earned 7 British Pound Sterling (GBP) regardless of the total profit they 

earned. This flat-wage design reflects that my study examines the pure cognitive effect on 

performance rather than incentive-based learning and performance in other studies (e.g., 

Sprinkle, 2000; Hannan et al., 2008; Hecht et al., 2012). The experiment is designed to take no 

more than 60 minutes. 
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Figure 3.3 Overview of experimental procedures, Study 1 
____________________________________________________________________________________________ 
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3.3.4 Dependent Variables 

First, dominated quantities are measured based on how many mistakes a participant makes 

against the underlying logic of the task. As discussed above, eleven production quantities in 

Table 3.1 should never be chosen because they give participants a higher risk to earn no profit. 

The imperfect control system is in place to limit the dominated quantities. If the control system 

only benefits (or harms) the task under control, dominated quantities are the only dependent 

variable that is affected by the manipulations. Second, I measure the number of correct updates. 

As said above, participants should realise that they can increase the production quantity in the 

following period of a trial when they receive a positive profit, and they should decrease the 

choice when they receive no profit. I calculate the number of quantities where the participant 

correctly considers the feedback from all earlier periods within a trial. Third, performance is 

the sum of the profit points and the points from the remaining time where the time points are 

calculated as one point per every four seconds left at the end of each trial.  

 

In terms of the direct and indirect effects of learning, the direct effect of learning is to avoid 

dominated choices, which is measured by the change in the number of dominated choices 

changed from stages 1 to 2. This is a direct effect of learning because this is the underlying 

function and objective of my behavioural control. The indirect effect of learning is measured 

by the average change in the number of correct updates from stages 1 to 2, which is a non-

controlled dimension in the task. 

 

For each measure, I calculate the total over the 12 trials and the change between the second 

stage (trials 7-12) with the control system and the first stage (trials 1-6) without the control 

system. This change captures the effect of the management control system on participants’ 

learning. Measuring the change between the second and the first stages can reduce the noise of 

individual differences in initial performance among participants. I also measure participants’ 
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working memory capacity using a backward digit span task. Individuals have different innate 

working memory capacities. According to cognitive load theory, people with higher working 

memory capacity are more likely to successfully process heavy cognitive load and not be 

overwhelmed by it. Therefore, measuring and controlling participants’ working memory 

capacity can further reduce the noise due to individual differences in learning and strengthen 

the potential effect of the enabling or coercive control systems. 

 

To directly compare the performance before and after introducing the control system, I design 

the market demands to be the same in the first and second stages (the order of market demands 

is randomised in each trial).8 As a result, the potential total profit is the same in the first and 

second stages. As an alternative measure, I scale participants’ performance in a trial by the 

optimal performance based on the optimal strategy. Since the order of market demands is 

randomised for an individual participant on the trial level, it potentially adds noise because 

high market demands yield much higher profit points when participants follow the optimal 

strategy than low market demands. In other words, the trials with higher market demands have 

a larger impact on the total profit points than the trials with lower market demands if I use 

unscaled performance. By scaling the performance following the optimal strategy, I can control 

the gap of optimal performance between high and low market demands in a trial while keeping 

the experimental design rigorous (i.e., randomising market demand on a trial level). 

 

 
8 The demands used are 4, 6, 9, 11, 14, and 16. There are three main reasons to use these specific choices as the 

unobserved market demands. First, these values for the production quantity form a part of the optimal strategy, so 

they should be used to facilitate learning profit maximisation. Second, this design allows me to directly compare 

the performance of trials with the same demands in the first phase and in the second phase of the task. Third, since 

these demands are not dominated by other choices, they would make a difference when the control system is not 

perfect. For instance, since the demand 14 is a controlled choice, the participant cannot just choose 15 because 

that will give them 0 profit points and they will have to settle with 11 to earn a profit. 



 

62 

 

3.3.5 Participants 

Participants are recruited from the online platform, Prolific, which offers researchers 

participant recruitment services and has been used for other experimental accounting studies 

(see, for example, Murphy et al., 2020; Hoang and Phang, 2021). The advantage of the online 

platform is that participants are recruited from a more representative and larger sample of 

potential participants than in a typical lab experiment. One of the disadvantages of online 

experiments is the greater variation in participants’ performance in the experiment (Woods et 

al., 2015). 

 

The participant recruitment process is as follows. I register the experiment on Prolific and 

Prolific lists the experiment on its website in which potential participants can choose to 

participate. Since the focus of the current study is employee learning, I purposely choose to 

have no particular selection criteria in Prolific's pre-screening filters for participant recruitment. 

As a result, I can potentially recruit a diversified group of participants with various abilities to 

learn. I then randomly assign the participants to each condition in the experiment. This 

selection choice is not a weakness of the study, but it is to enhance the external validity of the 

experiment without compromising the internal validity. Nevertheless, prior studies with the 

same task in a lab experiment have shown a considerable variation in the performance of 

undergraduate student participants (see, for example, Hannan et al., 2008). 

 

In addition, I take three measures to overcome the problem of the potentially large variation in 

the sample. First, I run a partial within-subject design where I only introduce the manipulations 

in the second stage of the experiment. This allows me to control for individual differences in 

cognitive capacity and learning speed by comparing the second stage to the first stage.  
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Second, I ran extensive simulations based on the effect sizes in Hannan et al. (2008) to validate 

my approach. I tested whether the partial within-subject design can detect a true effect better 

than the full between-subject design in Hannan et al. (2008) and Sprinkle (2000). I find that 

with moderate to high variability, my approach outperforms the full between-subject design 

(Bellemare et al., 2014). The partial within-subject design can detect a true effect even if it is 

smaller than the Hannan et al. (2008) feedback effect 80% of the time with 35 participants per 

condition for the moderate to the high variability and with 50 participants per condition with 

extremely high variability. 

 

Third, I use an online recruiting platform which allows me to collect new data quickly and 

flexibly. I employ a sequential analysis to collect the data in distinct stages (Lakens, 2014). 

The principled sequential design allows me to consider the risk of high variability while 

keeping the number of participants low if the variability is lower than expected. I analyse the 

data after 15 participants per condition and then for every 5 additional participants per 

condition who have performed the experiment, where I adjust the Type I error rate for the early 

look at the data. This allows me to stop the data collection early when the data supplies either 

sufficient evidence for either the null hypothesis or the alternative hypothesis. A sequential 

design predetermines at which level of significance data collection can be stopped. The idea is 

that for early stopping, the p-value needs to be lower so that the total Type I error rate stays at 

1% for a p-value of 1% when all data is collected. The full pre-registration and simulations for 

the data collection can be found on GitHub.9 

 

 
9 https://github.com/stijnmasschelein/preregistration_enabling 
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3.3.6 Data Analysis 

I use a regression model (i.e. the main regression) to test for the interaction effects in 

Hypothesis 1 and Hypothesis 2 by controlling for the main effects of internal transparency, 

flexibility, and repair. The extent to which flexibility and repair increase cognitive load and 

results in cognitive overload (hinder employee learning) depends on the nature of the respective 

enabling characteristics of the controls. In particular, participants with a repairable control can 

change the design of the behavioural controls while those with a flexible control have to adjust 

the control decisions every time they disagree with the controls. In addition, repair subsumes 

flexibility in my experimental design. Participants in the repair conditions have the right to 

override control decisions (flexibility) as well as the right to change control design (repair). 

Therefore, the contrast codes for the main effects are internal transparency (1 for transparency, 

-1 for no transparency), flexibility (-1 for the control condition, and 0.5 for flexibility and 

repair), and repair (0 for the control condition, 1 for repair, and -1 for flexibility). 10 The 

interaction effects of internal x flexibility (0 for repair, 1 for transparency/flexibility and no 

transparency/control, -1 for transparency/control and no transparency/flexibility) and internal 

x repair (0 for flexibility, 1 for transparency/repair and no transparency/control, -1 for 

transparency/control and no transparency/repair) use to test for Hypothesis 1 and Hypothesis 

2, respectively.11 I have used one-tail p-values only for main hypothesis testing. Since I did 

pre-registration and power analysis based on cognitive load theory and previous studies, the 

 
10 Participants in repair conditions also have the right to override (flexibility) so the contrast code of flexibility 

main effect is -1 for the control condition, 0.5 for flexibility and 0.5 for repair. Repair contrast code is used to 

further compare the right to change the design of the control (only available in repair conditions) and the right to 

override control decisions (available in flexibility and repair conditions). In addition, based on the early data in 

flexibility condition, I find participants in the two flexibility conditions significantly reduce performance after 

introducing the controls. Therefore, I stopped collect data in these two conditions and coded repair as 0 for the 

control condition (either right is not available), as 1 for repair, and as -1 for flexibility (opposite effect). 
11 Because of the nested design (the fact that repair conditions also contain the right to override controls i.e., 

flexibility), the ANOVA approach is not suitable to analyse data in this study. Therefore, I present the result in a 

regression format and using either format will not change the result itself.  
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main hypotheses are directional tests. For the additional data analysis, I have used the two-tail 

p-values.12 

 

3.3.7 Data Collection 

I collected the data while analysing the data following the pre-registration document. After 

collecting data from 150 participants, I decided to stop collecting data in the two Flexibility 

conditions because the probability that Hypothesis 1 is supported became negligible. More 

specifically, the regression from the previous section is used to test whether the coefficient for 

Hypothesis 2 is larger than 20 (p < 0.05, one-tailed). A coefficient of 20 reflects a cumulative 

improvement over 6 trials from stage 1 to stage 2 of 20 profit points which is a small effect of 

the combination of flexibility and internal transparency. The effect of Hypothesis 2 is not 

significantly larger than 0 in the pre-registered test (p > 0.01, one-tailed), nor can I reject the 

hypothesis that the effect is larger than 20 in any of the intermediate tests (p > 0.05, one-

tailed).13 During the data collection process, 11 participants failed to complete the online 

experiment, and they were not included in the sample. I recruited the same number of 

participants subsequently, which resulted in 50 participants in each of the remaining conditions 

(transparency/repair condition, no transparency/repair condition, transparency/no repair 

condition, and no transparency/no repair condition). Due to a technical issue, the no 

transparency/repair condition only has 49 participants. The total number of participants in the 

final sample is 253. 

 

 
12 For the interaction effects, I compare the control conditions with the flexibility conditions and the control 

conditions with the repair conditions. Therefore, I set the Internal transparency/flexibility, no transparency/no 

flexibility as 1 and internal transparency/no flexibility, no transparency/ flexibility as -1. Similarly, I set the 

Internal transparency/repair, no transparency/no repair as 1 and internal transparency/no repair, no transparency/ 

repair as -1. 
13 The p-values for these tests are the Type I error from all the intermediate tests combined and not the p-value 

from each test separately. 
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3.4 RESULTS 

3.4.1 Manipulation Checks 

Participants were required to score the characteristics of the enabling controls in the experiment 

(i.e., flexibility, repair, and internal transparency). To measure the extent to which participants 

perceived the controls as transparent, flexible, and repairable, I adopt the instrument of 

Chapman and Kihn (2009). I use the responses as a manipulation check to verify if their 

understanding of the enabling characteristics is expected. Participants were required to score 

different statements about the controls using a 7-point Likert scale ranging from strongly 

disagree to strongly agree. For flexibility, I asked their agreement with the statement “I can 

only follow the decisions provided by the decision aid” as well as “The decision aid focuses 

on ensuring strict adherence to original decisions provided by the aid.” The manipulation check 

for flexibility reverses the answers to those questions and takes the average. For repair, the 

statement is, “It is easy for me to turn on or off the decision aid on choosing output quantity 

(or have them turned on or off for me).” For internal transparency, I adopt all four items in the 

original Chapman and Kihn (2009) survey instrument and use the average. One example 

question is, “The prompt message increases my understanding of what drives the profit points 

in the task.” The details of manipulation check questions are in the Appendix of this chapter. I 

use the same regression model for the hypotheses to test the three main effects and the two 

interaction effects on the three manipulation check measures. 

 

As shown in Table 3.2, the results confirm the manipulations of flexibility and repair. The main 

effects of flexibility and repair are significant on the flexibility and repair manipulation checks, 

respectively. The coefficient for the main effect of flexibility is 0.57 (p < 0.001, two-tailed) on 

the flexibility check and 0.43 (p = 0.006, two-tailed) on the repair manipulation check while 

the coefficient for the main effect of repair is 0.47 (p = 0.006, two-tailed) on the repair 

manipulation check. The results of the internal transparency manipulation check 0.07 (p = 



 

67 

 

0.504, two-tailed) do not confirm a successful manipulation of internal transparency. I attribute 

this unsuccessful manipulation check to a lack of face validity in the manipulation check 

statements from Chapman and Kihn (2009). The manipulation check questions, as shown in 

Appendix (see Section 3.6), ask the participants to report whether the messages in the controls 

improve their understanding of the task and not whether the messages improve their 

understanding of the logic of the controls. The complex task consists of multiple aspects, such 

as avoiding dominated choices and following correct updates. The controls are only related to 

the dominated choices and not to the total performance on the task (i.e., points gained). 

Therefore, the manipulation check questions for internal transparency are too broad to measure 

the participants’ perception of the logic of the controls, which only relates to avoiding 

dominated choices. 

Table 3.2 Manipulation Checks   
Flexibility 

Manipulation check 

Repair 

Manipulation Check 

Internal Transparency 

Manipulation Check  
(1) (2) (3) 

Internal Transparency 0.04 

(0.11) 

 

-0.06 0.07 

  (0.12) (0.10) 

Flexibility 0.57*** 

(0.14) 

 

0.43*** -0.24* 

  (0.16) (0.13) 

Repair 0.15 0.47*** -0.06 

  (0.14) 

  

(0.17) (0.14) 

Internal Transparency 

x Flexibility 

0.08 

(0.17) 

 

-0.08 

(0.20) 

0.14 

(0.16) 

  
Internal Transparency 

x Repair 

-0.07 

(0.13) 

 

0.20 

(0.17) 

0.27* 

(0.14) 

  
Constant 4.44*** 4.11*** 4.43***  

(0.11)  (0.12) (0.10) 

Observations 253 253 253 

R2 0.08 0.08 0.06 
*, **, *** p<0.1; p<0.05; p<0.01 

Notes: Table 3.2 reports the coefficient and the (standard error) respectively of the main regression on 

manipulation checks. In the main regression model, repair subsumes flexibility so flexibility is coded (-1 for the 

control condition, and 0.5 for flexibility and repair), and repair is coded (0 for the control condition, 1 for repair, 

and -1 for flexibility). The interaction effects of internal x flexibility (0 for repair, 1 for transparency/flexibility 

and no transparency/control, -1 for transparency/control and no transparency/flexibility) and internal x repair (0 

for flexibility, 1 for transparency/repair and no transparency/control, -1 for transparency/control and no 
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transparency/repair). All reported p-values are two-tailed. All manipulation check questions are distributed at the 

end of the experiment.  

 

 

To test this conjecture, I regress the participants’ change in dominated choices and change in 

correct updates on the internal transparency check. The results suggest that only the change in 

correct updates is statistically significant (0.06, p = 0.009, two-tailed) while the change in 

dominated choices is not (-0.01, p = 0.612, two-tailed) (these results are untabulated). These 

results confirm the lack of face validity of the internal transparency measure from Chapman 

and Kihn (2009). It is worth noticing that the interaction coefficient of internal transparency 

and repair is marginally significant (0.27, p = 0.053, two-tailed, in Table 3.2), indicating the 

hypothesised interaction effect between internal transparency and repair is valid. This result 

suggests that the unsuccessful internal transparency manipulation check does not pose a 

concern in interpreting the hypothesis tests. 

 

3.4.2 Descriptive Statistics 

Table 3.3 presents the descriptive statistics of the experiment for the three dependent variables, 

performance, dominated quantities, and correct updates. I report three different statistics, 

namely (1) the total, (2) the change between stages 1 and 2, and (3) the total for stage 2.  As 

shown in Table 3.3, the participants’ performance improved after the introduction of the 

controls. In all conditions, the average performance increases from stage 1 to stage 2, and the 

average dominated quantities decrease. In addition, the largest decrease in the dominated 

quantities is seen in the repair condition with internal transparency (M = -2.6), which suggests 

that the addition of repair and internal transparency can improve the behaviour that is controlled 

by the system. 
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However, it is unexpected that the changes in performance and the number of correct updates 

are highest in the control condition without internal transparency. The participants in flexibility 

and internal transparency do not improve how they update quantities based on the profit 

feedback (M = -0.6). If anything, the participants perform worse when the control system is 

transparent and flexible compared to when it is either internally transparent or flexible. 

 

 

Table 3.3 Descriptive Statistics of main dependent variables (Change in Performance, 

Dominated Quantities, Correct Updates)  
 No Internal Transparency Internal Transparency 

 Control Flexibility Repair Control Flexibility Repair 

N 50 25 49 50 29 50 

Change Performance 129 137 74 91 67 82 

 (188) (232) (189) (209) (176) (193) 

       
Performance Stage 1 839 742 801 764 771 859 
 (201) (209) (236) (224) (241) (208) 
       
Performance Stage 2 968 879 875 855 838 941 

 (246) (247) (257) (273) (279) (225) 

       

Change Dominated -1.8 -2.4 -2.3 -2.2 -1.7 -2.6 

 (5.4) (4.4) (6.4) (6.2) (5.3) (6) 

       
Dominated Stage 1 16.1 16 16.1 15.8 15.4 14.6 
 (5.2) (4.9) (5.7) (5.9) (6.6) (5.6) 
       
Dominated Stage 2 14.3 13.6 13.9 13.7 13.8 12 

 (2.9) (3.4) (6.5) (4.7) (5.3) (5.9) 

       

Change Correct Updates 1 1.2 0.3 0.5 -0.6 0.7 

 (3.9) (3.3) (3.3) (4.5) (4.4) (3.8) 

       
Correct Updates Stage 1 25.4 24.7 24.5 24.6 25.4 26 
 (5) (4.6) (5.8) (4.6) (4.9) (4.4) 
       
Correct Updates Stage 2 26.4 26 24.8 25.1 24.8 26.7 

 (5.3) (4.4) (5.7) (5.5) (6.6) (5.4) 
Note: This descriptive table presents the number of observations, the means, and the (stand deviations) of total 

performance (profit points), the total number of dominated choices made, and the total number of correct updates 

made in stage 1 (trial 1 to 6) and stage 2 (trial 7 to 12). 

The changes in profit points dominated choices and correct updates are stage 2 minus stage 1. The market demands 

are the same in stages 1 and 2, so the potential profit points, dominated choices and correct updates participants 

could get in stages 1 and 2 are the same, which allows for a direct comparison. 
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The highest total performance in stage 2 is in the control condition without internal 

transparency (M = 976) and in the repair condition with internal transparency (M = 941). 

However, the change from stage 1 to stage 2 in the repair condition with internal transparency 

is less pronounced (M = 82). The change in the correct updates is consistent with an interaction 

effect of repair and internal transparency. The highest change is in the control or flexibility 

conditions without internal transparency (M = 1 and 1.2), and then the change in the repair 

condition with internal transparency (M = 0.7). In summary, the descriptive statistics are 

largely consistent with Hypothesis 2. 

 

3.4.3 Hypothesis Tests  

The three pre-registered tests are reported in Table 3.4 in columns (1), (3), and (5). I investigate 

Hypothesis 1 and 2 as the interaction effects of internal transparency x flexibility and internal 

transparency x repair on the change in performance, dominated quantities, correct updates, 

controlling for the main effects. In addition, I report regressions with stage 2_performance, 

stage 2_dominated quantities, and stage 2_correct updates as dependent variables, controlling 

for stage 1 in columns (2), (4), and (6) in Table 3.4. I test whether the coefficients on the 

interaction effects are positive for performance and correct updates and negative for the 

dominated quantities. I report one-tailed tests for the two main directional hypotheses on 

change of performance, change of dominated quantities, and change of correct updates, and 

two-tailed tests for the alternative measures of participants’ learning (i.e. performance in stage 

2, dominated quantities in stage 2, and correct updates in stage 2). 

 

Hypothesis H1 states that compared to inflexible controls, flexible controls improve employee 

learning more with internal transparency than in the absence of internal transparency. H1 is not 

supported. In Figure 3.4, flexibility does not increase learning (i.e. the change of task 
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performance) with internal transparency. As shown in Table 3.4, the results show that the 

coefficient for internal transparency x flexibility is -18.07 (p = 0.802, one-tailed) on the change 

of performance, 0.37 on the change of dominated quantities (p = 0.76, one-tailed), and -0.60 

on the change of correct updates (p = 0.934, one-tailed) are not statistically significant. The 

signs of the coefficients are opposite of the hypothesised sign.  

 

 

Figure 3.4 Result of Hypothesis 1 
__________________________________________________________________________________________ 
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Hypothesis H2 posits that compared to controls without repair, controls with repair improve 

employee learning more with internal transparency than in the absence of internal transparency.  

 

Figure 3.5 Result of Hypothesis 2 
__________________________________________________________________________________________ 

 

 

Thus, the support for H2 is mixed. In Figure 3.5, repair increases learning (i.e. the change of 

task performance) with internal transparency. As shown in Table 3.4, the coefficient for 

internal transparency x repair is 24.31 (p = 0.079, one-tailed) on the change of performance, -

0.14 (p = 0.398, one-tailed) on the change of dominated quantities, and 0.61 (p = 0.032, one-

tailed) on the change of correct updates. These results suggest that the change in dominated 

quantities is not supported, while the change in performance and the change in correct updates 

are marginally supported. 
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The alternative specifications provide the same level of confidence with a coefficient for 

internal transparency x repair of 29.81 (p = 0.081, two-tailed) on second stage total 

performance, -0.40 (p = 0.359, two-tailed) on second stage total dominated quantities, and 0.69 

(p = 0.036, two-tailed) for the second stage total correct updates.  

