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ABSTRACT 

Questionnaires are widely used in the Accountancy field as a data collection instrument. However, 

previous studies have contentious views on the reliability of questionnaires in academic studies. 

This study describes the development of a custom-made questionnaire to evaluate the 

effectiveness of a teaching-learning intervention, the Audit Cube, designed to affect the 

knowledge, skills, attitudes and values of Auditing of B.Com. honours students in the Accountancy 

field at a SAICA-accredited university. The questionnaire was distributed to 156 university honours 

students, whereafter it was validated and standardised. Most of the extracted factors indicated a 

reliability level higher than 0.9, signifying that the constructs were suitable to address the project’s 

research question and that the questionnaire is valid. In conclusion, this study found that the use 

of questionnaires in academic studies is deemed reliable if a standardised process is followed in 

its development. Consequently, the study suggests that custom-made questionnaires should 

undergo factor analysis to prove the instrument’s validity prior to reporting on the findings. The 

findings of this study may be useful to academics in providing guidelines in developing their own 

data collection instrument to measure the effectiveness of a teaching-learning intervention and 

may also support the use of questionnaires by researchers in the teaching-learning environment. 

Keywords: questionnaire, reliability, standardise, teaching-learning intervention, validate 

 
INTRODUCTION 
The B.Com. Chartered and Financial Accounting programmes have several core modules that 

form part of the qualification: Accounting, Auditing, Financial Management and Management 
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Accounting, and Taxation. Auditing, specifically, consists of several phases which are all 

connected. The International Auditing Standards (ISA’s) (IFAC 2019), which exceeds a 

thousand pages, provide the basis on which an audit should be conducted. These ISA’s, as 

contained in the SAICA Student Handbook, form the foundation of the Auditing modules 

taught within these two programmes. 

However, students struggle to master the content, apply the theory (including the ISA’s, 

as well as Auditing textbooks), form a holistic understanding of the Auditing module, and 

comprehend the nexuses between all the topics. In order to address these identified gaps, a 

lecturer within the field of Auditing developed a tool, the Audit Cube, as a teaching-learning 

intervention. The Audit Cube was conceptualised using the Rubik’s Cube design and 

incorporating a combination of gamification and infographics (Lamprecht 2017). The developer 

also combined the PSQ3R learning strategy by incorporating theoretical content within the 

ISA’s as well as the step-by-step explanation of the audit process. The Audit Cube uses 

movement, colours, shapes, and diagrams with applicable references to the ISA’s. One of the 

objectives of the Audit Cube is to enhance students’ engagement by incorporating some 

principles for smart teaching from the books Student Engagement Techniques (Barkley 2010), 

as well as How Learning Works (Ambrose et al. 2010). Additional objectives include: 

increasing student motivation, developing their critical thinking and accommodating students’ 

learning style preferences (which can be visual, auditory, and/or kinaesthetic learning styles 

(Vaishnav and Chirayu 2013, 1)). Therefore, the Audit Cube aimed to assist students’ 

understanding of Auditing by easing the studying of the module through presenting them with 

the bigger picture and explaining the link between different phases of the audit process. The 

Audit Cube is also not as daunting as the ISA’s, especially in the case where English is not the 

home language of students (which is the case for most of the university students where the study 

was undertaken, as only 4,4 per cent of the university’s population speaks English as home 

language (Nudelman 2015, 67)). Consequently, the Audit Cube is a unique learning tool as it 

incorporates a variety of learning styles (both visual as well as kinaesthetic), requires no 

technology, and uses basic language that links to the Auditing body of knowledge. 

Knowledge, skills, attitudes and values are considered to be the foundations of a 

curriculum. Limiting educational practices to pure transmission of knowledge amounts to 

deficient and decontextualized learning (Tedesco, Operrti, and Amadio 2014, 539; Pérez-Jorge, 

Medero, and Moli a-Fernández 2017, 113). Consequently, non-cognitive dimensions such as 

attitudes and values are integral in developing knowledge and skills, making the learning 

experience holistic (OECD 2019, 11). An individual’s values predict attitudes, influencing 

decisions made, and ultimately the learning experience (Carrasco and Lucas 2015, 166; 
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Mazana, Montero, and Casmir 2019; Grigoryan and Schwartz, 2021, 966). For this reason, this 

project investigates all four of these foundations.  

To ascertain whether this intervention (Audit Cube) was effective, an instrument was 

required to capture students’ perceptions pertaining to knowledge, skills, attitudes and values. 