 

These regressions provide some initial evidence for the notion that combining repair with 

internal transparency for controls helps participants. The benefits do not stem directly from the 

control’s function to limit the number of dominated quantities but from the participant’s better 

use of the profit feedback. This finding is consistent with the theory. The control system frees 

up the intrinsic cognitive load of the task so that participants can focus on more non-routine 

decisions, such as adjusting to the profit feedback (i.e., Indirect effect). Further evidence for 

this interpretation is that the average change of dominated quantities is negative (Constant = -

2.15, p < 0.001, two-tailed, see Table 3.4) and the average change of correct updates is positive 

(Constant = 0.53, p = 0.040, two-tailed, see Table 3.4). After introducing the controls, 

irrespective of the enabling characteristics, the participants make less dominated quantities and 

correctly use the profit feedback more often. However, this latter result should be interpreted 

with caution since the effects can also result from the participants improving over time, even 

in the absence of a control system. 
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Table 3.4 Regression Results for Hypothesis Tests (Dependent Variables: Change in 

Performance, Dominated Quantities, Correct Updates)  
 Dependent variable: 

 Change 

Performance 

Total 

Performance  

Stage 2 

Change 

Dominated 

Quantities 

Total 

Dominated 

Stage 2 

Change 

Correct 

Updates 

Total 

Correct 

Updates 

Stage 2 
 (1) (2) (3) (4) (5) (6) 

Internal 

Transparency 

  

-16.83 

(13.24) 

  

-16.67 

(12.83) 

  

-0.001 

(0.37) 

  

-0.26 

(0.28) 

  

-0.33 

(0.26) 

  

-0.29 

(0.25) 

  

Flexibility 

  

-16.83 

(17.68) 

  

-17.83 

(17.24) 

  

-0.23 

(0.50) 

  

-0.39 

(0.36) 

  

-0.34 

(0.36) 

  

-0.32 

(0.35) 

  

Repair 

  

-13.51 

(17.06) 

  

-5.06 

(16.32) 

  

-0.24 

(0.46) 

  

-0.33 

(0.38) 

  

0.05 

(0.32) 

  

0.07 

(0.31) 

  

Internal 

Transparency x 

Flexibility 

  

-18.07 

(21.10) 

 

  

-15.07 

(20.26) 

 

  

0.37 

(0.53) 

 

  

0.45 

(0.40) 

 

  

-0.60 

(0.40) 

 

  

-0.58 

(0.39) 

 

  

Internal 

Transparency x 

Repair 

  

24.31* 

(17.14) 

 

  

29.81* 

(17.00) 

 

  

-0.14 

(0.52) 

 

  

-0.40 

(0.43) 

 

  

0.61* 

(0.33) 

 

  

0.69** 

(0.33) 

 

  

Total Performance 

Stage 1 

  

 
     0.78*** 

(0.06) 

  

    

Total Dominated 

Stage 1 

  

   
    0.36*** 

(0.07) 

  

  

Total Correct 

Stage 1 

  

     
     0.82*** 

(0.06) 

  

Constant 96.84*** 272.98*** -2.15*** 7.86*** 0.53** 5.03*** 
 (13.24) (52.91) (0.37) (1.14) (0.26) (1.69) 

Observations 253 253 253 253 253 253 

R2 0.02 0.46 0.004 0.19 0.02 0.53 

*, **, *** p<0.1; p<0.05; p<0.01 

Notes: Table 3.4 reports the regression coefficient and the (standard error) respectively. The main regression 

model is reported in columns (1), (3), and (5). The alternative regressions that use stage 2 performance, dominated 

quantities, and correct updates as dependent variables, after controlling for stage 1, are reported in columns (2), 

(4), and (6).  Reported p-values are one-tailed in the main regression model and two-tailed in the alternative 

regressions. 

In all regressions, repair subsumes flexibility so flexibility is coded (-1 for the control condition, and 0.5 for 

flexibility and repair), and repair is coded (0 for the control condition, 1 for repair, and -1 for flexibility). The 

interaction effects of internal x flexibility (0 for repair, 1 for transparency/flexibility and no transparency/control, 

-1 for transparency/control and no transparency/flexibility) and internal x repair (0 for flexibility, 1 for 

transparency/repair and no transparency/control, -1 for transparency/control and no transparency/repair). 
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3.4.4 Alternative Measures of Performance 

This section presents an alternative measure of performance to further investigate the absence 

of a clear significant effect on overall performance points for the repair and internal 

transparency interaction despite the effect on the number of correct updates. One possible 

explanation is that the performance measure overweights the observations with high market 

demand. The optimal strategy with a demand of 4 yields 40 points from the task itself, while 

the optimal strategy with a demand of 16, yields 460 points (Sprinkle, 2000). Hence, deviations 

from the optimal strategy have a larger impact when the demand is higher. To counter this 

effect, I calculate an alternative performance measure, performance ratio, as total points 

divided by the sum of the profit points from the optimal strategy and the maximum time points 

(45). 

 

I run the same regression as before for the change in the performance ratio as additional 

analysis and report the results in column (1) Table 3.5. The results show a significant effect for 

the internal transparency x repair interaction (p = 0.045, two-tailed) on the change in the 

performance ratio. The combination of the two enabling characteristics leads to an additional 

increase of 2.57% of the optimal points from stage 1 to stage 2. I further investigate whether 

this effect is because participants perform the task fast and earn more time points or because 

participants perform the task better and earn more task points. I scale the task points by the 

points by following Sprinkle’s (2000) optimal strategy. I do not scale the time points because 

the maximum time points per trial are independent of the market demand. The results show 

marginally significant internal transparency x repair effects on the change in task points ratio 

(p = 0.087, two-tailed) and on the change in time points (p = 0.082, two-tailed). Taken together, 

the results indicate that the advantage of the combination of internal transparency and repair is 

that participants can perform the task faster, and they are performing the task better. This result 
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shows that this combination of enabling characteristics of control systems can increase the rate 

of learning-by-doing. 

 

Table 3.5 Regression Results for Alternative Dependent Variables (Change Ratio 

Performance, Change Ratio Task Points, and Change Time Points) 
 Dependent variable: 

 
Change  

Performance 

Ratio 

Change  

Task Points 

Ratio 

Change Time 

Points 

 (1) (2) (3) 

Internal Transparency  -0.62 

(0.98)  

0.37 

(1.35)  

-8.04*** 

(2.90)   

Flexibility  -2.14 

(1.31) 

 

-3.79** 

(1.86) 

 

-1.92 

(3.85) 

 
 

Repair  -0.88 

(1.25) 

 

-0.50 

(1.71) 

 

-7.37* 

(3.76) 

 
 

Internal Transparency x 

Flexibility  

-1.66 

(1.54)  

-2.22 

(2.12)  

-2.19 

(4.34)  

Internal Transparency x 

Repair  

2.57** 

(1.27)  

3.02* 

(1.75)  

7.17* 

(4.10)  

Constant  6.60*** 

(0.98) 

4.58*** 

(1.35) 

45.00*** 

(2.90)  

Observations 253 253 253 

R2 0.03 0.03 0.06 

*, **, *** p<0.1; p<0.05; p<0.01 

Notes: Table 3.5 reports the coefficient and the (standard error) respectively of the main regression on alternative 

dependent variables (change ratio performance, change ratio task points, and change time points). All reported p-

values are two-tailed. 

In all regressions, repair subsumes flexibility so flexibility is coded (-1 for the control condition, and 0.5 for 

flexibility and repair), and repair is coded (0 for the control condition, 1 for repair, and -1 for flexibility). The 

interaction effects of internal x flexibility (0 for repair, 1 for transparency/flexibility and no transparency/control, 

-1 for transparency/control and no transparency/flexibility) and internal x repair (0 for flexibility, 1 for 

transparency/repair and no transparency/control, -1 for transparency/control and no transparency/repair). 

 

 

 

3.4.5 Indirect Effect on Learning 

In the Hypothesis Tests section, I present evidence that the effect of internal transparency and 

repair on learning is largely driven by the indirect effect on learning which is the improvement 

in the use of profit feedback for correct updates. After introducing the controls, participants 
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can correctly update the chosen quantity based on the profit feedback. I consider this a non-

routine aspect of the task because it requires participants to adjust the quantities based on new 

information about the unknown market demand. This is consistent with the theory that the 

enabling controls free up the participants’ cognitive capacity. The following analysis aims to 

further strengthen the conclusion that the performance improvement is due to employees’ 

learning-by-doing. 

 

Table 3.6 Descriptive Statistics of Indirect Effect on Learning 
 No Internal Transparency Internal Transparency 

 control flexibility repair control flexibility repair 

N 50 25 49 50 29 50 

Period 1 Decision Stage 1 8.95 

(2.66) 

 

7.45 

(2.67) 

8.44 

(2.29) 

8.48 

(2.61) 

8.30 

(2.57) 

8.75 

(2.09) 

Period 1 Decision Stage 2 9.57 

(3.03) 

 

9.03 

(3.02) 

9.54 

(2.27) 

8.83 

(2.92) 

9.07 

(2.84) 

9.49 

(2.75) 

Period 1 Decision Change 0.62 

(2.51) 

 

1.57 

(3.31) 

1.10 

(2.03) 

0.35 

(2.71) 

0.77 

(2.39) 

0.74 

(2.34) 

Period 5 Payoff Ratio 

Stage 1 

0.57 

(0.23) 

 

0.48 

(0.23) 

0.53 

(0.25) 

0.48 

(0.21) 

0.54 

(0.28) 

0.57 

(0.26) 

Period 5 Payoff Ratio 

Stage 2 

0.63 

(0.22) 

 

0.58 

(0.26) 

0.54 

(0.28) 

0.55 

(0.25) 

0.52 

(0.24) 

0.64 

(0.27) 

Period 5 Payoff Ratio 

Change 

0.07 

(0.20) 

0.09 

(0.24) 

0.01 

(0.24) 

0.07 

(0.22) 

-0.02 

(0.22) 

0.07 

(0.22) 
Note: This descriptive table presents the number of observations, the means, and the (stand deviations) of Period 

1 Decision per trial and Period 5 Payoff Ratio per trial in stage 1 (trial 1 to 6) and stage 2 (trial 7 to 12). 

The changes of Period 1 Decision and Period 5 Payoff Ratio are stage 2 minus stage 1. The market demands are 

the same in stages 1 and 2, so the potential Period 1 Decision and Period 5 Payoff Ratio participants could get in 

stages 1 and 2 are the same, which allows for a direct comparison. 

 

 

Within each trial, participants should aim to learn the market demand as soon as possible to get 

the highest possible payoff in that trial (Sprinkle, 2000). When participants play the optimal 

strategy, they know the correct choice by Period 5 or sooner for each trial (Sprinkle, 2000) and 

obtain the maximum possible points given the market demand. I use the Period 5 payoff ratio, 
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which divides Period 5 points by the maximum points obtainable given the market demand, as 

an additional measure of indirect effect on learning. 

 

I contrast the Period 5 payoff ratio with the quantity decision in Period 1 because, in Period 1, 

the participant has no information on the market demand. If there is a change in participants’ 

decisions in Period 1, it cannot be explained by an increased ability to respond to information 

about the market demand. 

 

The results in Table 3.6 demonstrate that participants in all conditions increase their Period 1 

decision, and in all but one condition (i.e., internal transparency and flexibility) receive a higher 

payoff in period 5. This result is consistent with the prediction that participants engage in 

indirect effect on learning after I introduce the controls on dominated choices. The one 

condition where participants do not receive a higher payoff in Period 5 is the condition with 

internal transparency and flexibility (M = -0.02). Again, this result is consistent with the 

conclusion that Hypothesis 1 is not supported. 

 

I run two regressions for the Period 1 decision and Period 5 payoff ratio to further investigate 

hypothesis 1 and hypothesis 2 in terms of Indirect effect on learning and show the results in 

Table 3.7. The results show no significant effects of the enabling characteristics on the Period 

1 decisions. In contrast for the Period 5 payoff ratio, the coefficient for internal transparency x 

repair implies an additional increase of 3.9% (p = 0.053, two-tailed) of the maximum payoff 

on the change in Period 5 payoff ratio and an additional increase of 4.5% (p = 0.016, two-

tailed) of the maximum payoff on the second stage Period 5 payoff. This indicates that 

participants earn a higher profit at the end of each trial with repair and internal transparency 

controls compared to controls with either internal transparency or repair. This finding is 
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consistent with the indirect effect on learning prediction. It indicates that transparent and 

repairable controls help reduce the intrinsic cognitive load and direct participants’ available 

cognitive capacity to respond correctly to the information about the market demand. 

 

Table 3.7 Regression Results of Indirect Effect on Learning 
 Dependent variable: 

 Period 1 

Change Decision 

Period 1 

Decision 2 

Period 5 

Change Payoff Ratio 

Period 5 

Payoff Ratio 2 
 (1) (2) (3) (4) 

Internal Transparency -0.24 

(0.18) 

 

-0.20 

(0.16) 

 

-0.01 

(0.02) 

 

-0.01 

(0.01) 

 
 

Flexibility 0.37 0.25 

(0.21) 

 

-0.02 

(0.02) 

 

-0.02 

(0.02) 

 
 (0.23) 

  
Repair -0.13 0.01 

(0.21) 

 

0.01 

(0.02) 

 

0.01 

(0.02) 

 
 (0.23) 

  
Internal Transparency x 

Flexibility 

  

-0.16 

(0.29) 

  

-0.05 

(0.27) 

  

-0.05** 

(0.02) 

  

-0.04* 

(0.02) 

  
Internal Transparency x 

Repair 

  

0.06 

(0.22) 

  

0.07 

(0.20) 

  

0.04* 

(0.02) 

  

0.05** 

(0.02) 

  
Period 1 decision 1  0.62*** 

(0.07) 

 

  

    
  

Period 5 payoff 1    0.62*** 

(0.05) 

 

    

    

Constant 0.86*** 4.02*** 0.05*** 0.25*** 
 (0.18)  (0.61)  (0.02)  (0.03)  
Observations 253 253 253 253 

R2 0.02 0.31 0.03 0.38 
*, **, *** p<0.1; p<0.05; p<0.01 

Notes: Table 3.7 reports the regression coefficient and the (standard error) respectively. The regressions use the 

change of Period 1 Decision between stages 1 and 2, Period 1 Decision in stage 2, the change of Period 5 Payoff 

Ratio between stages 1 and 2, and Period 5 Payoff Ratio in stage 2 as dependent variables which measure indirect 

learning. Larger positive values of this measure indicate greater learning. All reported p-values are two-tailed. 

In all regressions, repair subsumes flexibility so flexibility is coded (-1 for the control condition, and 0.5 for 

flexibility and repair), and repair is coded (0 for the control condition, 1 for repair, and -1 for flexibility). The 

interaction effects of internal x flexibility (0 for repair, 1 for transparency/flexibility and no transparency/control, 

-1 for transparency/control and no transparency/flexibility) and internal x repair (0 for flexibility, 1 for 

transparency/repair and no transparency/control, -1 for transparency/control and no transparency/repair). 
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3.4.6 Working Memory Capacity 

To further investigate the role of cognitive capacity, I take into account the effect of working 

memory capacity measured by a backward digit span task. If flexibility and repair increase the 

cognitive load of the task, participants with a higher working memory capacity should be able 

to better deal with the increased load. The role of working memory capacity with internal 

transparency is less clear. If internal transparency clarifies the logic of the controls and 

decreases the load to a manageable level for all participants, it is most valuable for people with 

low working memory capacity in the presence of repair and flexibility. If internal transparency 

clarifies the logic of the controls only for participants with sufficiently high working memory 

capacity, it is more valuable for people with high working memory capacity in the presence of 

repair and flexibility. 

 

Eighteen participants misunderstood the backward digit span task and responded consistently 

with forwarding recall. Therefore, I exclude those participants from the descriptive statistics. 

14 The remaining number of participants and descriptive statistics of working memory capacity 

are reported per condition in Table 3.8. The table shows that the average participant is roughly 

equal across conditions with large within condition variation.  

 

Table 3.8 Descriptive Statistic of the Working Memory Capacity of Participants 
 No Internal Transparency Internal Transparency 

 Control Flexibility Repair Control Flexibility Repair 

N 46 25 45 45 26 49 

Working Memory 

Capacity 

73.8 

(16.5) 

71.6 

(20.3) 

68 

(17.2) 

72.0 

(19.1) 

72.2 

(19.8) 

70.9 

(20.3) 
Note: This descriptive table presents the number of observations, the means, and the (stand deviations) of 

participants’ working memory capacity. The maximum score a participant can get is 100. The working memory 

capacity test is distributed at the end of the experiment. 18 participants either failed to complete or complete the 

test in the wrong way and they have been excluded from this working memory analysis. 

 

 

 

 
14 These 18 participants score higher in the forward digit span calculations than the backward calculation and there 

are 52 participants whose calculation does not exactly match either a forward or backward pattern, but the 

differences are never far off. As additional robustness check, I include the answers of the eighteen participants 

and re-run the regression. The results are consistent between the two samples. 
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I investigate the moderating effect of working memory capacity in Table 3.9, using 

standardised working memory capacity as an additional variable. The results show that working 

memory capacity plays a positive role in avoiding dominated quantities (Direct effect) with 

internal transparency and repair but not with internal transparency and flexibility. The 

coefficients for internal transparency x repair x memory are significant on both change in 

dominated quantities (-1.64, p = 0.002, two-tailed) and dominated quantities in the second stage 

(-1.31, p = 0.003, two-tailed). These results are consistent with the interpretation that only 

participants with sufficient cognitive capacity can benefit from the enabling characteristics of 

the controls while participants with lower cognitive capacity suffer from the inclusion of 

enabling characteristics. Nevertheless, the results also show that the benefits of the combination 

of internal transparency and repair do not translate into more correct updates or better overall 

performance for the participants with higher working memory capacity. 
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Table 3.9 Regression Results with Standardized Working Memory Capacity 
 Dependent variable: 

 Change 

performance 

Total 

performance 

Stage 2 

Change 

dominated 

quantities 

Total 

dominated 

quantities 

Stage 2 

Change 

correct 

update 

Total 

correct 

update 

Stage 2 
 (1) (2) (3) (4) (5) (6) 

Internal Transparency -23.10* -21.53 

(13.33) 

 

0.09 

(0.37) 

 

-0.13 

(0.29) 

 

-0.42 

(0.27) 

 

-0.39 

(0.27) 

 
 (13.94) 

  
Flexibility -18.95 

(18.54) 

 

-18.85 

(17.86) 

 

-0.39 

(0.50) 

 

-0.48 

(0.37) 

 

-0.30 

(0.39) 

 

-0.28 

(0.37) 

 
  

Repair -12.62 -2.79 

(17.01) 

 

-0.29 

(0.48) 

 

-0.44 

(0.38) 

 

0.16 

(0.33) 

 

0.21 

(0.32) 

 
  

(18.04) 

  
Internal Transparency x 

Flexibility 

-14.24 

(22.21) 

 

-9.10 

(20.95) 

 

0.39 

(0.55) 

 

0.54 

(0.41) 

 

-0.43 

(0.42) 

 

-0.40 

(0.42) 

   
Internal Transparency x 

Repair 

27.67 

(18.17) 

 

31.17* 

(17.49) 

 

-0.24 

(0.53) 

 

-0.49 

(0.43) 

 

0.53 

(0.34) 

 

0.60* 

(0.33) 

   
Working Memory 20.25 

(13.72) 

 

29.90** 

(14.31) 

 

0.14 

(0.37) 

 

-0.04 

(0.29) 

 

0.26 

(0.29) 

 

0.47 

(0.31) 

 
  

Total Performance Stage 1  0.73*** 

(0.06) 

 

    

 

  

     

Total Dominated Stage 1    0.37*** 

(0.07) 

 

  

      

Total Correct Stage 1  
     0.77*** 

(0.07)  
Internal Transparency x 

Memory 

9.46 

(13.72) 

 

10.40 

(14.04) 

 

0.19 

(0.37) 

 

-0.30 

(0.29) 

 

0.09 

(0.29) 

 

0.14 

(0.30) 

   
Flexibility x Memory 

  

3.06 

(19.34) 

 

0.70 

(19.27) 

 

0.22 

(0.51) 

 

0.44 

(0.38) 

 

0.12 

(0.42) 

 

0.05 

(0.41) 

  

Repair x Memory  -19.75 

(16.85) 

 

-10.36 

(17.64) 

 

0.55 

(0.47) 

 

0.54 

(0.38) 

 

0.21 

(0.35) 

 

0.38 

(0.35) 

 
  

Internal Transparency x 

Flexibility x Memory 

  

10.73 

(21.25) 

 

16.96 

(22.36) 

 

0.43 

(0.56) 

 

0.33 

(0.43) 

 

0.26 

(0.42) 

 

0.39 

(0.43) 

 

Internal Transparency x 

Repair x Memory 

-3.64 

(17.45) 

 

0.83 

(17.64) 

 

-1.64*** 

(0.50) 

 

-1.31*** 

(0.41) 

 

-0.07 

(0.40) 

 

-0.14 

(0.40) 

  

Constant 99.30*** 319.91*** -2.01*** 7.92*** 0.55** 6.29*** 
 (13.94) (56.40) (0.37) (1.09) (0.27) (1.85) 

Observations 235 235 235 235 235 235 

R2 0.05 0.47 0.06 0.25 0.03 0.53 
*, **, ***, p<0.1; p<0.05; p<0.01 

Notes: Table 3.9 reports the regression coefficient and the (standard error) respectively. This alternative 

regressions further control the moderating effect of participants working memory capacity. The regression on the 
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change of performance (profit points), dominated choices and correct updates are reported in columns (1), (3), 

and (5). The alternative regressions that use stage 2 performance (profit points), dominated quantities, and correct 

updates as dependent variables, after controlling for stage 1 and the moderating effect of working memory, are 

reported in columns (2), (4), and (6).  All reported p-values are two-tailed. 

In all regressions, repair subsumes flexibility so flexibility is coded (-1 for the control condition, and 0.5 for 

flexibility and repair), and repair is coded (0 for the control condition, 1 for repair, and -1 for flexibility). The 

interaction effects of internal x flexibility (0 for repair, 1 for transparency/flexibility and no transparency/control, 

-1 for transparency/control and no transparency/flexibility) and internal x repair (0 for flexibility, 1 for 

transparency/repair and no transparency/control, -1 for transparency/control and no transparency/repair). 

 

 

 

3.4.7 Dominated Choices 

As an additional analysis, I further split the dominated choices into the choices that are not 

controlled as uncontrolled dominated (i.e., 7, 10, 15, 17, 20) and the ones that are as controlled 

dominated (i.e., 2, 5, 8, 12, 13, 18). The main reason for this further classification is to 

investigate whether participants of all conditions learn not to choose some of the dominated 

choices even though they are not controlled by the control system (i.e., Direct effect). That is, 

I investigate whether participants extrapolate the logic of the controls to choices that the 

controls are not controlling. 

 

Table 3.10 Descriptive Statistics of Dominated Choices (Controlled and Uncontrolled) 
 No Internal Transparency Internal Transparency 

 Control Flexibility Repair Control Flexibility Repair 

N 50 25 49 50 29 50 

Total Uncontrolled 

Dominated Choices 

22.8 19.8 19.6 21.4 20.8 17 

(5.6) 

 

(7.3) (8.8) (8.4) (9.1) (7.6) 

Uncontrolled Dominated 

Choices Stage 2 

14.4 12.1 11.6 13.7 12.5 10.5 

(3.1) 

 

(3.5) (5.9) (4.7) (5.5) (5.6) 

Change Uncontrolled 

Choices 

6.1 4.4 3.6 6 4.3 4 

(5.5) (3.1) (7.3) (5.5) (4.9) (5) 
Notes: This descriptive table presents the number of dominated choices (controlled and uncontrolled) made by 

participants in stage 1 (trials 1 to 6) and stage 2 (trials 7 to 12). The controlled dominated choices are the dominated 

choices that are blocked after the initial introduction of the controls, i.e., 2, 5, 8, 12, 13, 18. The uncontrolled 

dominated choices are the dominated choices that are still available after the initial introduction of the controls, 

i.e., 7, 10, 15, 17, 20. 

 

 

The descriptive statistics, as shown in Table 3.10, provide further evidence consistent with 

Hypothesis 2. The uncontrolled dominated choices are least popular in the repair, and internal 
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transparency condition as both the total uncontrolled dominated choices and such choices in 

stage 2 are the lowest in this condition (M = 17 and M = 10.5). In addition, the change of such 

choices from stage 1 to stage 2 is also lowest in the repair condition both without and with 

internal transparency (M = 3.6 and M = 4). On the other hand, participants in the control 

conditions both with and without internal transparency are more likely to choose the dominated 

choices when allowed; as the total, stage 2, and changes of such choices are highest in those 

two conditions. 

 

To further investigate the role of working memory capacity and learning from enabling 

characteristics, I use the same regression model as before and report the change of uncontrolled 

dominated choices and controlled dominated choices in columns (1) and (3), and uncontrolled 

dominated choices and controlled dominated choices in the second stage in column (2) and (4) 

of Table 3.11. The results show a significant main effect for flexibility and repair in all 

dependent variables. The coefficient for the main effect of flexibility on change of uncontrolled 

dominated choices is -1.34 (p = 0.005, two-tailed) and on the uncontrolled dominated choices 

in the second stage is -1.55 (p < 0.001, two-tailed). The regressions demonstrate the notion of 

the direct effect on learning because participants extend the logic of controlled dominated 

choices to situations that are not covered by the system (i.e., uncontrolled dominated choices) 

with flexibility or repair. However, I see that this beneficial effect is partly offset by participants 

incorrectly overriding the controls when the controls are in place because the effect of 

flexibility is positive and significant for the change in controlled dominated choices (0.93, p = 

0.007, two-tailed) and the stage 2 controlled dominated choices (1.10, p < 0.001, two-tailed). 

 

As before, the effect of the combination of internal transparency and repair again depends on 

participants’ working memory capacity. The three-way interaction is significant in three and 
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negative in all four regressions. The coefficient for internal transparency x repair x memory is 

significant on change in uncontrolled dominated choices (-1.15, p = 0.025, two-tailed), on stage 

2 uncontrolled dominated choices (-0.83, p = 0.057, two-tailed) and stage 2 controlled 

dominated choices (-0.46, p = 0.052, two-tailed). Participants with high working memory 

capacity can benefit from the enabling characteristic of repair with internal transparency to 

extend the logic of the controls to a setting where the controls do not apply without making 

additional mistakes by overriding the controls unnecessarily.  

 

These results show that only participants with high working memory capacity and in the 

presence of internal transparency can successfully repair the controls, which implies that 

learning from the imperfect controls is a cognitively demanding task. This finding also suggests 

that enabling controls are more cognitive demanding for the participants than coercive controls 

with which participants can ignore the advanced functions such as flexibility or repair. 
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Table 3.11 Regression Results for Dominated Choices (Controlled and Uncontrolled) 
 Dependent variable: 

 
Change 

controlled 

dominated 

Controlled 

dominated stage 

2 

Change 

uncontrolled 

dominated 

Uncontrolled 

dominated stage 

2 
 (1) (2) (3) (4) 

Internal transparency -0.06 

(0.28) 

 

-0.20 

(0.17) 

 

0.15 

(0.34) 

 

0.01 

(0.29) 

 

 

   
Working memory 0.04 

(0.28) 

 

0.22 

(0.15) 

 

0.10 

(0.34) 

 

-0.21 

(0.30) 

 

 

  
Flexibility 0.93*** 

(0.34) 

 

1.10*** 

(0.16) 

 

-1.34*** 

(0.47) 

 

-1.55*** 

(0.37) 

 

 

  
Repair 0.01 

(0.38) 

 

0.25 

(0.25) 

 

-0.31 

(0.43) 

 

-0.63 

(0.40) 

 

 

  
Internal transparency x flexibility 

 

  

0.53 

(0.44) 

  

0.08 

(0.28) 

  

-0.14 

(0.49) 

  

0.32 

(0.43) 

  
Internal transparency x repair -0.42 -0.28 0.21 -0.17 

  (0.40)  (0.25)  (0.49)  (0.42)  
Controlled dominated 

Stage1 

  

 0.05 

(0.04)  

  

Uncontrolled dominated 

Stage 1 

  

   0.34*** 

(0.11)  

Internal transparency x Memory 0.12 

(0.28) 

 

-0.08 

(0.15) 

 

0.06 

(0.34) 

 

-0.29 

(0.31) 

 

 

  
Flexibility x Memory 0.34 

(0.37) 

 

0.23 

(0.15) 

 

-0.10 

(0.45) 

 

0.19 

(0.39) 

 

 

  
Repair x Memory 0.15 

(0.37) 

 

0.16 

(0.23) 

 

0.42 

(0.44) 

 

0.39 

(0.41) 

 

 

  
Internal transparency x 

Flexibility x Memory 

  

0.42 

(0.46) 

  

0.36 

(0.25) 

  

0.02 

(0.50) 

  

-0.06 

(0.46) 

  
Internal transparency x Repair x 

Memory 

  

-0.51 

(0.38) 

  

-0.46** 

(0.23) 

  

-1.15** 

(0.50) 

  

-0.83* 

(0.43) 

  
Constant -6.73*** 0.74** 4.71*** 9.88*** 
 (0.28) (0.34) (0.34) (0.89) 

Observations 235 235 235 235 

R2 0.05 0.16 0.08 0.23 
*, **, *** p<0.1; p<0.05; p<0.01 

Notes: Table 3.11 reports the regression coefficient and the (standard error) respectively. The controlled 

dominated choices are the choices that are not available after the initial introduction of the controls (i.e., 2, 5, 8, 

12, 13, 18). The uncontrolled dominated choices are the dominated choices that are still available after the initial 

introduction of the controls (i.e., 7, 10, 15, 17, 20). The regressions use the change of controlled dominated 

quantity change of uncontrolled dominated quantity, controlled dominated quantity in stage 2, and uncontrolled 
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dominated quantity in stage 2 as dependent variables which measure direct learning. Larger negative values of 

this measure indicate greater learning. All reported p-values are two-tailed. 
In all regressions, repair subsumes flexibility so flexibility is coded (-1 for the control condition, and 0.5 for 

flexibility and repair), and repair is coded (0 for the control condition, 1 for repair, and -1 for flexibility). The 

interaction effects of internal x flexibility (0 for repair, 1 for transparency/flexibility and no transparency/control, 

-1 for transparency/control and no transparency/flexibility) and internal x repair (0 for flexibility, 1 for 

transparency/repair and no transparency/control, -1 for transparency/control and no transparency/repair). 

 

 

 

3.4.8 Summary of Results 

The results show converging evidence on the benefits of combining internal transparency and 

repair and are broadly consistent with Hypothesis 2. The combination of both characteristics 

shows additional improvements over and above the main effects in improving the controlled 

aspect of the task, that is, avoiding dominated choices, for participants with high working 

memory capacity (Direct effect). The combination is also beneficial for uncontrolled aspects 

of the task, such as the number of correct updates and period 5 performance which is reflected 

in the overall performance ratio (Indirect effect).  

 

Nevertheless, the benefits of the enabling characteristics are restricted to certain conditions. 

The results are not consistent with Hypothesis 1, predicting an additional increase in 

performance of the combination of internal transparency and flexibility. Furthermore, the direct 

benefits of the internal transparency and repair on the controlled task depend on the working 

memory capacity of the participants. They do not directly translate into better learning-by-

doing for the non-controlled aspects of the task. 

 

3.5 DISCUSSION AND CONCLUSION 

In this chapter, I set out to investigate whether CLT can explain the differences between control 

systems with different enabling characteristics. I hypothesised that control systems decrease 

the intrinsic load of the task by simplifying it. When participants can override the controls or 

repair them, they can improve the control system if it is imperfect. The extra responsibility 
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increases the complexity of the task and the cognitive load. I find that with internal transparency 

and repair, participants with high cognitive capacity extrapolate the logic of the control system 

and apply it when the control system fails (Direct effect). Furthermore, I find that with internal 

transparency and repair, participants improve at the non-controlled part of the experimental 

task (Indirect effect) but not with internal transparency and flexibility. 

 

The findings show that the benefits from an enabling control system stem mainly from freeing 

up the employees’ cognitive load to improve the non-controlled part of the task. In my 

experiment, this is reflected in the fact that participants perform best when they cannot change 

the control system and have no internal transparency, or when they can repair the control 

system and have internal transparency. I speculate that participants do not think about the 

control system in the first condition because they cannot change it. In contrast, they have 

sufficient information to adjust the control system in the second condition and then do not pay 

cognitive attention to it anymore once a repair has been done. However, under inflexible 

conditions, the participants need to overrule the control system every time they disagree with 

the system. As such, the participants are still burdened with the cognitive load of thinking about 

the controls. In my experiment, the biggest benefit of the controls is that they support the 

participant to focus on non-routine aspects of the task. 

 

To conclude this chapter, there are unresolved questions. While I focused on a cognitive 

explanation for the role of controls, the seminal papers on formal controls also argue that 

enabling controls have a motivational effect (See, for example, Wouters and Wilderom, 2008; 

Wouters and Roijmans, 2011). Wouters and Wilderom (2008) argue that the autonomy granted 

by flexibility and repair helps employees identify more with their tasks, motivating them to 

work harder. This argument would imply a beneficial main effect of flexibility and repair. 
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However, I find little evidence of the beneficial effects of flexibility in the experiment. In the 

next chapter, I further explore whether the motivational effects of flexibility are conditional on 

other factors such as employees’ incentive contracts. In this study, participants were paid a 

fixed amount for participation in the experimental study, which allows for the possibility that 

some participants were not motivated to perform the task. In Study Two, I will also investigate 

whether the flexibility effects exist when participants are motivated through incentive 

contracts.  
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3.6 APPENDIX 

Screenshots from Experiment15 

3.6.1 Experiment Manipulation Checks 

 

Internal Transparency 

 

Flexibility 

 

  

 
15 For more details of the online experiment, please see https://gorilla.sc/openmaterials/89762 
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Repair 

 

3.6.2 Experiment Task and Procedure 

 

 

Participants first read the consent form, an overview of the experiment, and the task 

instructions. A follow-up quiz is used to ensure that participants understood the instructions. If 

answers were incorrect, feedback was given to help the participant understand why the answer 

was incorrect according to the instructions. In the first stage, all participants performed the 

same production task as Sprinkle (2000) without any control. Then depending on the condition, 

participants advanced to the second stage with different control treatments. Participants always 

have access to the information table, which originated from Sprinkle (2000) (See Table 3.1). 

The details are provided below. 

 

Internal transparency and flexibility condition 

Columns 2, 3, 5, 6, 8, 9, 12, 13, 16, and 18 have been changed to grey colour in the Information 

Table. If participants choose the greyed production quantities, there will be a prompt message 

which explains why a production quantity in grey should not be chosen.  

After reading the prompt message, participants can either try another production quantity by 

clicking on the “Try Again” button or insist on their original choice by clicking on the “Submit 

Choice Anyway” button.  
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Internal transparency and non-flexibility condition 

Columns 2, 3, 5, 6, 8, 9, 12, 13, 16, and 18 have been changed to grey colour in the Information 

Table. If participants choose the greyed production quantities, there will be a prompt message 

which explains to participants why a production quantity in grey should not be chosen. 

After reading the prompt message, participants must try another production quantity by 

clicking on the “Try Again” button.   
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Internal transparency and repair condition  

Columns 2, 3, 5, 6, 8, 9, 12, 13, 16, and 18 have been changed to grey colour in the Information 

Table. If participants choose the greyed production quantities, there will be a prompt message 

which explains to them why a production quantity in grey should not be chosen.  

After reading the prompt message, participants can either try another production quantity by 

clicking on the “Try Again” button or insist on their original choice by clicking on the “Submit 

Choice Anyway” button.  

Important: If participants believe the decision aid has made a mistake with the particular greyed 

quantity, they can “turn off” the decision aid by clicking on the greyed column of the 

production quantity. If participants “un-grey” the quantity, the decision aid will no longer 

remind them to not choose the quantity and there will no longer be a prompt message when 

participants choose the same production quantity again in future periods.  
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Participants can turn the decision aid back on and turn a column to grey. In addition, 

participants can also grey any other column if they believe it should not be chosen anymore.  
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No internal transparency and flexibility condition  

Columns 2, 3, 5, 6, 8, 9, 12, 13, 16, and 18 have been changed to grey colour in the Information 

Table. If participants choose the greyed production quantities, there will be a prompt message 

which shows they cannot choose a production quantity in grey. 

After reading the prompt message, participants can either try another production quantity by 

clicking on the “Try Again” button or insist on their original choice by clicking on the “Submit 

Choice Anyway” button. 

 

 



 

99 

 

 

 

No internal transparency and non-flexibility condition 

Columns 2, 3, 5, 6, 8, 9, 12, 13, 16, and 18 have been changed to grey colour in the Information 

Table. If participants choose the greyed production quantities, there will be a prompt message 

which shows they cannot choose a production quantity in grey. 

After reading the prompt message, participants must try another production quantity by 

clicking on the “Try Again” button.  
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No internal transparency and repair condition  

Columns 2, 3, 5, 6, 8, 9, 12, 13, 16, and 18 have been changed to grey colour in the Information 

Table. If participants choose the greyed production quantities, there will be a prompt message 

which shows they cannot choose a production quantity in grey. 

After reading the prompt message, participants can either try another production quantity by 

clicking on the “Try Again” button or insist on their original choice by clicking on the “Submit 

Choice Anyway” button.  

Important: If participants believe the decision aid has made a mistake with the particular greyed 

quantity, they can “turn off” the decision aid by clicking on the greyed column of the 

production quantity. If participants “un-grey” the quantity, the decision aid will no longer 

remind them to not choose the quantity and there will no longer be a prompt message when 

they choose the same production quantity again in future periods.    

Participants can turn the decision aid back on and turn a column to grey. In addition, 

participants can also grey any other column if they believe it should not be chosen anymore. 
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CHAPTER 4 
 

STUDY TWO 

 

4.1 INTRODUCTION 

This study experimentally investigates how the timing to introduce flexibility (immediate or 

late flexibility) in behavioural controls interacts with an incentive contract (piece rate versus 

flat wage) on employee learning in a complex task. In Study One, I find no evidence that 

employees improve their learning with internal transparency and flexibility but only with 

internal transparency and repair. I attribute the result to the fact that employees with flexibility 

must override the controls whenever they disagree with the controls, and thus the additional 

cognitive load of overriding burdens them. One potential solution to address the lack of 

flexibility effects on employee learning is to introduce a piece-rate incentive contract because 

the incentive contract motivates employees to exert more effort and process the additional 

cognitive load due to the flexible use of behavioural control. 

 

Many firms use piece-rate incentives as part of the performance management system, where 

employees are motivated to improve the performance of a complex task by increasing effort 

and engaging in learning in the long term. Employees with piece-rate incentives are more 

motivated to learn than employees under flat wage contracts because the incentives create a 

high expectancy between effort and outcome (Sprinkle, 2000). On the other hand, incentives 

might not always positively affect learning and performance as task complexity attenuates the 

incentive-outcome relation (Bonner and Sprinkle, 2002). 

 

When a task is complex, employees’ knowledge and experience are the important determinants 

of performance in addition to their effort. A complex task creates too much arousal and stress 

when employees have not gained relevant knowledge, especially under incentive contracts. 
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According to cognitive load theory, it is critical to manage the cognitive load of a complex task 

because imposing too much cognitive burden on inexperienced employees hinders learning. 

 

One way to manage cognitive load is to design and use behavioural controls. Behavioural 

controls restrict employees' decisions in a complex task, reducing the information to be 

processed in working memory. Behavioural controls explicitly identify which decisions align 

with the firm’s objectives, so the controls simplify the complex task and promote employee 

learning (Wouters and Roijmans, 2011).  Therefore, behavioural controls manage employees’ 

cognitive load and improve their task performance. 

 

On the other hand, previous studies in the enabling MCS literature suggest that behavioural 

controls need to be flexible to facilitate learning (Wouters and Wilderom, 2008). This is 

because firms operate in a rapidly changing environment where behavioural controls that 

currently provide employees guidance on desirable behaviours might then become undesirable 

in the future (Widener, 2007). Even though firms use behavioural controls in complex tasks 

such as forecasting, pricing, and allocating resources, those decisions serve as 

recommendations to employees who typically have discretionary power to override them 

(Ahrens and Chapman, 2004). For instance, although credit unions implement a credit scoring 

system based on hard information such as historical financial data and borrowing limits, they 

also give officers the authority to override decisions at their discretion using soft information 

through trustworthy relationships with borrowers (Campbell et al., 2019). 

 

Although previous studies in the enabling MCS literature suggest the overriding right is 

important to facilitate learning on the job (Ahrens and Chapman, 2004; Wouters and Wilderom, 

2008), these benefits are limited when learning requires too many cognitive resources from the 
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employees, especially in a complex task (Campbell et al., 2019). More recent studies show 

behavioural controls such as a decision aid optimise decisions for the whole organisation and 

take local conditions into account through automation and big data (e.g., Kesavan and 

Kushwaha, 2020). These centralised controls considering local information outperform 

decentralized decision-makers with discretionary power (Kesavan and Kushwaha, 2020). 

Therefore, employees as decision-makers need to adapt and learn from the behavioural controls 

on what the desired behaviours and decisions are in the firm. 

 

I seek to reconcile the new research on investigating the benefit of coercive controls in a 

dynamic environment (Brown et al., 2020) with the previous findings on the benefits of 

enabling MCS (e.g., Ahrens and Chapman, 2004; Wouters and Wilderom, 2008) from the 

perspective of cognitive load management. Focusing on employee learning, I acknowledge the 

importance of both automation and flexibility, and hypothesise that the timing (immediate 

versus late) to introduce flexibility in behavioural controls is dependent on employees’ 

incentive contracts. When the contract is a flat wage, it is important to give employees 

flexibility only after they become experienced (i.e., late flexibility). On the other hand, a piece-

rate incentive contract changes the ideal timing of introducing flexibility to an immediate 

introduction (i.e. immediate flexibility) because an employee is expected to exert great effort 

in learning a complex task. In addition, the immediate flexibility provides more opportunities 

to learn, and the piece-rate incentive makes sure employees seize the learning opportunities. 

 

I focus on how flexible behavioural controls facilitate learning-by-doing in a complex task. In 

a complex task, the controls restrict employees’ behaviour against the underlying logic of 

performing the task. On the other hand, the controls cannot restrict all undesirable behaviour 

of employees, so the controls are inherently incomplete. The advantage of immediate flexible 
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controls is that it facilitates learning-by-doing and allows employees to override control 

decisions at the beginning of the learning process and experiment in situations not expected by 

the controls (Adler and Borys, 1996). It allows employees to improve performance by 

implementing desirable decisions by considering the information that has not been considered 

in the default control settings. The advantage of late flexibility is that employees first observe 

how the controls make decisions and adapt their behaviours to follow the control logic. After 

gaining experience, they can use the flexibility to accurately override the controls. 

 

Based on cognitive load theory, I argue that employees with an immediate flexible control bear 

an additional cognitive burden that inhibits learning-by-doing. I hypothesise that immediate 

flexible controls only help employees under a piece-rate incentive contract. The flexible use of 

controls requires them to take on additional effort in understanding the controls to accurately 

override the control decisions, which increases their cognitive load. The incentive contracts 

motivate employees to use more cognitive resources to better cope with the increased cognitive 

load and interpret the control decisions more carefully. In contrast, a late flexible control 

initially frees up the employees’ cognitive resource and enable them to focus on learning how 

the controls make decisions. In situations where incentive contracts are unavailable, I 

hypothesise that employees benefit more from flexibility when firms implement it gradually 

than immediately. Under a flat wage contract, managing employees’ cognitive load from the 

beginning of the complex task is critical so that they are not distracted by overriding control 

decisions. 

 

I investigate the interaction effects between incentive contracts and the timing of introducing 

flexibility on learning-by-doing with the experimental task from Sprinkle (2000). In Sprinkle’s 

(2000) production task, participants decide on production quantities with limited information 
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on the unknown market demand. An important feature of the task is that a high production 

quantity at the beginning of a trial is more informative than a low production quantity for the 

production decisions in the subsequent periods. I introduce behavioural controls that partially 

block low production decisions in the early period of a trial. The behavioural controls are not 

perfect and sometimes stop the participants from correctly choosing high production quantities. 

Under an incentive contract, participants are paid based on the total profits they made from the 

product rather than being paid flat wages. With flexibility, I give participants the option to 

override the controls so that initially blocked quantities can be chosen. 

 

The results show supports for an interaction effect between incentive contracts and the timing 

of introducing flexibility. The exploratory follow-up analysis shows that the interaction 

between incentive contracts and immediate flexibility is driven by the learning-by-doing in 

which immediate flexible controls provide employees the most opportunities to override 

control decisions from the beginning and the piece-rate incentive contracts make sure they 

seize the learning opportunities. When the contract is a flat wage, the benefit of the behavioural 

controls is that they free up the participants’ attention when they cannot change the controls 

immediately. They also adapt their behaviour and avoid the low production quantity in the 

early period of a trial, even though the control is not perfect. They focus on other non-controlled 

aspects of the task, including updating production quantities to meet the unknown demand. 

 

Therefore, the study contributes to the literature on the motivational aspects of MCS, including 

monetary incentives (Sprinkle, 2000; Bonner and Sprinkle, 2002; Buchheit et al., 2012; 

Newman et al., 2020). In addition to cognitive explanations for MCS in Study One, I focus on 

a beneficial motivational effect that Adler and Borys (1996) claim enabling MCS to have. That 

is, the autonomy granted by flexibility helps employees identify learning opportunities and 
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motivates them to exert great effort (Wouters and Wilderom, 2008; Wouters and Roijmans, 

2011). The study enriches the motivational aspects of enabling MCS as I find the motivational 

effect of MCS is conditioned on outcome controls such as a piece-rate incentive contract. The 

study sheds further light on designing incentive contracts for a complex task (see, for example, 

Sprinkle, 2000; Bonner and Sprinkle, 2002). An incentive contract improves employees’ 

cognitive function as employees are motivated to exert a high amount of cognitive resources 

on learning, which moderates the effect of cognitive overload. Compared to their counterparts 

under a flat wage contract, the employees under an incentive contract better learn and adopt 

principles of behavioural controls to improve performance. 

 

Consisting with Study One, the current findings show that learning-by-doing and task 

performance are not pure incentive problems, and the cognitive burden of controls plays a key 

role in employee learning. When the contract is a flat wage, flexibility is beneficial if it is 

gradually introduced because employees become experienced in the task over time. If 

flexibility is introduced immediately, inexperienced employees are likely to experience 

cognitive overload. Bridging the insights of incentive and enabling MCS literature, the study 

speaks to a broader audience in the accounting research community. The findings also inform 

management accounting practice. If a firm would like to use controls to enable learning on the 

job, it needs to make sure the employees are sufficiently motivated (e.g., using a piece-rate 

incentive contract) to take on the responsibility of overriding the control decisions. If a piece-

rate incentive contract is not available, the firm needs to introduce such flexible use of controls 

only after employees become experienced.  
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4.2 THEORETICAL DEVELOPMENT AND HYPOTHESES 

4.2.1 Incentive, Task Complexity, and Learning by Doing 

Prior incentive studies provide evidence that monetary incentives generally lead to better 

performance. For example, individual piece-rate incentives improve employees’ task 

performance regardless of the precision of the relative performance feedback they receive 

(Ashton, 1990; Hannan et al., 2008). On the other hand, other studies suggest that incentives 

do not always improve employees’ performance (Buchheit et al. 2012). Instead, the effect of 

incentives on performance is contingent on a wide range of environmental, task, and person 

variables (for a review, see Bonner and Sprinkle, 2002). Employees’ knowledge and task 

complexity have emerged as important factors that attenuate incentives-performance relation 

(Bonner, 2008). When employees have not gained relevant knowledge to perform a task, their 

performance is less influenced by effort. High task complexity further increases the demand 

for employees’ knowledge to perform the task, so an increase in effort is insufficient to improve 

performance (Bonner and Sprinkle, 2002; Bonner, 2008; Buchheit et al. 2012). 

 

When employees have not yet gained the relevant knowledge on how to perform a complex 

task, incentive motivates learning-by-doing in performance improvement in the long term. For 

example, Hannan et al. (2008) investigate how different incentive schemes and different 

feedback types interactively affect task performance. They find that an individual incentive 

scheme enables employees to put more effort into learning the relative performance feedback 

which improves their performance of a complex task. Relatedly, Thornock (2016) discusses 

how the timing to provide feedback affects employee learning and performance. If a firm 

provides feedback before implementing an initial decision, the learning costs is high and likely 

to discourage learning and decrease performance. Furthermore, the learning cost is relatively 

high if feedback is provided after extended long delays than feedback is provided after a short 

delay, resulting in lower learning. Christ et al. (2016) study the benefits of complementing 
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controls (i.e., incentive pay and feedback) on a multi-dimension task. They find that 

employees’ performance improves on the individual dimensions and the overall task if a firm 

provides feedback on one task dimension and incentives on another dimension. 

 

However, learning to develop long-term strategies comes at the cost of short-term decision 

accuracy because employees must frequently change and adjust strategies in a trial-and-error 

manner before achieving desirable learning outcomes (Sprinkle, 2000; Sprinkle and Bonner, 

2002, Farrell et al., 2012). Under a piece-rate incentive contract, they even get punished for 

making bad decisions (Bonner, 2008). Therefore, introducing incentives in a complex task 

without guidance creates a high level of arousal, which results in a less effective performance 

than introducing incentives in a simple task (Ashton, 1990; Bailey and Fessler, 2011). 

 

4.2.2 Task Complexity and Behaviour Controls 

A complex task is relatively open-ended and unstructured, involving many information 

elements (Kachelmeier et al., 2008). A complex task imposes a greater amount of cognitive 

load on employees than a simple task. Therefore, it is difficult for employees to learn the 

complex task and for incentives to positively affect their performance just by increasing effort. 

If employees do not possess the relevant knowledge and learning-by-doing requires too many 

cognitive resources, the performance of a complex task is unlikely to improve (Earley, 2001; 

2002). 

 

One way to manage performance in a complex task is to use MCS. In a complex task, an 

appropriate control system is not only motivating the level of effort but also the allocation of 

cognitive resources (Christ et al., 2016; Brüggen et al., 2018). Brüggen et al. (2018) 

demonstrate that controls play an important role in performing complex tasks by directing 
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employees’ attention and providing guidance. A combination of input and output controls on a 

routine task guides employees to save sufficient cognitive resources to think creatively 

(Brüggen et al., 2018). Christ et al. (2012) investigate the timing to provide performance 

feedback and the effect of preventive (without the right to override controls) and detective 

controls (with the right to override controls) on employee performance. They find that giving 

employees immediate feedback results in better performance on the controlled dimension of 

the task than those with detective control-delayed feedback. Christ et al. (2016) design a multi-

dimension production task where employees are responsible for both the quantity and quality 

of production outputs and only the quality dimension is controlled (i.e. data entry accuracy). 

Christ et al. (2016) further find that a control system with feedback controls on one dimension 

and incentive controls on the other dimension motivates a high level of effort from employees 

and directs their attention to learning various responsibilities of a complex task (Christ et al., 

2016).  

 

The incentive literature provides evidence that a combination of incentives and nonfinancial 

controls (e.g. performance measures) are important for employees’ performance in a complex 

task. While creative-based incentives guide employees to produce high-creativity outputs, 

using them in isolation suppresses the productivity of less-creative outputs (Kachelmeier et al., 

2008). Compared to creative-based incentive contracts, quantity-based incentives lead to better 

task performance as employees balance the demands of being creative and productive rather 

than overly focusing on creativity (Kachelmeier et al., 2008). An incentive contract based on 

multiple performance measures of a firm’s strategy guides employees to better understand the 

strategy than an incentive contract based on a single measure, so employees can better use the 

performance measurement information when they perform a complex task (Choi et al., 2012). 
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For incentives to positively affect performance in a complex task, firms can introduce 

behavioural controls to simplify the complex task and provide guidance for employees. First, 

behavioural controls can simplify complex tasks because they restrict employees’ behaviour 

and their choices, especially to avoid potential mistakes. Second, behavioural controls guide 

employees to make desirable decisions. Firms can integrate machine-learning-based algorithm 

to controls that utilises a large number of variables to make predictions, which becomes 

valuable information for employees to make decisions (Richins et al., 2017). For example, 

automobile merchants use data-driven behavioural controls such as decision support tools to 

guide merchants in a demand forecast task (Kesavan and Kushwaha, 2020). Kesavan and 

Kushwaha (2020) find that behavioural controls automate the routine part of a forecasting task, 

which reduces the amount of information the merchants need to process. In addition, the 

controls facilitate merchants’ learning because the controls are equipped with machine-

learning-based algorithms, which help merchants with other non-routine tasks such as 

forecasting inventory replenishment. As a result, merchants can make profitable decisions 

based on data rather than their intuition. 

 

4.2.3 Behavioural Controls and Flexibility 

However, behavioural controls are often incomplete. First, as senior managers introduce 

behavioural controls, the controls are not always customised to suit a particular local 

environment or are not always up to date (Wouters and Wilderom, 2008). Second, behavioural 

controls are limited by the original algorithm and cannot restrict all undesirable behaviours of 

employees, nor do they support all contingencies beyond the original settings (Wouters and 

Wilderom, 2008; Wouters, 2009; Wouters and Roijmans, 2011). Third, previous studies show 

a relation between the use of controls and withdrawal behaviour as employees feel demotivated 
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when they perceive the behavioural controls as negative, not user-friendly, or not supportive 

(Malina and Selto, 2001). 

 

These limitations imply that flexibility is necessary for controls to improve learning and 

performance (Adler and Borys, 1996). I define flexibility as employees' degree of freedom in 

using a control, with the right to override control decisions (Adler and Borys, 1996; Ahrens 

and Chapman, 2004). Previous studies in the enabling literature find that flexibility is the 

essence of high-quality controls (Wouters and Wilderom, 2008). Firms use flexibility to loosen 

controls in response to variations of the standard decisions, so employees can amend the 

controls in case of unexpected problems (Ahrens and Chapman, 2004). In a budgeting process, 

flexibility allows moderate budgetary slack by loosening budgeting goals so that employees 

can make a balance between the short-term profits and a firm’s strategy in the long term (Van 

der Stede, 2000). With flexible controls, employees can override control decisions when they 

confront an issue that is not covered by the behavioural controls, or the behavioural controls 

make a mistake (Wouters and Wilderom, 2008). Flexibility is also important to customise 

behavioural controls and make the controls suitable for the local environment when employees’ 

preferences based on their knowledge are not represented in the controls (Wouters and 

Roijmans, 2011). 

 

The enabling literature suggests that flexibility provides employees opportunities to explore a 

complex task, which leads to learning and a solid understanding of the task (Wouters and 

Wilderom, 2008). First, employees have opportunities to deal with unexpected issues, which 

are otherwise locked from them (Adler and Borys, 1996). Exploring an unexpected issue and 

how it interacts with behavioural control, flexibility allows employees to learn how to solve 

unexpected breakdowns and develop a long-term strategy to improve task performance over 
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time. Second, modifying, adjusting, and customising a behavioural control facilitate learning 

of alternative control decisions through trial-and-error experimentation, which deepens the 

understanding of input-output relationships in a complex task (Wouters and Wilderom, 2008; 

Wouters and Roijmans, 2011). 

 

While flexibility facilitates learning, it nevertheless complicates the task assigned to 

employees. In addition to performing the task on hand, employees are expected to successfully 

override control decisions when necessary. Overriding requires precise judgment and decision-

making, which imposes an additional cognitive load on employees and might adversely affect 

their performance of the task on hand. 

 

4.2.4 Flexibility and Employees’ Knowledge 

Accounting researchers in the field of judgment and decision-making find that person variables, 

including experience and knowledge, play an important role in the performance of accounting-

related tasks, because experience and knowledge moderate the task complexity and 

performance relation (Bonner and Sprinkle, 2002). With experience, employees build relevant 

knowledge in their long-term memory, which frees up their working memory to process novel 

information in a complex task (Sweller et al., 2019). In accounting literature, Iselin (1988) finds 

that while employees are less likely to make correct decisions and take more time to make 

decisions as task information elements increase, these negative effects of task complexity are 

reduced after employees gain experience and relevant knowledge of the task. Earley (2002) 

finds that experienced auditors, who have learned relevant auditing knowledge, are less likely 

to overlook inconsistencies in real estate valuations and make more correct decisions than 

inexperienced auditors in a complex property evaluation task. 
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Previous studies present mixed evidence on how flexibility facilitates learning. On the one 

hand, some studies suggest employees’ trial-and-error experimentation through overriding 

control decisions ensures successful learning of a complex task (Wouters and Wilderom, 2008; 

Wouters and Roijmans, 2011). On the other hand, other studies show that flexibility should 

only be given after employees gain basic knowledge of controls, so the flexible use of controls 

increases the overall quality of the MCS (Ahrens and Chapman, 2004; Chapman and Kihn, 

2009). For example, Thornock (2016) discusses how the timing of performance feedback 

impacts individual learning and performance. He finds that providing feedback before 

implementing an initial decision discourages employee learning and decreases future 

performance due to high learning costs. Similarly, providing feedback after an extended delay 

relative to a short delay hinders learning and future performance. From the perspective of 

cognitive load management, while flexibility provides employees opportunities to learn by 

doing, it increases task complexity and imposes additional cognitive load. Therefore, I argue 

the timing to introduce flexibility to employees is critical for flexibility to improve employee 

learning while managing their cognitive load. 

 

I consider two different timings to introduce behavioural controls in a complex task, 

introducing flexibility in a behavioural control immediately when employees have not gained 

relevant knowledge of the control and the task (i.e., immediate flexibility), or introducing 

flexibility in behavioural controls in the complex task after they have gained basic knowledge 

(i.e., late flexibility). From the perspective of cognitive load management, immediate flexibility 

imposes a higher cognitive load than late flexibility because employees have not gained 

experience at the beginning of the task. Since immediate flexibility is more likely to cognitively 
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overwhelm employees than late flexibility, immediate flexible controls are more likely to 

hamper employee learning than late flexible controls.16 

 

4.2.5 Flat Wage Contracts and Immediate versus Late Flexibility 

Under a flat-wage contract, immediate flexibility is more costly for employees than late 

flexibility because immediate flexibility increases the task complexity and employees’ 

cognitive burden on learning. Although employees with immediate flexibility have more 

opportunities to override the controls, they lack the incentives to utilise these opportunities. 

Even if they take the opportunities, they are likely to be overwhelmed by the additional 

cognitive load imposed on them. Based on the findings in Study One, the inexperienced 

employees with flexibility are more likely to adopt inadequate strategies, misuse the rights to 

override the behavioural controls or stop seeking out information, which hampers learning and 

performance. Therefore, a complex task resulting from immediate flexibility overloads 

employees’ working memory and results in ineffective learning when incentives are 

unavailable (i.e. a flat-wage contract). 

 

When a contract is flat-wage, I argue that firms should only allow flexibility after employees 

gain basic knowledge of behavioural controls. This is termed behavioural controls with late 

flexibility. I hypothesise that behavioural controls with late flexibility facilitate more learning 

than immediate flexibility. This is because behavioural controls with late flexibility consist of 

pre-planned processes and structures that employees need to follow, so it simplifies the task 

for them to perform in the beginning. Without immediate flexibility, the task involves fewer 

 
16 I acknowledge the fact that in practice it is not always possible to have late flexibility. Therefore, the learning 

achieved before the organisation change might not apply to the environment after the change. However, the 

learning is still relevant to some extent since learning happens continuously and even after the introduction of 

late flexibility. For example, , participants should be able to combine the basic task characteristics that did not 

change (correct updates) with the new environment to generate new knowledge. The important thing with late 

flexibility is that it separates the learning of basic task characteristics and the learning of advanced control 

characteristics, which effectively manage the cognitive load of employees. 
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alternative control decisions and a solution to the task exists (Bonner and Sprinkle, 2002). The 

behavioural controls with late flexibility also avoid encountering uncertainty and unexpected 

situations that can overload employees’ working memory. Such a control system act as a 

foolproof system at the beginning, to avoid poorly made decisions when employees also have 

to focus on learning and developing a long-term strategy (Adler and Borys, 1996). As a result, 

such controls direct employees to focus on the essential task information first and facilitate 

knowledge building in long-term memory. After employees gain a basic understanding of the 

task, the behavioural controls then should become flexible, so employees can use their 

knowledge to override controls accurately. Therefore, when the contract is a flat-wage one, late 

flexibility facilitates learning more than immediate flexibility.  

 

4.2.6 Incentive and Immediate versus Late Flexibility 

In the cognitive science literature, researchers find that monetary incentives improve working 

memory function through motivation and effective cognitive resource allocation (Manga et al., 

2020). Since incentives improve the working memory function, employees with a piece-rate 

incentive contract can potentially better cope with the task complexity due to immediate 

flexibility in behavioural controls. In other words, there is a potential benefit to combining 

incentives and immediate flexibility in behavioural controls in which employees avoid 

cognitive overload while enjoying the learning opportunities by overriding the control 

decisions immediately. 

 

I argue that incentive contracts (piece rate versus flat wage) interact with the timing to introduce 

flexibility (immediate versus late) in behavioural controls on employee learning in a complex 

task. On the one hand, employees with a piece-rate incentive contract are more motivated to 

learn than employees with a fixed-wage contract and exert more cognitive resources in 
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experimenting with the controls, which simulates learning and knowledge development. 

Overriding controls immediately allows employees to establish relevant knowledge in long-

term memory faster than overriding controls at a late stage. In addition, experienced employees 

can apply the knowledge in the task at a late stage to improve performance. 

 

Under a piece-rate incentive contract, immediate flexibility enables employees to learn more 

than late flexibility because they are incentivised to explore the task with flexibility from the 

beginning. Since incentives motivate employees to exert more cognitive resources, flexibility 

is less likely to overload employees’ working memory. I argue employees with piece-rate 

incentives and immediate flexibility achieve better learning than employees with late flexibility 

or with a flat-wage contract. That is, immediate flexibility provides the most opportunities to 

learn and piece-rate incentives motivate the employees to exploit the learning opportunities. In 

a complex task, employees’ performance in the short-term is unlikely to improve even if they 

are under an incentive contract because employee learning plays an important role in their 

performance (Libby and Lipe, 1992; Sprinkle, 2000). Employees with incentives and 

immediate flexibility from the beginning are more likely to outperform employees with fewer 

opportunities to learn (i.e., late flexibility) or employees who lack the motivation to learn (i.e., 

flat wages) in the long term. Therefore, I hypothesise that immediate flexibility with a piece-

rate incentive contract facilitates learning more than late flexibility or a flat-wage contract. This 

leads to the second hypothesis: 
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Main Hypothesis: Employees with immediate flexibility learn more than those with late 

flexibility under a piece-rate incentive contract than under a flat-wage contract. 

 

Figure 4.1 Study 2 Main Hypothesis  

 
 

 

4.3 RESEARCH METHOD 

4.3.1 Task Description 

The main task is adapted from Sprinkle (2000). In the task, each participant is assigned the role 

of a production manager and decides on the production quantity for 18 independent trials. In 

each trial, the participants make 5 production quantity choices for 5 consecutive periods. The 

production quantity and market demand jointly determine participants’ profit. Participants 

receive a positive profit when the production quantity is not higher than the market demand. 

The market demand stays the same within a trial of 5 consecutive periods. At the start of a new 

trial, the demand randomly changes and remains the same for 5 new periods. Table 4.1 shows 

all possible combinations of output choices and market demands for each period of the 
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production tasks and the corresponding profits. As shown in Table 4.1, participants receive 

more profit if their production quantity is getting closer to the market demand but no more than 

the market demand. Participants have 180 seconds to perform each trial. 

 

Table 4.1 Experiment Main Task Adopted from Sprinkle (2000) 
Market Production Quantity 

Demand 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2 5 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3 5 5 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

4 5 5 10 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

5 5 5 10 20 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

6 5 5 10 20 20 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7 5 5 10 20 20 30 30 0 0 0 0 0 0 0 0 0 0 0 0 0 

8 5 5 10 20 20 30 30 30 0 0 0 0 0 0 0 0 0 0 0 0 

9 5 5 10 20 20 30 30 30 45 0 0 0 0 0 0 0 0 0 0 0 

10 5 5 10 20 20 30 30 30 45 45 0 0 0 0 0 0 0 0 0 0 

11 5 5 10 20 20 30 30 30 45 45 60 0 0 0 0 0 0 0 0 0 

12 5 5 10 20 20 30 30 30 45 45 60 60 0 0 0 0 0 0 0 0 

13 5 5 10 20 20 30 30 30 45 45 60 60 60 0 0 0 0 0 0 0 

14 5 5 10 20 20 30 30 30 45 45 60 60 60 80 0 0 0 0 0 0 

15 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 0 0 0 0 0 

16 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 0 0 0 0 

17 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 0 0 0 

18 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 95 0 0 

19 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 95 100 0 

20 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 95 100 100 

Notes: This table shows the main task from trials 1 to 15. Profit points are a function of unobserved market demand 

and production quantity. 

 

 

When performing a trial, participants do not know the market demand, and they are informed 

that the demand does not change within a trial. In addition, they always have access to the profit 

table with each combination of market demand and production quantity (see Table 4.1). Since 

market demand does not change within a trial, they can learn to narrow the range of the 

unknown market demand in later periods based on the profit they earn in early periods 

(Sprinkle, 2000).  

 

This follows the first principle to perform this task, the correct update principle. The principle 

states that when profit is zero in a period, participants need to decrease production in the next 

period. When they receive a positive profit, an increase in the production quantity in the next 
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period is potentially more profitable. Thus, correctly updating beliefs about the unknown 

market demand helps participants narrow the range of the demand.17 

 

The second principle to perform the task is the dominated choice principle. There are eleven 

dominated production quantities (2, 5, 7, 8, 10, 12, 13, 15, 17, 18, 20) that are never optimal 

and should not be chosen (Sprinkle, 2000; Hannan et al., 2008). For example, production 

quantities 12 and 13 produce the same profit as 11 except when demand is 11 in which case a 

choice of 11 gives a profit of 60 as opposed to zero profit with a choice of 12 or 13. 

 

The third principle to maximise profit is the high start principle. The principle states that 

choosing a relatively high quantity in the first period of a trial is informative and valuable to 

maximise the profits of the whole trial. This “high start” principle emphasises that the profit 

feedback on high quantities reveals information about the potential of high market demand. 

Sprinkle (2000) shows that the optimal strategy, assuming the participant is risk-neutral, starts 

with a production quantity of 14 because the probability of no profit (market demand < 14) is 

offset by the probability of knowing early on that market demand is high (market demand > 

13). Similarly, if the profit of the first period is zero, choosing 9 is optimal for the second 

period. 

 

Therefore, I use Sprinkle’s (2000) task because it is a cognitively complex task, and 

participants have to focus on multiple principles to perform well in the task. From the cognitive 

load perspective, the task imposes a high cognitive load because of high information elements 

(e.g., avoiding dominated choices, using correct updates, and starting with high production 

 
17 According to the optimal strategy of Sprinkle (2000), although an increase in production quantity after receiving 

a positive profit might give participants zero profit in the next period, it is still a “first best” strategy because the 

participants can learn the market demand quicker than others and thus improve overall profits of a trial or the task 

performance in the long term. 
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quantities). Therefore, the task is appropriate for my research questions and the experiment 

setting. 

 

4.3.2 Behavioural Controls and Control Logic  

In Study One, I adopt behavioural controls that restrict participants’ behaviour of choosing 

dominated choices (i.e., dominated choice principle). However, the results show that the 

characteristics of the control systems do not affect the dominated choices as the dependent 

variable does not reach statistical significance in any of the regressions. On the other hand, the 

results of Study One indicate that participants make more correct updates after the introduction 

of the controls, so the correct update principle plays an important role in learning. 

 

Therefore, I design a different control system based on the correct update principle for Study 

Two. The behavioural controls restrict participants’ potential production choices in the second 

period of a trial based on their profits in the first period of the same trial. The control system is 

governed by two parameters, production quantity 14 and 9, based on Sprinkle’s (2000) optimal 

strategy. If the profit in the first period of a trial is positive, the participants can only choose 

from 14 to 20 production quantities for the remaining periods of the trial. Therefore, production 

quantity 14 is referred to as a positive parameter (see Table 4.2). If the participants receive 

zero profit in the first period, they can only choose from 1 to 9 production quantities for the 

remaining periods of the trial. Therefore, production quantity 9 is referred to as a zero 

parameter (see Table 4.3). 
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Table 4.2 Behavioural Controls for a Positive Profit in Period 1 
Market Production Quantity 

Demand 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2 5 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3 5 5 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

4 5 5 10 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

5 5 5 10 20 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

6 5 5 10 20 20 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7 5 5 10 20 20 30 30 0 0 0 0 0 0 0 0 0 0 0 0 0 

8 5 5 10 20 20 30 30 30 0 0 0 0 0 0 0 0 0 0 0 0 

9 5 5 10 20 20 30 30 30 45 0 0 0 0 0 0 0 0 0 0 0 

10 5 5 10 20 20 30 30 30 45 45 0 0 0 0 0 0 0 0 0 0 

11 5 5 10 20 20 30 30 30 45 45 60 0 0 0 0 0 0 0 0 0 

12 5 5 10 20 20 30 30 30 45 45 60 60 0 0 0 0 0 0 0 0 

13 5 5 10 20 20 30 30 30 45 45 60 60 60 0 0 0 0 0 0 0 

14 5 5 10 20 20 30 30 30 45 45 60 60 60 80 0 0 0 0 0 0 

15 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 0 0 0 0 0 

16 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 0 0 0 0 

17 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 0 0 0 

18 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 95 0 0 

19 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 95 100 0 

20 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 95 100 100 

Notes: This table shows how the behavioural controls function when the profit in the first period of a trial is 

positive. In this case, the participants can only choose from 14 to 20 production quantities for the remaining 

periods of the trial, and the behavioural controls block production quantities from 1 to 13 for the remaining periods 

of the trial. 

 

The controls are incomplete because they cannot observe the choice but only the profit. As a 

result, they do not block every possible wrong choice against the correct update principle18. In 

addition, behavioural controls only guide behaviours starting from the second period and not 

from the first period. The incompleteness of the controls is important for a flexibility 

characteristic with which participants can improve decision-making by overriding the control 

decisions. 

 

The control logic of the behavioural controls is to guide participants to follow the correct update 

and high start principles. First, the controls serve as a reminder of the correct update principle. 

For example, when participants choose 11 and receive a positive profit in the first period, the 

 
18 In other words, the controls are not based on a specific production quantity made in the first period because the 

parameters do not change and always block from 10 to 20 or from 1 to 13. A completed control would block 

choices based on the specific production choice in the first period. For example, if the first period choice is 8 and 

the profit is positive, an advanced control would block from 1 to 7 in the remaining periods. However, due to the 

incompleteness of controls, there is an opportunity for participants to override the controls and potentially learn 

more based on the profit points they earn. 
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behavioural controls facilitate them to increase their choice in the second period by blocking 

choices from 1 to 13. Similarly, when participants choose 11 and receive zero profit in the first 

period, the controls guide participants to choose a lower choice in the second period by 

blocking choices from 10 to 20. On the other hand, the default parameters might restrict choices 

that are not against the principles if participants decide to start with a low choice in the first 

period. For example, when the market demand is 11, and a participant chooses 9 in the first 

period, the participant receives a positive profit of 45 points in the period. In the remaining 

periods, the behavioural controls block all quantities below 14, so the participant always 

receives zero profit. 

 

Table 4.3 Behavioural Controls for a Zero Profit in Period 1 
Market Production Quantity 

Demand 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2 5 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3 5 5 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

4 5 5 10 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

5 5 5 10 20 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

6 5 5 10 20 20 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7 5 5 10 20 20 30 30 0 0 0 0 0 0 0 0 0 0 0 0 0 

8 5 5 10 20 20 30 30 30 0 0 0 0 0 0 0 0 0 0 0 0 

9 5 5 10 20 20 30 30 30 45 0 0 0 0 0 0 0 0 0 0 0 

10 5 5 10 20 20 30 30 30 45 45 0 0 0 0 0 0 0 0 0 0 

11 5 5 10 20 20 30 30 30 45 45 60 0 0 0 0 0 0 0 0 0 

12 5 5 10 20 20 30 30 30 45 45 60 60 0 0 0 0 0 0 0 0 

13 5 5 10 20 20 30 30 30 45 45 60 60 60 0 0 0 0 0 0 0 

14 5 5 10 20 20 30 30 30 45 45 60 60 60 80 0 0 0 0 0 0 

15 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 0 0 0 0 0 

16 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 0 0 0 0 

17 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 0 0 0 

18 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 95 0 0 

19 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 95 100 0 

20 5 5 10 20 20 30 30 30 45 45 60 60 60 80 80 95 95 95 100 100 

Notes: This table shows how the behavioural controls function when the participants receive zero profit in the 

first period of a trial. In this case, they can only choose from 1 to 9 production quantities for the remaining periods 

of the trial, and the behavioural controls block production quantities from 10 to 20 for the remaining periods of 

the trial. 

 

As a result, the second function of the behavioural controls is to guide participants to follow 

the high start principle by setting the positive parameter relatively high (i.e., 14 production 

quantities). If participants choose a relatively low production quantity in the first period, they 
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are more likely to encounter behavioral restrictions which result in zero profit in the remaining 

periods of a trial. To avoid behavioural restrictions again in a subsequent trial, participants need 

to adapt and learn to choose a relatively high quantity in the first period of the subsequent trial, 

which brings them closer to Sprinkle’s (2000) optimal strategy over time. In the same example, 

when the market demand is 11 and a participant chooses 14 to start the first period, the 

behavioural controls block all quantities from 10 to 20, which do not intervene with the 

profitable choices anymore in the remaining periods (e.g., choice 11). Therefore, participants 

can avoid receiving zero profit in the remaining periods. Nevertheless, since the controls are 

incomplete, they cannot restrict all behaviours of participants against the high start principle, 

only to some extent. 

 

Finally, I design the behavioural controls in a way that they do not always follow the control 

logic but incorrectly block production quantities in some trials. In one out of three trials on 

average, behavioural controls mistakenly block the opposite side of the production table. In 

other words, in one out of three trials on average, the controls can mistakenly block from 1 to 

13 production quantities for the remaining periods of a trial, when the profit in the first period 

is zero (it should block from 10 to 20 production quantities instead). Otherwise, the controls 

can mistakenly block from 10 to 20 production quantities for the remaining periods of a trial 

in one out of three trials on average, when the profit in the first period is positive (it should 

block from 1 to 13 production quantities instead). This design makes flexibility to override the 

controls more valuable as participants have more opportunities to improve performance. The 

control system reminds participants that the controls are not perfect and makes a mistake in 

one out of three trials on average. Overall, the behavioural controls simplify the task that 

participants need to perform by blocking some choices against the important principles to 

perform the task and indirectly providing information on how to improve task performance. 
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4.3.3 Flexibility and Incentive Manipulations 

I manipulate (1) immediate flexibility versus late flexibility and (2) piece-rate incentive 

contracts versus flat-wage contracts. Flexibility allows participants to override the controls and 

choose blocked production quantities. For example, when participants receive a positive profit 

for their choices in the first period of a trial, the behavioural controls block choices from 1 to 

13. With flexibility, participants can override the controls and still make the choices (e.g., 

choose 10) in any subsequent period. 

 

Table 4.4 Additional Task 
Market Production Quantity 

Demand 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1 100 100 95 95 95 80 80 60 60 60 45 45 30 30 30 20 20 10 5 5 

2 0 100 95 95 95 80 80 60 60 60 45 45 30 30 30 20 20 10 5 5 

3 0 0 95 95 95 80 80 60 60 60 45 45 30 30 30 20 20 10 5 5 

4 0 0 0 95 95 80 80 60 60 60 45 45 30 30 30 20 20 10 5 5 

5 0 0 0 0 95 80 80 60 60 60 45 45 30 30 30 20 20 10 5 5 

6 0 0 0 0 0 80 80 60 60 60 45 45 30 30 30 20 20 10 5 5 

7 0 0 0 0 0 0 80 60 60 60 45 45 30 30 30 20 20 10 5 5 

8 0 0 0 0 0 0 0 60 60 60 45 45 30 30 30 20 20 10 5 5 

9 0 0 0 0 0 0 0 0 60 60 45 45 30 30 30 20 20 10 5 5 

10 0 0 0 0 0 0 0 0 0 60 45 45 30 30 30 20 20 10 5 5 

11 0 0 0 0 0 0 0 0 0 0 45 45 30 30 30 20 20 10 5 5 

12 0 0 0 0 0 0 0 0 0 0 0 45 30 30 30 20 20 10 5 5 

13 0 0 0 0 0 0 0 0 0 0 0 0 30 30 30 20 20 10 5 5 

14 0 0 0 0 0 0 0 0 0 0 0 0 0 30 30 20 20 10 5 5 

15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 20 20 10 5 5 

16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 20 10 5 5 

17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 10 5 5 

18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 5 5 

19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 5 

20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 

Notes: This table shows the additional task from trials 16 to 18. Profit points are a function of unobserved demand 

and production quantity, but the unobserved demand decreases with increased production quantity. 

 

 

For participants in all conditions, the behavioural controls are introduced from trial 4 to trial 

15. I manipulate the timing of introducing flexibility (immediate versus late). For immediate 

flexibility conditions, participants can always override the controls from trial 4 to trial 15. For 

late flexibility conditions, participants cannot override the control from trial 4 to trial 12 and 

only from trial 13 to 15. I also manipulate the incentive contracts (piece rate versus flat wage). 

Participants in the piece-rate incentive conditions receive the number of profit points based on 



 

129 

 

their quantity output choice (Sprinkle, 2000). Their total payment consists of two components, 

(1) 1 British Pound Sterling (GBP) as a show-up fee, and for the trials from trial 1 to trial 3, 

(2) an extra 1 GBP for every 700 points they earned from trials 4 to 18.19 Participants in the 

flat-wage conditions are paid 5 GBP regardless of the profit points they earn.20  

 

Before the participants begin, they are instructed that they participate in a production choice 

task. The website shows a short instruction and informs participants to make production 

quantity decisions to maximise their profit. To ensure that participants have understood the 

task and the calculation of the payment, they are required to take a quiz where they have to 

answer all questions correctly before going to the experiment21. The task procedure consists of 

three stages. Participants are first introduced to do the task for 3 trials in stage one (i.e., from 

trials 1 to 3) without behavioural controls. From trial 4 to trial 12, I introduce the behavioural 

controls to participants in all conditions. In addition, only the participants in the immediate 

flexibility conditions have the right to override control decisions but not the participants in the 

late flexibility conditions. In stage two (i.e., from trial 13 to trial 15), participants in all 

conditions have the right to override the behavioural controls. In stage three (from trials 16 to 

18), participants are asked to perform an additional production task where I remove the 

controls. The additional task shares the same features as the main task, but the unobserved 

market demand decreases with increased production quantity (Table 4.4). 

 

 
19 Note that participants’ payment calculation is not a “block” of points but still the concept of “piece rate”. In 

other words, the payment is not a “staircase” but linear in this study. 
20 Based on Study One, an excellent participant receives 2160 points for 12 trials which equals to 2700 points for 

15 trials. Based on the conversion formula, the participant will receive 5 GBP. I setup the payment scheme in a 

way that the expected compensations are similar across conditions. 
21 If a participant chooses a wrong answer in the quiz, an explain page will show to the participants and they need 

to answer the question again.  
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4.3.4 Task Procedure 

The details of the task procedure are shown in Figure 4.2. The 18 selected market demands are 

adopted from the market demands in Sprinkle (2000). The market demands are the same for 

participants in all conditions “to maintain consistency and comparability between sessions and 

compensation conditions” (Sprinkle, 2000, p. 309). Therefore, Trials 1 to 3 (i.e., stage 1), trials 

13 to 15 (i.e., stage 2), and trials 16 to 18 (i.e., stage 3) are set the same; but within trials 1 to 

3, trials 13 to 15 and trials 16 to 18, the order of these market demands is randomised. 
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Figure 4.2 Overview of experimental procedures, Study 2 
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Notes: This figure shows the market demands in each trial through the experiment and the trials contained in each 

stage. In stage 1, participants are required to perform Sprinkle’s (2000) task without behavioural controls. The 

trials in dark black indicate only the participants in immediate flexibility groups have the right to override the 

behavioural controls (from trials 4 to 12). The trials in light black indicate all the participants have the right to 
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override the behavioural controls (i.e., stage 2). In stage 3, the participants are required to perform an additional 

task.  

In terms of control correctness, T indicates the behavioural controls make a correct decision in the trial, and F 

indicates the controls make a mistake in the trial. In particular, in trial 15, participants in all conditions have the 

flexibility and the behavioural controls make a mistake.  

In the additional task, the unobserved demands are 4, 7, and 15 because unobserved demand decreases with 

increased production quantity. For example, choosing 4 production quantities in the additional task is equal to 

choosing 17 in the main task because both choices give the same potential profit of 95 points. 

 

Participants are expected to maximise total profit points consisting of profit points in each trial 

and additional points as a time bonus when they complete a trial early. As stated in the 4.3.1 

Task Description section, participants receive more profit points if their production quantity is 

getting closer to the market demand but no more than the market demand. In addition, when 

participants complete a trial early, they are awarded additional points as a time bonus. For each 

trial, they earn 1 additional point for every 4 seconds that they finish before the 180 seconds 

time limit. The time bonus is included in the total profit points for the participant’s cash 

payment in the incentive conditions (recall that an additional 1 GBP for 700 points they earn). 

I also design manipulation checks to measure flexibility and incentive contracts (piece rate 

versus flat wage). Flexibility is measured using an instrument designed by Chapman and Kihn 

(2009) in a 7-point Likert scale ranging from strongly disagree to strongly agree. Participants 

are asked if they agree with the statements, including “Overall, I can only follow the decisions 

provided by the decision aid at all times” and “Overall, the decision aid focuses on ensuring 

strict adherence to original decisions provided by the aid at all times.” The manipulation check 

for flexibility reverses the answers to those questions and takes the average. I conduct 

manipulation checks on participants’ opinions about flexibility after trial 12 (Flexibility_1) and 

again after trial 15 (Flexibility_2). I expect participants in immediate flexibility and late 

flexibility conditions have a different option in the Flexibility_1 manipulation check and no 

difference in the Flexibility_2 manipulation check. For the incentive manipulation, I ask the 

participants that “Please tell me, which of the following best describes your total payment?” 

and they need to choose one of the following two statements that best describe their incentive 



 

133 

 

contracts. For the flat-wage conditions, the correct statement is “1 British Pound Sterling (GBP) 

for the first 3 trials and 4 GBP for the rest of the 15 trials”. For the piece-rate incentive 

conditions, the correct statement is “1 British Pound Sterling (GBP) for the first 3 trials and an 

extra 1 GBP for every 700 in profit you earned in the rest of the 15 trials”. After participants 

finish trial 12, they answer the manipulation checks to validate the flexibility manipulation 

from trials 4 to 12. After they complete trial 15, I again ask the same flexibility manipulation 

questions from trials 13 to 15. Finally, after they complete trial 18, I ask questions about the 

incentive manipulation.22 

 

4.3.5 Dependent Variables  

I measure changes in performance, period one decision, and correct updates from stage one to 

the average of stages two and three to increase the power of detecting the hypothesised 

effects.23 I also measure changes in performance, period one decision, and correct updates 

between stages 1 and 2 and stages 1 and 3. Performance refers to the total profit points 

including time bonus points a participant makes in each stage. Period one decision refers to a 

participant’s decision of production quantity in the first period of a trial. I measure participants’ 

period one decision to investigate if they are aware of the high start principle. Correct update 

refers to a participant’s correct decisions of production quantity in subsequent periods of a trial 

based on the profit received in early periods. I measure participants’ correct updates to examine 

if they follow the correct update principle. I am interested in examining the changes in 

dependent variables because they reduce the noise of individual differences in their initial task 

performance among participants before the behavioural controls are introduced.  

 

 
22 There was 1 participant who did not complete the experiment. 
23 This measure is calculated as the total profit points from trials 13 to 18 divided by 2 minus the total profit points 

from trials 1 to 3. 
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I also analyse participants’ performance between trials 4 and 12 because the behavioural 

controls they have are different. Participants in immediate flexibility conditions have flexibility 

between trials 4 and 12, but participants in late flexibility conditions have not been given 

flexibility. Therefore, I would like to investigate whether flexibility affects participants’ 

performance between trials 4 and 12. 

 

I use the change in performance when market demand is 17 as an additional dependent variable 

for hypothesis testing. Recall that I design the tasks with the same market demands from trial 

1 to trial 3 (i.e., stage one), from trials 13 to 15 in stage two, and from trials 16 to 18 (i.e., stage 

three). When the market demands are highest (i.e., 17 in the main task), I expect more 

observable differences between experimental conditions than when the demands are lower (i.e., 

6 in the main task) if they follow the high start principle. When market demand is the highest 

and participants follow the high start principle, they can yield the highest profit from knowing 

the market demand earlier than others starting with a low production quantity for the remaining 

periods. If my hypothesis holds, the interaction effect should be significant as the high start 

principle matters the most when the demand is highest. 

 

I also consider the learning effect within each trial as a non-routine aspect of the task. In 

Sprinkle’s (2000) task, the participants have to follow the high start principle and the correct 

update principle to achieve the highest possible profit points. First, they should start from a 

high production quantity (e.g. 14) in the first period to quickly narrow down the range of the 

potential market demand (i.e., the high start principle). Second, participants should update the 

quantities in the subsequent periods based on profit information in the previous periods to yield 

the highest possible profit points by the last period (i.e., correct update principle). Therefore, I 

measure both participants’ period 1 decisions and period 5 payoff of a trial and test them as 
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additional dependent variables. If the hypothesis holds, I expect a significant interaction effect 

for their period one decision and period 5 payoff after removing the behavioural controls in 

stage three (i.e., from trials 16 to 18). 

 

In trial 15, participants in all conditions have the flexibility to override controls and the controls 

make a mistake. I utilise this design to measure the number of correct overrides in trial 15. 

According to my theoretical development, if participants learn more from the combination of 

immediate flexibility and incentives, they are expected to make more correct updates by 

overriding the wrong control decisions in trial 15. 

 

I have the following measures to control for other person variables that might affect learning. 

I measure participants’ demographics, including their age and gender. I control for these two 

characters because they affect participants’ decision-making systematically. If the hypothesis 

holds, the interaction effect should still be significant after controlling demographic variables. 

In Study One, the results demonstrate large differences among individual participants’ 

performance within the same condition. This indicates that there might be person variables that 

result in the differences in their ability to learn, which needs to be controlled for in Study Two. 

 

4.3.6 Participant 

I again use the online platform Prolific to recruit participants and the participant recruitment 

process is largely consistent with Study One in Chapter 3. In addition, I collected the 

participants’ demographic information which includes age, gender, employment status, native 

language, and resident country. In particular, age and gender might play a role in their learning 

ability and decision-making in general. The sample size was 160 initially and 1 participant did 

not complete the experiment. Therefore, the final sample consists of 159 participants. The age 

span in the sample is between 18 to 68 years old and the average age is 29.51. The percentage 
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of males in total participants is 64%. After the recruitment process, I randomly assigned 

participants to the four conditions. There is no significant difference in the average age and the 

number of male or female participants across the conditions. Furthermore, I use gender and age 

as control variables to further test the main hypotheses and I find the regression results still 

hold after controlling age and gender. I will elaborate on the details in the result section of this 

chapter. 

 

I take the following three approaches to overcome the problem of the potentially large variation 

in my sample. First, the measure of learning construct is the change of performance between 

stage one and the average of stage two and stage three, which is effectively a partial within-

subject design in addition to the purposed between-subject design. The within-subject design 

enables me to reduce the noise in the sample associated with the individual differences (e.g., 

cognitive capacity, age, and gender) as I measure their performance at the beginning and the 

last trials and then calculate the change on average. Second, my sample size is informed by 

previous studies. Using the Sprinkle (2000) production task, Study One gives participants flat 

wages while Hannan et al. (2008) give piece-rate and tournament incentive contracts. Based 

on the results in those studies, piece-rate incentives have the main effect of about a 20% 

increase in performance compared to the performance with flat wages. Also, Study One shows 

that behavioural restriction increases performance by about 10% compared to behavioural 

controls with flexibility. Based on the information, I then ran a simulation and found that my 

design has 80% power to detect an actual effect with 50 participants per condition with 

moderate to high variability. For 25 participants per condition, I have the power of a 50% 

chance to detect an effect.24 

 

 
24 For the details of the power analysis and R codes please see https://github.com/frankma927/Second-PhD-Study. 

The small sample size is due the budget limit for my Ph.D. thesis. 
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4.3.7 Data Analysis  

I use regressions to investigate the interaction effects of incentive contracts (piece rate versus 

flat wage) and timing to introduce flexibility in the behavioural control (immediate versus late) 

on Learning (i.e., the total profit points of stages two and three on average minus the total profit 

points in stage one). The independent variables for the main effects are the timing of 

introducing flexibility (1 for the immediate flexibility condition, and -1 for the late flexibility 

condition) and incentive contracts (1 for piece-rate incentive condition, -1 for flat wage 

condition). The interaction effects incentive x timing of flexibility (1 for piece-rate 

incentive/immediate flexibility and flat wage/late flexibility, -1 for piece-rate incentive/late 

flexibility and flat wage/immediate flexibility) are used to test the main hypotheses. 

 

4.4 RESULTS 

4.4.1 Manipulation Checks 

The results confirm that the manipulations of timing to introduce flexibility and incentive 

contract functioned in the way I expected.25 Flexibility_1 check means the manipulation check 

is distributed after participants complete trial 4 to trial 12 and before they start stage 2 (trials 

13 to 15). As shown in Table 4.5, the main effects of flexibility and incentives are significant 

on Flexibility_1 check and Incentive check, respectively. Recall that from trials 4 to 12, 

participants have flexibility if they are in the immediate flexibility conditions and have no 

flexibility if they are in the late flexibility conditions. This manipulation has been captured by 

Flexibility_1 check. The coefficient for the main effect of timing to introducing flexibility is 

0.85 (p < 0.001, two-tailed) on the Flexibility_1 check. The coefficient for the main effect of 

incentive is 0.45 (p < 0.001, two-tailed) on the Incentive manipulation check. Flexibility_2 

check means the manipulation check is distributed after participants complete stage 2 (trials 13 

 
25 Recall that there were 6 participants who did not complete the experiment. I include the 6 participants in the 

manipulation check. Further analysis shows that the manipulation checks function in the way I expect regardless 

of including the 6 participants. 
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to 15). Recall that in stage 2 (trials 13 to 15), participants in all conditions are given flexibility. 

As shown in Table 4.5, the main effect of flexibility is no longer significant on Flexiblity_2 

check. The coefficient for main effect of flexibility is 0.01 (p = 0.923, two-tailed). 

 

Table 4.5 Manipulation Check 
 Dependent Variable: 

 Flexibility1 Flexibility2 Incentive 

 (1) (2) (3) 

Incentive -0.07 -0.13 0.45*** 

 (0.12) (0.13) (0.02) 

    

Flexibility 0.85*** 0.01 -0.00 

 (0.12) (0.13) (0.02) 

    

Incentive x Flexibility -0.12 -0.05 0.01 

 (0.12) (0.13) (0.02) 

    

Constant 4.00*** 4.81*** 0.49*** 

 (0.12) (0.13) (0.02) 

Observations 160 160 160 

R2 0.24 0.01 0.81 

 P<0.1; P<0.05; P<0.01 
Notes: Table 4.5 reports the coefficient and the (standard error) respectively of the main regression on 

manipulation checks. Flexibility 1 manipulation check questions are distributed after trial 12, and flexibility 2 

questions are distributed after trial 15. Incentive questions are distributed at the end of the experiment. All reported 

p-values are two-tailed. 

In the regression model, the timing of introducing flexibility is coded (1 for the immediate flexibility condition, 

and -1 for the late flexibility condition) and incentive contracts are coded (1 for piece-rate incentive condition, -1 

for flat wage condition). The interaction effects incentive x timing of flexibility (1 for piece-rate 

incentive/immediate flexibility and flat wage/late flexibility, -1 for piece-rate incentive/late flexibility and flat 

wage/immediate flexibility) are used to test the main hypotheses. 

 

 

4.4.2 Descriptive Statistics 

I present the descriptive statistics of the experiment for the three dependent variables, changes 

in performance, period one decision, and correct updates. Change performance_1, change 

period one decision_1, and change correct updates_1 refers to the changes between stage 1 and 

the average of stages 2 and 3. The change_1 captures participants’ learning before the 

behavioural controls are introduced (trials 1 to 3) after the controls are introduced (trials 13 to 

15), and after the controls are removed (trials 16 to 18). Change performance_2, change period 

one decision_2, and change correct updates_2 refer to the changes between stage 1 and stage 

2. This change_2 captures participants’ learning before the behavioural controls are introduced 
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(trials 1 to 3) and after the controls are introduced (trials 13 to 15). Change performance_3, 

change period one decision_3, and change correct updates_3 refers to the changes between 

stage 1 and stage 3. The change_3 captures participants’ learning before the behavioural 

controls are introduced (trials 1 to 3) and after the controls are removed (trials 16 to 18).  Table 

4.6 panels A, B, and C show the number of observations, the mean, and the standard deviation 

in brackets for each condition. 

 

The results show that the participants improve task performance after the introduction of the 

controls. In all conditions, the average performance and period one decision increase from stage 

1 to stage 2, and from stage 1 to stage 3. The largest performance increases are seen in the 

immediate flexibility and piece-rate incentive condition (M = 113, and 135 respectively), which 

suggests that immediate flexibility is important to improve performance when the contract is 

piece rate. For the flat wage conditions, late flexibility outperforms immediate flexibility in 

changes from stage 1 to stage 2 (M = 104 and 76 respectively), and from stage 1 to stage 3 (M 

= 126 and 110 respectively).  

 

Participants in the incentive and immediate flexibility condition have the largest increases in 

period one decision from stage 1 to stage 3 among the four conditions (M = 4.7). This indicates 

more successful learning of the high start principle with the interaction effect of immediate 

flexible controls and incentives. In the flat-wage conditions, participants with late flexible 

controls also increase the first-period decision more than their counterparts with immediate 

flexible controls from stage 1 to stage 3 (M = 3.9 and 3.2, respectively). 

 

However, the participants with incentives do not improve how they update production 

quantities based on the profit information from stage 1 to stage 2 and from stage 1 to stage 3 
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(M = 0 and -0.1 respectively for immediate flexibility and M = -0.2 and -0.2 respectively for 

late flexibility). The participants with flat wages and immediate flexibility improve the 

accuracy of correct updates from stage 1 to stage 2 and stage 1 to stage 3 (M = 0.1 and 0.2, 

respectively). It suggests that the participants learn less accurately on how to update quantities 

when either the control is late flexible, or the contract is incentive-based. 

 

Table 4.6 Descriptive Statistics of Main Dependent Variables  

Panel A, Changes in Performance  
 Piece-rate Incentive Flat wage 

 Immediate 

Flexibility 

Late  

Flexibility 

Immediate 

Flexibility 

Late 

Flexibility 

N 40 40 40 39 

 Total Performance_1 424 404 457 419 

 (135) 

 

(139) (125) (110) 

Total Performance_2 537 468 532 523 

 (192) 

 

(193) (177) (176) 

Total Performance_3 558 499 566 546 

 (156) (177) (151) (149) 

 

Change Performance_1 124 80 93 115 

 (114) (123) (131) (143) 

 

Change Performance_2 113  64  76  104  

 (127) 

 

(145) (150) (176) 

Change Performance_3 135 96 110 126 

 (134) (147) (164) (152) 
Notes: In Table 4.6 panel A, Total Performance_1, Total Performance_2, and Total Performance_3 refer to the profit points 

participants gain in stage 1 (trials 1 to 3), stage 2 (trials 13 to 15), and stage 3 (trials 16 to 18) respectively. Change 

performance_1 refers to the changes from stage 1 to the average of stages 2 and 3. The change_1 captures participants’ learning 

before the behavioural controls are introduced (trials 1 to 3) after the controls are introduced (trials 13 to 15), and after the 

controls are removed (trials 16 to 18). Change performance_2 refers to the changes between stage 1 to stage 2. The change_2 

captures participants’ learning before the behavioural controls are introduced (trials 1 to 3) and after the controls are introduced 

(trials 13 to 15). Change performance_3 refers to the changes between stage 1 and stage 3. The change_3 captures participants’ 

learning before the behavioural controls are introduced (trials 1 to 3) and after the controls are removed (trials 16 to 18). 
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Table 4.6 Descriptive Statistics of Main Dependent Variables – Cont. 

Panel B, Changes in Period One Decision 
 Piece-rate Incentive Flat wage 

 Immediate 

Flexibility 

Late  

Flexibility 

Immediate 

Flexibility 

Late 

Flexibility 

N 40 40 40 39 
Mean Period One Decision _1 8 7.6 7.3 8.3 

 (2.9) 

 

(2.7) (2.8) (2.8) 

Mean Period One Decision _2 9.5 8.9 8.8 9.8 

 (2.7) 

 

(2.8) (2.6) (3) 

Mean Period One Decision _3 12.7 11.5 10.5 12.2 

 (2.8) (3.7) (2.9) (3.1) 

 
Change Period One Decision _1 3.1 2.6 2.3 2.7 
 (2.6) (2.8) (2.8) (3.3) 
     
Change Period One Decision _2 1.5  1.3  1.5  1.5 
 (2.8) 

 

(3) (3.1) (3.9) 

Change Period One Decision _3 4.7 3.9 3.2 3.9 

 (3.7) (4) (3.5) (4.4) 
Notes: In Table 4.6 panel B, Mean Period One Decision _1, Mean Period One Decision _2, and Mean Period One Decision _3 

refer to the profit points participants gain in stage 1 (trials 1 to 3), stage 2 (trials 13 to 15) and stage 3 (trials 16 to 18) 

respectively. Change Period One Decision_1 refers to the changes between stage 1 and the average of stages 2 and 3. The 

change_1 captures participants’ learning before the behavioural controls are introduced (trials 1 to 3) after the controls are 

introduced (trials 13 to 15), and after the controls are removed (trials 16 to 18). Change Period One Decision _2 refers to the 

changes between stage 1 to stage 2. The change_2 captures participants’ learning before the behavioural controls are introduced 

(trials 1 to 3) and after the controls are introduced (trials 13 to 15). Change Period One Decision _3 refers to the changes 

between stage 1 and stage 3. The change_3 captures participants’ learning before the behavioural controls are introduced (trials 

1 to 3) and after the controls are removed (trials 16 to 18). 
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Table 4.6 Descriptive Statistics of Main Dependent Variables – Cont. 

Panel C, Changes in Correct updates 
 Piece-rate Incentive Flat wage 

 Immediate 

Flexibility 

Late  

Flexibility 

Immediate 

Flexibility 

Late 

Flexibility 

N 40 40 40 39 

Mean Correct updates_1 4.2 4 4.1 4.3 

 (0.7) 

 

(0.9) (0.9) (0.7) 

Mean Correct updates_2 4.1 3.8 4.2 4.2 

 (1.1) 

 

(1.1) (1.1) (0.9) 

Mean Correct updates_3 4.1 3.7 4.3 4.1 

 (0.9) (1) (0.9) (0.9) 

 

Change Correct updates_1 0 -0.2 0.1 -0.2 

 (0.9) 

 

(1) (0.9) (0.7) 

Change Correct updates_2 0 -0.2 0.1 -0.2 

 (1.1) (1.1) (1) (0.9) 

     

Change Correct updates_3 -0.1 -0.2 0.2 -0.2 

 (0.9) (1) (1.1) 0.7 
Notes: In Table 4.6 panel C, Mean Period One Decision _1, Mean Period One Decision _2, and Mean Period One Decision _3 

refer to the profit points participants gain in stage 1 (trials 1 to 3), stage 2 (trials 13 to 15) and stage 3 (trials 16 to 18) 

respectively. Change correct updates_1 refers to the changes between stage 1and the average of stages 2 and 3. The change_1 

captures participants’ learning before the behavioural controls are introduced (trials 1 to 3) after the controls are introduced 

(trials 13 to 15), and after the controls are removed (trials 16 to 18).  Change Period One Decision _2 refers to the changes 

between stage 1 to stage 2. The change_2 captures participants’ learning before the behavioural controls are introduced (trials 

1 to 3) and after the controls are introduced (trials 13 to 15). Change Period One Decision _3 refers to the changes between 

stage 1 and stage 3. The change_3 captures participants’ learning before the behavioural controls are introduced (trials 1 to 3) 

and after the controls are removed (trials 16 to 18). 

 

 

 

4.4.3 Hypothesis Tests 

I report one-tailed p-values for the main directional hypothesis and two-tailed p-values for other 

additional analyses. As shown in Figure 4.3, the results are consistent with my main hypothesis 

which states that employees with immediate flexibility learn more than those with late 

flexibility under a piece-rate incentive contract rather than a flat wage contract. I investigate 

the main hypothesis as the interaction effects of incentive contract x immediate flexibility on 

the changes in performance 1, 2, and 3. I test whether combining immediate flexibility with 

incentives improves learning over the main effects of the two variables. One participant did not 

complete the experiment, which reduced the sample to 159 participants. As shown in Table 

4.7, the coefficient for incentive x immediate flexibility on the change of performance 1 (from 
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stage 1 to the average of total profit points in stages two and three) is statistically significant 

16.67 (p = 0.05, one-tailed) and the change of performance 2 (from stage 1 to stages two) is 

also statistically significant 19.43 (p = 0.05, one-tailed). The result supports the main 

hypothesis. 

 

Figure 4.3 Result of Main Hypothesis 

 
 

 

To exam whether participants’ age and gender play a role in the regression results, I also 

controlled for scaled age and gender, and re-run hypothesis tests (shown in Table 4.8). The 

result also shows consistent significant coefficients in change in performance 1 and 2, 16.50 (p 

= 0.05, one-tailed) and 20.90 (p = 0.044, one-tailed) respectively. 
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Table 4.7 Main Hypothesis Test 
 Dependent variable: 

 Change  

Performance_1 

Change 

Performance_2 

Change 

Perfromance_3 
 (1) (2) (3) 

Incentive -0.99 -0.56  

(11.93) 

 

-1.41  

(11.86) 

 
 (10.14) 

  
Flexibility 5.42  

(10.14) 

5.26  

(11.93) 

5.59  

(11.86)  

Incentive x 

Flexibility  

 

16.67* 

(10.14) 

  

 

19.43* 

(11.93) 

  

 

13.91  

(11.86) 

  
Constant 102.89*** 89.24*** 116.54*** 
 (10.14)  (11.93)  (11.86)  
Observations 159 159 159 

R2 0.02 0.02 0.01 
*, **, ***, p<0.1; p<0.05; p<0.01 

 

Notes: Table 4.7 reports the regression coefficient and the (standard error) respectively. All reported p-values are 

one-tailed (i.e. directional tests). Change performance_1 refers to the changes from stage 1 to the average of stages 

2 and 3. The change_1 captures participants’ learning before the behavioural controls are introduced (trials 1 to 

3) after the controls are introduced (trials 13 to 15), and after the controls are removed (trials 16 to 18). Change 

performance_2 refers to the changes between stage 1 to stage 2. The change_2 captures participants’ learning 

before the behavioural controls are introduced (trials 1 to 3) and after the controls are introduced (trials 13 to 15). 

Change performance_3 refers to the changes between stage 1 and stage 3. The change_3 captures participants’ 

learning before the behavioural controls are introduced (trials 1 to 3) and after the controls are removed (trials 16 

to 18). 

In the regression model, the timing of introducing flexibility is coded (1 for the immediate flexibility condition, 

and -1 for the late flexibility condition) and incentive contracts are coded (1 for piece-rate incentive condition, -1 

for flat wage condition). The interaction effects incentive x timing of flexibility (1 for piece-rate 

incentive/immediate flexibility and flat wage/late flexibility, -1 for piece-rate incentive/late flexibility and flat 

wage/immediate flexibility) are used to test the main hypotheses. 
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Table 4.8 Main Hypothesis Test, Controlling Participants’ Demographic Variables (Age and 

Gender) 
 Dependent Variable: 

 Change  

Performance_1 

Change 

Performance_2 

Change 

Performance_3 
 (1) (2) (3) 

Incentive 1.69  

(10.07) 

 

2.44  

(12.21) 

 

0.94  

(11.69) 

 
 

Flexibility -0.22  

(10.09) 

 

0.52  

(12.22) 

 

-0.96  

(11.71) 

 
 

Incentive x Flexibility 

 

 

16.50* 

(10.03) 

 

20.90**  

(12.15) 

 

12.11  

(11.65) 

 

Age -6.50 -2.06  

(12.16) 

 

-10.93  

(11.65) 

 
 (10.04) 

  
Gender 58.71***  

(21.32) 

 

39.91  

(25.84) 

 

77.50***  

(24.76) 

 
 

Constant 64.06*** 62.13*** 66.00*** 
 (16.80)  (20.36)  (19.51)  
Observations 153 153 153 

R2 0.08 0.04 0.09 
*, **, ***, p<0.1; p<0.05; p<0.01 

Notes: Table 4.8 reports the regression coefficient and the (standard error) respectively. The alternative 

regressions further control the age and gender of participants. All reported p-values are two-tailed. Change 

performance_1 refers to the changes from stage 1 to the average of stages 2 and 3. The change_1 captures 

participants’ learning before the behavioural controls are introduced (trials 1 to 3) after the controls are introduced 

(trials 13 to 15), and after the controls are removed (trials 16 to 18). Change performance_2 refers to the changes 

between stage 1 to stage 2. The change_2 captures participants’ learning before the behavioural controls are 

introduced (trials 1 to 3) and after the controls are introduced (trials 13 to 15). Change performance_3 refers to 

the changes between stage 1 and stage 3. The change_3 captures participants’ learning before the behavioural 

controls are introduced (trials 1 to 3) and after the controls are removed (trials 16 to 18). 

In the regression model, the timing of introducing flexibility is coded (1 for the immediate flexibility condition, 

and -1 for the late flexibility condition) and incentive contracts are coded (1 for piece-rate incentive condition, -1 

for flat wage condition), and the interaction effects incentive x timing of flexibility (1 for piece-rate 

incentive/immediate flexibility and flat wage/late flexibility, -1 for piece-rate incentive/late flexibility and flat 

wage/immediate flexibility). 

 

These results support the argument that the incentive contract enables participants to learn more 

with the immediate flexible controls. The benefits do not stem from correctly updating the 

subsequent decision based on the previous profit information in a trial but from developing a 

long-term strategy (i.e., starting with a high production quantity in period one) to make profit 

information in early periods more informative for later periods, which is the primary function 

of the behavioural controls. The findings are consistent with the theoretical development of the 
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main hypothesis which states that piece-rate incentives help overcome the increase of cognitive 

load due to immediate flexibility and motivate participants to better exploit the learning 

opportunities with the immediate flexible controls. As for hypothesis 1, the findings suggest 

that participants benefit more from late flexibility than immediate flexibility when incentives 

are unavailable (a flat wage). Based on these findings, the interaction effects on change in 

performance are mainly driven by the better use of the high start principle.26 I explore this 

further in the next section. 

 

4.4.4 Highest Market Demands 

With the market demand setting, I use the same market demands in stage one (i.e., trials 1 to 

3), in stage two (i.e., trials 13 to 15), as well as stage three (i.e., trials 16 to 18) but a different 

order. These market demands are 6, 14, and 17 in the main task. To further investigate if 

participants learn the high start principle, I single out the highest market demands (i.e., 17) 

since the high start principle yields the greatest profits when the market demand is highest. 

When the market demand is 17, the probability of no profit (i.e., choosing a production quantity 

higher than 17) is significantly overweighed by the benefits of knowing early on that market 

demand is 17. 

 

I run the same regression as before and report the same dependent variables. The result also 

shows a marginally significant effect for the incentive and immediate flexibility interaction on 

the change in the performance from stage one to the average of stages two and three 15.78 (p 

= 0.093, two-tailed). The significant constants of change performance 1, 2, and 3 (Constant = 

111.56, 91.22, 131.90, p < 0.001, two-tailed) also suggest that the combination of the two 

 
26 Note that the high start principle emphasises that choosing a relatively high quantity in the first period of a trial 

is informative and valuable to maximise the profits of the whole trial. 
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treatments leads to an additional increase of approximately 100 profit points when the market 

demand is 17. 

 

Table 4.9 Regression Results for Dependent Variables when Market Demand is the Highest 

(i.e., Market Demand = 17) 
 Dependent Variable: 

 Change  

Performance 1 

Change 

Performance 2 

Change 

Performance 3 
 (1) (2) (3) 

Incentive -0.59  

(9.34) 

 

-0.79 

(11.15) 

 

-0.40  

(10.95) 

 
 

Flexibility 

 

  

0.25 

(9.34) 

  

2.59 

(11.15) 

  

-2.09  

(10.95) 

  
Incentive x Flexibility 

 

  

15.78*  

(9.34) 

  

16.35  

(11.15) 

  

15.22 

(10.95) 

  
Constant 110.56***  

(9.34) 

91.22***  

(11.15) 

131.90***  

(10.95)  

Observations 159 159 159 

R2 0.05 0.06 0.02 
*, **, ***, p<0.1; p<0.05; p<0.01 

Notes: Table 4.9 reports the regression coefficient and the (standard error) respectively. The alternative 

regressions use participants’ change in performance 1, 2, and 3 only when the market demand = 17. All reported 

p-values are two-tailed. Change performance_1 refers to the changes from stage 1 to the average of stages 2 and 

3. The change_1 captures participants’ learning before the behavioural controls are introduced (trials 1 to 3) after 

the controls are introduced (trials 13 to 15), and after the controls are removed (trials 16 to 18). Change 

performance_2 refers to the changes between stage 1 to stage 2. The change_2 captures participants’ learning 

before the behavioural controls are introduced (trials 1 to 3) and after the controls are introduced (trials 13 to 15). 

Change performance_3 refers to the changes between stage 1 and stage 3. The change_3 captures participants’ 

learning before the behavioural controls are introduced (trials 1 to 3) and after the controls are removed (trials 16 

to 18). 

In the regression model, the timing of introducing flexibility is coded (1 for the immediate flexibility condition, 

and -1 for the late flexibility condition) and incentive contracts are coded (1 for piece-rate incentive condition, -1 

for flat wage condition), and the interaction effects incentive x timing of flexibility (1 for piece-rate 

incentive/immediate flexibility and flat wage/late flexibility, -1 for piece-rate incentive/late flexibility and flat 

wage/immediate flexibility). 

 

Taken together, the results indicate that the participants with a combination of incentive and 

immediate flexibility improve their learning and task performance. Such improvement does 

not stem from the correct use of short-term profit information but a development of a long-

term strategy by starting with a high production decision in period one of a trial. In conclusion, 
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the results show that a combination of incentives and immediate flexibility increases the 

participants’ learning-by-doing. 

 

4.4.5 Period 5 Payoff 

The behavioural controls aim to facilitate participants to start with a relatively high choice (e.g., 

14) to perform the task in a way that is closer to Sprinkle’s (2000) optimal strategy. When 

participants play according to the optimal strategy, they know the demand by period 5 or sooner 

and thus obtain the maximum profit points (Sprinkle, 2000). Since the market demand of a 

given trial is the same across all participants, I use the period 5 payoff as an additional measure 

of the indirect effect on learning. If the timing of introducing flexibility in behavioral controls 

and the incentive contract play a role in learning, the participants in different conditions should 

learn the market demand differently by period 5 of a trial and receive different payoffs. 

 

Table 4.10 Descriptive Statistics of Mean Period 5 Payoff per Stage 
 Piece-rate Incentive Flat wage 

 Immediate 

Flexibility 

Late  

Flexibility 

Immediate 

Flexibility 

Late 

Flexibility 

N 40 40 40 39 

Mean_payoff 1 93 105.9 99.5 90 

 (50.3) 

 

(51.2) (49.5) (44.6) 

Mean_payoff 2 138 104.1 134.5 132.4 

 (55.6) 

 

(60.7) (56.1) (60.5) 

Mean_payoff 3 136.6 131.6 132.6 131.5 

 (52.2) 

 

(55.2) (58) (63.4) 

Change_payoff 1 44.3 12 34.1 42 

 (45.9) (45.4) (52.6) (54.9) 

     

Change_payoff 2 45 -1.8 35 42.4 

 (50.2) 

 

(51.3) (52.8) (58.2) 

Change_payoff 3 43.6 25.8 33.1 41.5 

 (54.4) (54.4) (64.2) (69) 
Note: This descriptive table presents the number of observations, the means, and the (stand deviations) of Period 

5 Payoff Ratio per trial in stage 1 (trial 1 to 3), stage 2 (trial 13 to 15), and stage 3 (trials 16 to 18) 

The changes in Period 5 Payoff Ratio are stage 2 minus stage 1.  

Change_payoff 1 refers to the changes of mean period 5 profit points from stage 1 to the average of stages 2 and 

3. The change_1 captures participants’ learning before the behavioural controls are introduced (trials 1 to 3) after 
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the controls are introduced (trials 13 to 15), and after the controls are removed (trials 16 to 18). Change_payoff 2 

refers to the changes of mean period 5 profit points between stage 1 to stage 2. The change_2 captures participants’ 

learning before the behavioural controls are introduced (trials 1 to 3) and after the controls are introduced (trials 

13 to 15). Change_payoff 3 refers to the changes of mean period 5 profit points between stage 1 and stage 3. The 

change_3 captures participants’ learning before the behavioural controls are introduced (trials 1 to 3) and after the 

controls are removed (trials 16 to 18). 

The market demands are the same in stages 1, 2, and 3, so the potential period 5 payoff participants could get in 

stages 1, 2, and 3 are the same, which allows for a direct comparison. 

 

I present the descriptive statistics of period 5 payoff in Table 4.10. I present the means of period 

5 payoff in each stage (i.e., stages 1, 2, and 3) and the changes between stages 1 and 2 (i.e., 

change payoff 2) and between stages 1 and 3 (i.e., change payoff 3). The results in Table 4.10 

demonstrate that participants in all but one condition (i.e. piece-rate incentive and late 

flexibility condition) receive a higher payoff in period 5 from stage 1 to stage 2. The 

participants who receive less payoff are from the incentive and late flexibility condition. This 

result is consistent with the main hypothesis that introducing a combination of immediate 

flexibility rather than late flexibility and the piece-rate incentive helps participants engage in 

learning. In the two flat-wage conditions, I observe the opposite trend as participants with late 

flexibility received a higher payoff in period 5 from stages 1 to 2 than participants with early 

flexibility (M = 28.9, 21.6 respectively). This result is consistent with my argument that 

introducing flexibility gradually rather than immediately facilitates employee learning when 

incentive contracts are not available. 

 

I run regressions for the period 5 payoff to further investigate the main hypothesis in terms of 

the learning within a trial. The result in Table 4.11 shows significant interaction effects as the 

coefficient for Incentive x Immediate flexibility on change of period 5 payoff from stage 1 to 

the average between stage 2 and stage 3 is 10.06 (p = 0.012, two-tailed), and 13.55 from stage 

1 to stage 2 (p = 0.002, two-tailed). This indicates participants earn a higher profit at the end 

of each trial per stage with the immediate flexible controls and piece-rate incentives compared 

to controls with either piece-rate incentives or immediate flexibility. This finding is consistent 
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with the main hypothesis as it indicates that immediate flexible controls provide the most 

opportunity for learning and the participants are incentivised to seize the learning opportunities. 

 

However, there is a negative significant main effect of incentives on the change of Period 5 

payoff from stage 1 to 2. The negative sign of incentives might indicate that participants felt 

more stressed when the contract is a piece-rate incentive. The piece-rate incentive contract 

leads to more incorrect decision-making within a trial (i.e., short-term decision making) in 

general. Based on the underlying control logic, a greater payoff in period 5 is a result of a high 

period 1 decision and more correct updates in a trial. Therefore, I examine these two 

mechanisms below. 

 

 

 

Table 4.11 Regression Results for Mean Period 5 Payoff 
 Dependent variable: 

 Mean 

Payoff 3 

Changes 

Payoff 2 

Changes 

Payoff 3 
 (3) (4) (5) 

Incentive 

 

  

-4.93  

(3.95) 

  

-8.55** 

(4.22) 

  

-1.32 

(4.82) 

  
Flexibility 

 

 

6.10  

(3.95) 

 

9.83** 

(4.22) 

 

2.37 

(4.82) 

 

Incentive x Flexibility 

 

10.06**  

(3.95) 

 

13.55*** 

(4.22) 

 

6.57 

(4.82) 

 

Constant 

 

33.09***  

(3.95) 

30.17*** 

(4.22) 

36.01*** 

(4.82) 

Observations 159 159 159 

R2 0.06 0.11 0.01 

                                                                           *, **, ***, p<0.1; p<0.05; p<0.01 
Notes: Table 4.11 reports the regression coefficient and the (standard error) respectively. The regressions use the 

mean period 5 payoff in stage 3, the change of period 5 payoff between stages 1 and 2, and between stages 1 and 

3 as dependent variables. Larger positive values of this measure indicate greater learning. All reported p-values 

are two-tailed. 

In the regression model, the timing of introducing flexibility is coded (1 for the immediate flexibility condition, 

and -1 for the late flexibility condition) and incentive contracts are coded (1 for piece-rate incentive condition, -1 

for flat wage condition), and the interaction effects incentive x timing of flexibility (1 for piece-rate 

incentive/immediate flexibility and flat wage/late flexibility, -1 for piece-rate incentive/late flexibility and flat 

wage/immediate flexibility). 
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4.4.6 Period 1 Decision  

In this section, I introduce an alternative measure to further investigate whether participants in 

the incentive and immediate flexibility condition successfully learn the high start principle. I 

use participants’ period 1 decision in each trial as an alternative dependent variable and run the 

regressions with the means of period one decision in stage 1 (i.e. trials 1 to 3), stage 2 (i.e. trials 

13 to 15), and stage 3 (i.e. trials 16 to 18). The result in Table 4.12 is consistent with the main 

hypothesis analysis which shows a marginally significant effect for the incentive and 

immediate flexibility interaction on the mean period one decision in stage 2 (0.39, p = 0.076, 

two-tailed). a significant effect for the incentive and immediate flexibility interaction on the 

mean period one decision in stage 3 (0.71, p = 0.005, two-tailed). The result indicates that a 

combination of incentive and immediate flexibility changes participants’ decision-making 

behaviour in period one of a trial and facilitates the learning of the high start principle after the 

behavioural controls are removed. 

Table 4.12 Regression Results for Mean Period 1 Decision 
 Dependent Variable: 

 Mean 

Decision_1 

Mean 

Decision_2 

Mean 

Decision_3 
 (1) (2) (3) 

Incentive -0.01 

(0.22) 

 

-0.04 

(0.22) 

 

0.37 

(0.25) 

 
 

Flexibility -0.13 

(0.22) 

 

-0.09 

(0.22) 

 

-0.12 

(0.25) 

 
 

Incentive x 

Flexibility 

  

0.34 

(0.22) 

  

0.39* 

(0.22) 

  

0.71*** 

(0.25) 

  
Constant 7.82*** 9.26*** 11.71*** 
 (0.22)  (0.22)  (0.25)  
Observations 159 159 159 

R2 0.02 0.02 0.06 
*, **, ***, p<0.1; p<0.05; p<0.01 

Notes: Table 4.12 reports the regression coefficient and the (standard error) respectively. The regressions use the 

mean period 1 decision in stages 1, 2, and 3. Larger positive values of this measure indicate greater learning on 

the high start principle. All reported p-values are two-tailed. 

In the regression model, the timing of introducing flexibility is coded (1 for the immediate flexibility condition, 

and -1 for the late flexibility condition) and incentive contracts are coded (1 for piece-rate incentive condition, -1 

for flat wage condition), and the interaction effects incentive x timing of flexibility (1 for piece-rate 

incentive/immediate flexibility and flat wage/late flexibility, -1 for piece-rate incentive/late flexibility and flat 

wage/immediate flexibility). 
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However, I do not find significant increases in the change in period one decision over stages 

(untabulated). Therefore, the result of the period one decision should be interpreted with 

caution since the effects can also result from the participants improving over time even in the 

absence of the controls (Sprinkle, 2000). 

 

4.4.7 Correct update choices and correct override controls 

I analyse the average correct updates of subsequent choices within a trial and trial performance 

between trials 4 and 12 to further investigate the main hypothesis in terms of the correct use of 

short-term profit information. I separate the trials when the controls are correct and when the 

controls are incorrect. 

 

I run regressions for correct updates and performance per trial and the regressions show that 

immediate flexibility plays an important role in short-term performance between trials 4 and 

12. This result in Table 4.13 indicates that the immediate flexibility is not costly (i.e. making 

more mistakes) between trials 4 and 12 but facilitates performance in the short term. However, 

the advantage of immediate flexibility in performance disappears when participants in the late 

flexibility conditions also have the right to override controls between trials 13 and 15 

(untabulated). One possible explanation is that overriding control decisions distract 

participants’ attention because it consumes more cognitive load of employees in the long term. 

As a result, participants with immediate flexibility and no incentive spend less amount of 

cognitive load on developing a long-term strategy, which is costly and hinders their task 

performance and learning in the long term. 
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Table 4.13 Regression Results for Correct Update and Performance between trials 4 and 12 
 Dependent variable: 

 
Correct update per 

trial when control is 

correct 

Correct update per 

trial when control is 

incorrect 

Performance per trial 

when control is 

correct 

Performance per trial 

when control is 

incorrect 
 (1) (2) (3) (4) 

Incentive -0.55 0.09 -12.73 0.55 
 (0.48) (0.32) (25.83) (14.23) 

     

Flexibility 1.50*** 2.07*** 68.39*** 47.11*** 
 (0.48) (0.32) (25.83) (14.23) 

     

Incentive x 

Flexibility 

0.64 

(0.48) 

-0.14 

(0.32) 

28.11 

(25.83) 

-0.48 

(14.23) 

     

Constant 30.97*** 12.68*** 984.61*** 520.58*** 
 (0.48) (0.32) (25.83) (14.23) 

Observations 159 159 159 159 

R2 0.08 0.22 0.05 0.07 

Note: p<0.1; p<0.05; p<0.01 
 

Notes: Table 4.13 reports the regression coefficient and the (standard error) respectively. The regressions use 

correct update per trial between trial 4 and 12 when control is correct or incorrect, and performance per trial 

between trial 4 and 12 when control is correct or incorrect as dependent variables. All reported p-values are two-

tailed. Recall that only the participants in immediate flexibility conditions have the right to override controls 

between trials 4 and 12. 

In the regression model, the timing of introducing flexibility is coded (1 for the immediate flexibility condition, 

and -1 for the late flexibility condition) and incentive contracts are coded (1 for piece-rate incentive condition, -1 

for flat wage condition), and the interaction effects incentive x timing of flexibility (1 for piece-rate 

incentive/immediate flexibility and flat wage/late flexibility, -1 for piece-rate incentive/late flexibility and flat 

wage/immediate flexibility). 

 

I further investigate participants overriding control decisions when controls make mistakes. In 

trial 15, participants in all four conditions have the right to override the control decisions. In 

addition, the behavioural controls made a mistake in trial 15. Therefore, I measure the number 

of correct overriding control decisions in trial 15. My measure is that if the decision in period 

1 <= the market demand, the overriding range is between 10 and 20. If the decision in period 

1 > nature, the overriding range is between 1 and 13. Based on the theoretical development, if 

participants learn more from the combination of immediate flexibility and incentives, they 

should override more wrong control decisions. 
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The result in Table 4.14 provides further evidence of the main hypothesis as the coefficient for 

incentive x immediate flexibility is 0.30 which is positive and significant (p = 0.036, two-

tailed). It suggests that participants with immediate flexibility and incentives learn more about 

the control logic and are more likely to correctly override the behavioural controls when the 

controls make mistakes. 

Table 4.14 Regression Results for Correct override control decisions in Trial 15 
 Dependent Variable 
 Total correct override controls in trial 15 

Incentive -0.15 

 (0.14) 

  
Flexibility 0.23 

 (0.14) 

  
Incentive x Flexibility 0.30** 

 (0.14) 

  
Constant 2.25*** 
 (0.14) 

Observations 159 

R2 0.05 
 *, **, ***, p<0.1; p<0.05; p<0.01 

Notes: Table 4.14 reports the regression coefficient and the (standard error) respectively. The regression uses the 

number of correct overrides of control in trial 15 as a dependent variable. Recall that all participants in trial 15 

have the right to override controls. All reported p-values are two-tailed. 

In the regression model, the timing of introducing flexibility is coded (1 for the immediate flexibility condition, 

and -1 for the late flexibility condition) and incentive contracts are coded (1 for piece-rate incentive condition, -1 

for flat wage condition), and the interaction effects incentive x timing of flexibility (1 for piece-rate 

incentive/immediate flexibility and flat wage/late flexibility, -1 for piece-rate incentive/late flexibility and flat 

wage/immediate flexibility). 

 

4.4.8 Summary of Results 

The results also show converging evidence on the benefits of combining piece-rate incentive 

contracts and immediate flexibility (i.e. main hypothesis). The interaction effect of piece-rate 

incentives and immediate flexibility shows additional improvements over and above the main 

effects in learning the long-term strategy (i.e. high start principle). The results also show that 

immediate flexibility is particularly beneficial for the correct use of profit information in the 

short term, such as the number of correct updates and task performance in a trial. 
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4.5 DISCUSSION AND CONCLUSION 

In Study One, I find that with internal transparency and repair, employees improve learning 

but not with internal transparency and flexibility. In this study, I hypothesise that the timing 

(immediate vs. late) of introducing flexibility into behavioural controls interacts with 

employees’ incentive contracts on employee learning. When employees are under a piece-rate 

incentive contract, they learn better if they have the flexibility to override the controls 

immediately as flexibility provides more learning opportunities. When participants are under a 

flat wage contract, the extra responsibility of overriding increases the cognitive load on 

learning. I find that with a piece-rate incentive contract and immediate introduction of 

flexibility, participants adopt the high start principle as a long-term strategy, which leads to 

learning over time. 

 

In this study (Study Two), the participants have to cognitively process how to override the 

controls every time they disagree with the behavioural controls in conditions with immediate 

flexibility. Therefore, the participants are still burdened with the cognitive load of overriding 

the controls. In the experiment, the piece-rate incentives reduce the cognitive overload effect 

of immediate flexibility. It motivates the participants to exert effort and seize the learning 

opportunities provided by immediate flexibility. This finding enriches the incentive literature 

(Sprinkle, 2000; Bonner and Sprinkle, 2002; Buchheit et al. 2012; Newman et al., 2020) as I 

find that incentive contracts play an important role in the flexible use of enabling control 

systems. 

 

In summary, in addition to the cognitive explanation for the role of MCS in Study One, I focus 

on a motivational effect that enabling controls also have. The autonomy granted by flexibility 

helps employees identify more with their tasks, motivating them to work harder (Wouters and 

Wilderom, 2008; Wouters and Roijmans, 2011). The study enriches the claim of the 
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motivational aspects of enabling controls. I find that there is a beneficial effect of flexibility if 

the flexibility as an advanced characteristic is slowly integrated into the controls. This is 

because employees become more motivated as they become better at the task (Bandura, 1977). 

If it is integrated immediately, employees who have not built relevant knowledge in the long-

term memory are likely to experience cognitive overload. Alternatively, the claim of the 

motivational effects of enabling controls can be conditioned on outcome controls such as a 

piece-rate incentive contract. A piece-rate incentive contract motivates employees to exert 

more effort on learning overriding and thus moderating the effect of cognitive overload. In 

addition, I find that participants under an incentive contract can better interpret the implied 

principle of controls and change their behaviour by developing a long-term strategy to further 

improve task performance. 
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4.6 APPENDIX 

Screenshots from Experiment Task 

4.6.1 Experiment Manipulation Checks 

 

Piece rate incentive contract and flat wage contract (after trial 18) 

 

Flexibility 1 immediate and late flexibility (after trial 12) 

 

Flexibility 2 immediate and late flexibility (after trial 15)
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4.6.2 Experiment Task and Procedure 

 

Once participants log in to the online experiment system, they first read the consent forms, an 

overview of the experiment, and the task instructions. A follow-up quiz is used to ensure that 

participants understand instructions. If answers were incorrect, feedback was given to help the 

participant understand why the answer was incorrect, and they must complete the quiz question 

again.  

 

In Stage 1 (i.e., Trials 1 to 3), all participants performed the same production task as Sprinkle 

(2000) without any control. Then depending on the condition, participants advanced to Stage 

2 (i.e., Trials 4 to 15) with different control treatments. In Stage 3 (i.e., trials 16 to 18), all 

participants performed a new production task without any control. Participants always have 

access to the information table, which elaborates the relations between production quantity and 

profit points. The details are provided below. 

 

Piece rate incentive contract versus flat wage contract conditions 

In the task instruction, participants are told what the contract they are under (piece-rate 

incentive contracts or flat-wage contracts) and how the profit is calculated in both Stage 2 and 

Stage 3. In Stage 1, participants in all conditions receive a flat wage payment of 1 GBP. 

 

Piece-rate incentive contract condition: 

Stage 2: You have completed the first three trials, and you have 15 trials remaining. Below you 

can read how you will be paid for the next 12 trials.  

Payment calculation for the next 12 trials 

Important: Your payment for the next 12 trials is different from the first three trials. 
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Once you complete the next 12 trials, your payment for the next 12 trials is calculated as 

follows: 

An extra 1 GBP for every 700 in profit (a conversion rate) you will earn in the next 12 trials. 

That means the more total profit you earn, the higher your payment for the next 12 trials. 

 

Stage 3: You have completed 15 trials, and you have the final three trials remaining. 

Below, you can read how your payment for the final three trials and your total payment will be 

calculated. 

Payment calculation for the final three trials 

Important: Your payment for the final three trials is the same as the last 12 trials you just 

completed. Once you complete the final three trials, your payment for the final three trials is 

calculated as follows: 

An extra 1 GBP for every 700 in profit (a conversion rate) you will earn in the final three trials. 

That means the more profit you earn, the higher your payment for the final three trials. 

Your total payment calculation 

Reminder: Once the final three trials have been completed, your total payment is calculated as 

follows: 

Again, your total payment consists of two components, 1 British Pound Sterling (GBP) for the 

first 3 trials and an extra 1 GBP for every 700 in profit (a conversion rate) you earn in the other 

15 trials. That means the more total profit you earn, the higher your total payment. 

Payment for the final 3 trials in GBP = Cumulative Profit for the final 3 Trails (Including 

Time Bonus) ÷ 700  
 

Payment for the next 12 trials in GBP = Cumulative Profit for the Next 12 Trails 

(Including Time Bonus) ÷ 700 
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Flat wage contract condition: 

Stages 2:  You have completed the first 3 trials and 15 trials remaining. Below you can read 

how you will be paid for the remaining 15 trials. 

Payment calculation for the remaining 15 trials 

Important: Your payment is 4 GBP for the remaining 15 trials regardless of your profit. 

Once the remaining 15 trials have been completed, your profit for the remaining 15 trials is 

calculated as follows: 

4 (GBP) for the remaining 15 trials regardless of profit. 

Therefore, your payment for the remaining 15 trials is 4 GBP regardless of your profit. 

 

Your total payment calculation 

Stage 3: Reminder: Once the final three trials have been completed, your total payment is 

calculated as follows: 

Again, your total payment consists of two components, 1 British Pound Sterling (GBP) for the 

first 3 trials and 4 GBP in the other 15 trials regardless of your profit. 

 

 

 

Payment for the next 15 trials in GBP = 4 GBP 
 

Total Payment in GBP = 1 GBP for the first 3 trials + Cumulative Profit for the other 15 

Trails (Including Time Bonus) ÷ 700 
 

Total Payment in GBP = 1 GBP for the first 3 trials + 4 GBP for the other 15 trials 
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Immediate flexibility versus late flexibility conditions 

The task instruction provides information on how the decision aid works. When the participants 

can override the decision aid, the instruction also provides related information on it according 

to the manipulation they are with (immediate flexibility versus late flexibility). 

 

Immediate flexibility condition: 

Trial 4 in Stage 2: 

Important: The decision aid is not always correct, and the accuracy rate is 66.7%. In other 

words, the decision aid makes a mistake in 1 out of 3 trials on average. 

Specifically, in 1 out of 3 trials on average, the decision aid mistakenly blocks production 

quantities from 10 to 20 for the remaining periods of the trial when a participant receives a 

positive profit in the 1st period, or it blocks production quantities from 1 to 13 for the remaining 

periods of the trial when the 1st-period profit is 0. 
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Importantly, although the aid is not perfect, the specific blocking range (i.e., from 1 to 13 or 

from 10 to 20) of the decision aid contains valuable information for you to learn and improve 

decision-making in the long term. 

Because the decision aid is not always correct, the system will allow you to override the 

decision aid, which might help to improve decision-making. If you would like to override the 

decision aid, simply click on the greyed production quantities to “turn off” the control for the 

column. This production choice will become available again for the remaining periods in the 

same trial. 
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Late flexibility condition: 

Trial 4 in Stage 2: 

The decision aid is not always correct, and the accuracy rate is 66.7%. In other words, the 

decision aid makes a mistake in 1 out of 3 trials on average. 

Specifically, in 1 out of 3 trials on average, the decision aid mistakenly blocks production 

quantities from 10 to 20 for the remaining periods of the trial when a participant receives a 

positive profit in the 1st period, or it blocks production quantities from 1 to 13 for the remaining 

periods of the trial when the 1st-period profit is 0. 

 

Importantly, although the aid is not perfect, the specific blocking range (i.e., from 1 to 13 or 

from 10 to 20) of the decision aid contains valuable information for you to learn and improve 

the decision-making in the long term. 
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Trial 13 in Stage 2: 

You have just completed another 9 trials. 

As stated before, in 1 out of 3 trials on average, the decision aid mistakenly blocks production 

quantities from 10 to 20 for the remaining periods of the trial when a participant receives a 

positive profit in the 1st period, or it blocks production quantities from 1 to 13 for the remaining 

periods of the trial when the 1st-period profit is 0. 

Because the decision aid is not always correct, the system will allow you to override the 

decision aid, which might help to improve decision-making. If you would like to override the 

decision aid, simply click on the greyed production quantities to “turn off” the control for the 

column. This production choice will become available again in the remaining periods of the 

trial. 
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CHAPTER 5 
 

DISCUSSION AND CONCLUSION 
 

 
 

5.1 INTRODUCTION  

This chapter discusses the findings from the two experimental studies that address the two 

research questions formulated for this thesis. These two research questions are: (1) Does a 

combination of enabling characteristics of a management control system (internal transparency 

and flexibility, internal transparency and repair) affects employee learning? (2) Does an 

employee’s incentive contract (piece rate versus flat wage) influence the effectiveness of 

enabling characteristics (e.g., flexibility) on employee learning? 

 

To investigate the two research questions, I have focused on two different characteristics of 

controls: (1) having access to the rationale of controls and (2) having a decision right to adjust 

the controls (Tayler, 2010). In the enabling framework, having access to the rationale of 

controls refers to internal transparency, and having a decision right to adjust the controls refers 

to flexibility and repair (Adler and Borys, 1996). While either type of characteristic increases 

the cognitive load of controls on employees, I find that a combination of them can effectively 

facilitate learning. Interestingly, the results also reveal that controls without internal 

transparency nor flexibility/repair characteristics still facilitate learning as the controls simplify 

the task and direct employees’ cognitive recourses to the non-routine aspects of the task. 

 

I have cited previous internal control studies in auditing literature in addition to management 

control system literature because, in my design, the control function is regarding behavioural 

restriction in a decision aid which has also been used in auditing literature to study the internal 

control system. Management control systems are used by senior management to evaluate 

financial and other resources that are being used most effectively and efficiently possible in 
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achieving these objectives (Chenhall, 2003). While internal controls focus on the construction 

and analysis of the operational functioning of the company, management controls play an 

important role for senior management to guide employees and line managers to achieve 

organisational objectives. 

 

However, when it comes to employee learning, both internal control and management control 

systems facilitate learning by following the same mechanisms (e.g. the right to access the 

underlying control logic, and the right to adjust and override control decisions). Therefore, I 

have cited previous studies from both streams of literature, and following both streams of 

literature is important to develop a more generalisable theory. 

 

In my experiments, I adopted a production task, the objective of the controls is to facilitate 

decision-making on the number of productions that managers need to produce to maximise 

profit, which is a decision-making task in the management accounting context. Therefore, I 

believe it is appropriate to consider the decision aid as a management control in my setting. 

 

In addition, I acknowledge that in my experiments the decision aid is a management control, 

not a control system. I used the term management control systems in the literature review 

chapter to be consistent with the literature. Following Chenhall (2003), I adopt a broad 

definition of management control systems which not only include financial controls but also 

non-financial controls such as behavioural controls. Based on Chenhall (2003), a specific 

control can also be enabling or coercive, depending on its characteristics such as participative 

budgets (enabling) versus administrative budgets (coercive) (Heinle and Saouma, 2014), or 

interactive controls (enabling) versus diagnostic (coercive) controls (Chen et al., 2020) in 

management control literature. 
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The control problem studied in my thesis is whether the right to adjust controls and the right to 

access control logic alone or in combination lead to employee learning in a complex task. It 

can be considered as part of the decision facilitating role of control or be considered as a control 

role to avoid errors (Sprinkle and Williamson, 2007). On the one hand, I have investigated is 

the decision facilitating role of the management controls, especially in employee learning. On 

the other hand, based on the cognitive load theory, I have also considered the decision control 

role of the management controls. I found that controls without enabling characteristics and 

purely focus on behavioural restrictions can also lead to learning because the controls simplify 

the tasks employees need to perform. 

 

In the first study (Study 1), I find that controls that a focus on avoiding errors (i.e., avoiding 

dominated choices) does not lead to learning. However, when controls simplify the task and 

shift participants’ cognitive resources to other uncontrolled aspects of the task (e.g., correct 

update choices in subsequent periods), their learning in the overall task improves. Focusing on 

the uncontrolled aspect of the task (i.e. correct updates) allows participants to think about how 

to maximise production choices in future periods instead of only in the current period (i.e., 

avoiding dominated choices). I find such long-term thinking rather than short-term thinking 

facilitates employee learning. This finding extends the previous studies on how management 

controls reduce the myopic behaviour of employees and increase their attention to the long-

term performance (e.g. Farrell et al., 2012). 

 

In the second study (Study 2), I investigate moral hazard and incentive-alignment problems of 

management controls. I have found that if controls induce additional cognitive load because of 

the enabling characteristics, but employees are not properly incentivised; employees are likely 

to experience cognitive overload which hinders learning. On the other hand, if controls restrict 
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employees’ right to override the controls and simplify the task at the beginning, providing 

piece-rate incentives does not lead to performance improvement (i.e. incentive misalignment). 

This finding can be used to prevent moral hazard, where performing a task and repairing 

controls all at once can lead to cognitive overload when employees lack incentives. Two control 

mechanisms can prevent this moral hazard issue, namely behavioural controls restricting 

employees’ undesirable production choices or providing appropriate incentive contracts (e.g., 

piece-rate incentives). 

 

This remaining chapter is structured as follows. Section 5.2 demonstrates how the MCS is 

designed and used to manage the intrinsic cognitive load and reduce extraneous cognitive load 

to facilitate employee learning according to cognitive load theory (Sweller et al., 2019). The 

discussion is followed by the contributions of the thesis in Section 5.3. Finally, Section 5.4 

presents the limitations of the thesis and possible directions for future research. 

 

5.2 MCS IN MANAGING TWO TYPES OF COGNITIVE LOADS 

This section uses cognitive load theory (Sweller et al., 2019) to analyse how MCS manages the 

intrinsic cognitive load on employees and reduces their extraneous cognitive load, which 

facilitates learning on a complex task. The empirical evidence suggests that MCS plays an 

important role in managing cognitive loads imposed on employees and their learning. The 

detailed discussion is presented below. 

 

5.2.1 MCS in Managing Intrinsic Cognitive Load 

The empirical evidence of the experiments demonstrates that flexibility and repair increase the 

intrinsic cognitive load, which hampers employee learning. In Study One, participants make 

more mistakes associated with the dominated choices in overriding and repairing the control 

system, which in turn decreases their performance. Consistent with the hypotheses, the extra 
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responsibility of overriding and repairing increases the intrinsic load of participants because 

the working memory has limited capacity and is unable to process such additional information 

of overriding and repairing. In contrast, a coercive control system simplifies the complex task 

by automating some dominated choices and thus reduces the intrinsic load of participants. The 

findings suggest that the benefits from a coercive control system and its related automation 

stem from freeing up participants’ cognitive load to improve the non-controlled part of the task. 

In a coercive control system, participants have no choice but to ignore the controlled-dominated 

choices. As a result, they spend their cognitive resource on the other aspects of the complex 

task, such as focusing on correctly updating their choices in the subsequent periods of a trial. 

 

The finding shares similarities with the MCS literature as it provides an insight into how the 

use of MCS as an instructional design to manage the complexity of a task. For instance, in 

conceptualising a decision aid as a control mechanism, Rose and Wolfe (2000) show the 

importance of the location of explanations in a computerised decision aid in facilitating auditors’ 

learning. They find that the introduction of a decision aid complicates an audit task as it 

increases auditors’ cognitive load. However, when it is well integrated into the instruction (i.e., 

adjoining the decision aid queries to the instruction), it decreases the additional cognitive load 

due to the decision aid and facilities learning. Rose (2002, 2005) further demonstrates that an 

appropriate design of decision aids free auditors’ cognitive resources, while inappropriate 

designs consume auditors’ working memory and hinder learning. Therefore, the current study 

broadens the previous findings on cognitive load management in an auditing context to the 

enabling characteristics of control systems in employee learning. 

 

In Study Two, further empirical evidence suggests that processing such additional information 

and related intrinsic cognitive load in working memory are more likely to be successful if 
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introducing the overriding responsibility (i.e., flexibility) after participants become 

experienced rather than immediately. According to cognitive load theory, the benefits of a late 

introduction of flexibility in controls stem from knowledge development in the long-term 

memory of how the controls operate. This knowledge frees up employees’ working memory 

and cognitive resources, which can facilitate the process of additional task information 

including overriding the control decisions. 

 

The role of enabling controls in a late stage is consistent with other research in the MCS 

literature. For example, Wouters and Wilderom (2008) find that new performance measures 

can only be correctly updated after a sufficient use of existing measures that have been already 

in place. After employees have hands-on experience with the existing measures, they can 

improve the existing measures and the quality of existing reports. Based on cognitive load 

theory, using the controls as much as possible allows employees to deliberately store their 

knowledge of the controls in long-term memory and better recall the knowledge when they 

override the control decisions. In the experiment of Study Two, with a late introduction of 

flexibility, participants have to rely on the controls to make decisions at the beginning of the 

complex task even though it contains errors. The automated controls help employees to develop 

knowledge on how to adapt their behaviour and decision-making in the subsequent periods of 

a trial and store it in their long-term memory. In a late stage, they can utilise the knowledge in 

their long-term memory to better cope with the additional cognitive load of overriding errors 

in the controls. 

 

In addition to the coercive controls and related automation, the empirical findings in Study 

Two suggest incentive contracts as control mechanisms improve working memory function 

through motivation. Consistent with the hypothesis, a piece-rate incentive plays an important 
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role in managing intrinsic cognitive load because it creates a higher effort-outcome expectancy 

than a flat wage contract. The piece-rate incentives motivate participants to allocate more 

cognitive resources to learn overriding control decisions, so the participants seize the learning 

opportunities provided by immediate flexibility at the beginning of the task. The function of 

incentive contracts in Study Two is similar to the concept of germane cognitive load in 

cognitive load theory because it motivates employees to redistribute working memory from the 

extraneous activities to the activities that directly process intrinsic cognitive load (see, for 

example, Sweller et al., 2019). As a result, motivated employees sufficiently deal with the high 

cognitive load resulting from immediate flexibility in the task. 

 

As stated in Chapter Two, the extant enabling MCS literature generally finds flexibility and 

repair enable learning because these enabling characteristics provide opportunities for 

employees to explore a complex task (Wouters and Wilderom, 2008; Wouters and Roijmans, 

2011). In the experiments of this thesis, the findings extend this literature by demonstrating 

that solving unexpected issues in the control system is cognitive demanding. Overriding and 

updating controls require precise judgement, which imposes an additional intrinsic load on 

employees and might adversely affect their learning in the complex task. Different from prior 

studies (Ahrens and Chapman, 2004; Wouters and Wilderom, 2008), the results in the thesis 

suggest that the coercive type of control system has its own merits because it simplifies the 

complex task and facilitates learning by appropriate management of intrinsic cognitive load. 

This finding answer the call made by Strauss and Tessier (2019) who advocates the advantage 

of a coercive control system. 

 

5.2.2 MCS in Reducing Extraneous Cognitive Load 

The empirical evidence suggests that internal transparency reduces the extraneous cognitive 

load in a repairable control system. In Study One, the findings suggest that with internal 
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transparency and repair, participants improve at the non-controlled part of the complex task. 

Consistent with the theoretical predictions, the internal transparency of an enabling control 

provides explanatory feedback to the participants, which facilitates their knowledge acquisition 

about the underlying logic of the controls. Internal transparency explains the control logic to 

employees, which helps them process the information of the complex task and store the 

developed knowledge in long-term memory. In the case of the first experiment (i.e., Study One), 

this lies in the fact that it helps employees to understand why certain choices are blocked (as 

they are dominated choices), so they apply this logic to the situation where the controls are not 

available. Therefore, internal transparency helps participants to understand the underlying logic 

of the controls by reducing unnecessary information elements (i.e., extraneous cognitive load) 

in the complex task. After reducing the extraneous load, participants can focus their cognitive 

resources back on the intrinsic activities related to the correct use of repair options. 

 

There are also parallels between the empirical evidence and the previous findings in the extant 

MCS literature. For example, Cheng and Humphreys (2012) find that compared to a list of 

strategic objectives in a random order, presenting a set of strategic objectives as a strategy map 

in which they explicate the causal linkages among the organisation’s strategic components, 

improves managers’ understanding on the strategy appropriateness. Previous feedback studies 

in the literature show that explanatory feedback as a control mechanism facilitates employees’ 

knowledge acquisition when the task is complex (Mascha, 2001; Bonner and Sprinkle, 2002; 

Viator et al., 2014). The effect of causal language (e.g., because and therefore) in performance 

feedback improve employees’ understanding of the task and their performance on the 

subsequent task (Loftus and Tanlu, 2018). 
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On the other hand, internal transparency becomes a source of extraneous cognitive load when 

managing control errors or breakdowns in the control system is not required. According to 

cognitive load theory, the recognition of intrinsic and extraneous cognitive loads depends on 

whether the load to be processed in working memory is necessary to achieve a learning 

outcome (Sweller et al., 2019). In Study One, there is an overall reduction in performance in 

the control condition (i.e., no repairable nor flexible controls) with internal transparency 

compared to without internal transparency. Consistent with the theoretical development, in a 

control system that is automated and coercive, the information of control logic provided 

through internal transparency becomes extraneous because it is unnecessary to learn such 

information to complete the simplified task. 

 

Therefore, the findings enrich the extant enabling MCS literature, which generally finds that 

internal transparency enables learning as it gives employees access to the underlying logic of 

the control system (Adler and Borys, 1996; Ahrens and Chapman, 2004). However, the 

findings of the thesis provide evidence that the usefulness of internal transparency is 

conditional on the overall task requirement, especially whether repairing the control system is 

a necessary part of the task. With the experimental method, the thesis answers questions that 

prior qualitative accounting research is unanswered, which relates to how enabling 

characteristics interact with each other (e.g., internal transparency and repair, or internal 

transparency and flexibility) to affect learning rather than the holistic approach of MCS 

including all enabling characteristics. 

 

5.3 CONTRIBUTIONS 

This thesis contributes to the management accounting literature in the following ways. First, 

the thesis provides new insight into Adler and Borys’ (1996) enabling and coercive theoretical 
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framework. Based on cognitive load theory from the cognitive sciences, I conduct experimental 

research in analysing the framework that has been used in qualitative and survey MCS research. 

Relying on an experimental method, I examine the interactions between the enabling 

characteristics, which cannot be achieved in the other studies (see, for example, Ahrens and 

Chapman, 2004; Wouters and Wilderom, 2008; Chapman and Kihn, 2009). The results of my 

thesis suggest that a single enabling characteristic such as the repair characteristic cannot 

facilitate learning, but a combination of internal transparency and repair faciliates employee 

learning. In addition, I find that the timing of introducing flexibility is important in employee 

learning.  The results of my thesis reveal that employees better utilise an immediate flexible 

control to learn when they are under incentive contracts, whereas a late introduction of 

flexibility in controls facilitates learning when employees are under a flat-wage contract. 

Therefore, my thesis sheds further light on how MCS facilitates employee learning by 

examining the interaction effects between enabling control characteristics and thus contributes 

to the prior enabling MCS studies (Ahrens and Chapman, 2004; Wouters and Wilderom, 2008; 

Chapman and Kihn, 2009; Wouters and Roijmans, 2011). 

 

Second, the thesis contributes to the management accounting literature by providing new 

knowledge of the cognitive load effects of MCS on employee learning. In particular, the 

findings suggest an important role of coercive control systems and related automation in 

managing employee learning. The theory-supported findings explain why overriding (i.e. 

flexibility) or repairing alone does not improve but hinders learning, and why the cognitive 

load effect of internal transparency is dependent on whether the control system is repairable. 

With coercive control systems, the controls automate routine decision-making, which frees up 

the cognitive resource of employees for other aspects of a complex task. This finding adds to 
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the literature on accounting judgement and decision-making, and knowledge acquisition in 

complex accounting tasks (Bonner 2008; Hecht et al., 2012; Christ et al., 2012; 2016).  

 

Christ et al. (2012) demonstrate how formal controls restrict employees’ autonomy is more 

detrimental to employees’ intrinsic motivation and their responsibilities than detective controls 

because detective control is more flexible. Christ et al. (2012) in several ways seem closely 

related to the studies in my thesis. Christ et al. (2012) find controls that restrict employees’ 

autonomy, redirect employees’ attention to the controlled dimensions of the task, and align 

with the noncontracted goals of the organisation. In my first experiment, I find that behavioural 

controls that restrict employees’ production choices can also redirect their attention to the 

uncontrolled dimensions of the task, which extends the findings in Christ et al. (2012). In my 

second experiment, I find that employees with piece-rate incentives perform worse on the task 

with late flexibility than with immediate flexibility. The controls with late flexibility share 

similar characteristics to the preventive controls in Christ et al. (2012). In my second 

experiment from trial 4 to trial 12, the controls with late flexibility restrict employees’ 

autonomy more and result in worse performance than controls with immediate flexibility.  

 

The fundamental difference between my studies and Christ et al. (2012) is the underlying 

theory. Christ et al. (2012) and many previous studies in the literature adopt the self-

determination theory (Deci and Ryan, 1987, 2000) and argue that controls negatively affect 

employees’ autonomy and thus learning and performance. The opposite has been seen in my 

studies, especially when there is no incentive contract given to employees. For example, in my 

second study (Study 2), I find no significant differences in employees’ performance with a flat-

wage contract when the behavioural controls are introduced with late flexibility compared to 

immediate flexibility. Employees with late flexibility perform the task even better in the long-
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erm because the behavioural restrictions at the beginning simplify the task employees have to 

learn. This finding indicates employees’ motivation was not threatened by controls especially 

when their contract is flat wage. The different findings are partially due to the different tasks 

we have used. While Christ et al. (2012) used an effort-driven task, mine is a cognitive-load-

heavy task for investigating employee learning. 

 

Third, this thesis contributes to the understanding of an interaction between the cognitive load 

effect of behavioural controls and a motivation effect of incentive contracts. In addition to the 

cognitive explanation for the role of MCS, I find that the claim of the beneficial motivational 

effects of enabling controls is conditioned on outcome controls such as piece-rate incentive 

contracts. Therefore, the thesis contributes to management accounting literature on the 

motivational aspects of MCS such as incentive control mechanisms (Sprinkle, 2000; Bonner 

and Sprinkle, 2002; Buchheit et al., 2012; Newman et al., 2020). 

 

Finally, this thesis has valuable practical implications, such as designing control systems. For 

example, on-the-job training becomes popular, and employees learn by doing and get hands-

on experience using machinery, equipment management systems, and other AI-based software 

systems (Ransbotham et al., 2020). In the learning process, senior managers need to ensure 

employees have internal transparency to the underlying logic of systems if employees are 

responsible for overriding and updating the systems. They should also introduce advanced 

enabling characteristics such as flexibility and repair gradually to employees or provide enough 

monetary incentives. In addition, they should consider using automation for routine tasks and 

free up employees’ cognitive resources to learn non-routine tasks that require advanced 

managerial skills and expert knowledge. 
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5.4 LIMITATIONS AND DIRECTIONS FOR FUTURE RESEARCH 

Several limitations of this thesis should be noted. First, in practice, it is not always possible to 

have late flexibility. As a result, the learning achieved before the organisation change might 

not apply to the environment after the change. However, I do believe the learning will still be 

relevant to some extent. In my specific setting, learning happens continuously and even after 

the introduction of late flexibility. Therefore, even though the environment has been changed, 

they can still combine the basic task characteristics that did not change with the new 

environment to generate new knowledge. The important concept of late flexibility is that it 

separates the learning of basic task characteristics and the learning of advanced control 

characteristics, which effectively manage the cognitive load of employees. Second, the 

discretion on repairing control systems is relatively narrowly granted in the real world, 

especially for employees. I acknowledge that the three enabling characteristics (i.e., internal 

transparency, flexibility, and repair) might not necessarily apply to the same types of 

employees at the same time. Senior managers can repair and override controls for certain tasks 

whereas learning is more for junior employees. However, with the help of the experimental 

method, there is the opportunity to explore the interaction effects of enabling characteristics in 

a single experiment, as discussed in the thesis. 

 

The current thesis opens many possibilities for future research. I focus on an experiment setting 

where a single employee interacts with the control system. Further research, in addition, might 

investigate how MCS facilitates learning in a group setting in which there are both managers 

and employees. This relates to the global transparency characteristic in the enabling control 

framework (Adler and Borys, 1996). Recently, there has been new research on enabling control 

studies, examining how local accounting practices affect the development of enabling global 

accounting systems (see, for example, Goretzki et al., 2018). Therefore, future research can 

explore how local accounting practice creates knowledge that complements the global 
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accounting system; and how global accounting systems, in turn, enable the flexible use of the 

local practice to mobilise existing and new local knowledge from local employees. 

 

Related, given that the current thesis uses online experiments, future research can also 

investigate the phenomenon of employee learning in field experiments. Field experiments have 

a good balance between internal validity and external validity whereas lab and online 

experiments have a strong internal validity. In the field experiments, manipulations have strong 

real-world implications including real management controls of a firm. With the field 

experiments, future research can investigate what type of decisions the enabling control system 

allows managers to override and what type of employees (middle managers or junior 

employees) have access to internal transparency. The field-based design would further refine 

the theoretical concepts in Adler and Borys’ (1996) enabling and coercive framework. 
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