For that reason, the following research question guided this project: How does the Audit Cube 

affect the development of knowledge, skills, attitudes and values of Auditing of B.Com. honours 

students in the Accountancy field at a SAICA-accredited university? As the Audit Cube was 

uniquely developed, no suitable research instrument was available to address the above-

mentioned research question. The researchers subsequently conceptualised an instrument based 

on how to measure mathematics attitudes (Tapia and Marsh 2004) and expanded it with the 

management of open-book resources (Lamprecht 2011). This process resulted in a custom-

made questionnaire, contributing towards a useful research instrument to measure the influence 

of a teaching-learning intervention.  

The use of questionnaires to collect data has increased in popularity in the Accountancy 

research field (De Villiers 2010; Swart 2013; Stumke 2014; Modisane 2019). More specifically, 

researchers are turning to data collected from questionnaires to address and answer their 

Accountancy Education concerns and questions (Wally-Dima 2011; Theuri and Gunn 1998; 

Romney, Cherrington, and Denna 1996, 59‒60). The use of questionnaires to collect data allows 

for the inclusion of only the pertinent variables for a specific study (Leedy and Ormrod 2010). 

This in turn leads to precise, tapered research questions that are formulated to be measured 

(Ivankova, Creswell, and Plano Clark 2007). Irrespective of its growing popularity, the 

reliability in the use of questionnaires is also disputed by many. Converse et al. (2008, 100), 

Ebert et al. (2018, 1), Saleh and Bista (2017, 64) and Sills and Song (2002, 22) point out that 

questionnaires can expect low response rates. Pradhan (1999, 41) indicates that questionnaires 

can, in some instances, have a 0 per cent response rate with Dey (1997, 215) and Fan and Yan 

(2010, 132) reporting a drop in the response rates among students. Taking this into account, 

questionnaires are not seen as the best data collection method.  

In order to strengthen the findings and the main objective of this project, it was imperative 

to validate and standardise the custom-made questionnaire, which measures the effectiveness 

of the intervention (Audit Cube). The following will be described in the sections to follow: 

(i) research design and methodology of the study, and (ii) the fourteen stages of questionnaire 

development followed in the study. 

 

RESEARCH DESIGN AND METHODOLOGY 
The research objective of the current study was to validate and standardise a custom-made 
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questionnaire, developed to test the effectiveness of a teaching-learning intervention (Audit 

Cube). This research is objective in nature and therefore rooted in the structuralist paradigm. 

The research is underpinned on four assumptions: ontology, epistemology, methodology and 

human nature. Table 1 summarises these four assumptions, subjective versus objective, as well 

as the related data collection method.  

 
Table 1: Subjective versus objective research 
 

Paradigm 
characteristics 

Subjective in nature 
(Interpretivist) 

Objective in nature 
(Structuralist) 

Ontology Understand the social phenomena 
through the eyes of various respondents 
in the social activity (Leendertz et al. 
2015). 

Rigid and actual nature of reality which exists 
outside the human mind (Mertens 2004). 

Epistemology Derive meaning from symbols and the 
interpretive processes when they share 
and interact in their environment (Patton 
2002; Merriam 2009).  

Know the world they live in, change the 
world, identify the structures in society and 
analyse the structures in society (McMillan 
and Schumacher 2001; Mack 2010). 

Methodology Qualitative — Collection of data through 
the examination of text through multiple 
forms (Creswell and Plano Clark 2007, 
37‒39). 

Quantitative — Follows structured guidelines 
(Leedy and Ormrod 2010, 94‒97; Kumar 
2019, 12). 

Human nature Previous study performed by the 
developer of the Audit Cube. 

Two honours groups in the Accountancy field 
of study at a SAICA-accredited university. 

Data collection 
method 

Document analysis. Web-based questionnaire distribution. 

 

Ontology refers to the world as we know it and what knowledge can be acquired (Burrell and 

Morgan 1979). The ontological assumption of the objectivist is to obtain the actual knowledge 

outside the human mind (Mertens 2004), and this is achieved through quantitative data 

collection strategies to obtain the perceptions of students on the Audit Cube and the use of the 

Audit Cube. The approach used to obtain the necessary information relevant to ontology and 

epistemology is known as methodology (Durrheim 2006, 6).  

Characteristic to the quantitative research method is deductive reasoning (Babbie 2007, 

46; Mentz 2014, 147) when concepts pertaining to a phenomenon are addressed objectively and 

relationships between these constructs are measured statistically. This study follows a non-

experimental design since all the selected respondents will be measured on the pre-defined 

variables with no manipulation (Maree and Pietersen 2007, 152). This is deemed the most 

appropriate design since there is no experiment or comparison between two different groups 

(De Vos et al. 2018, 144). The data collection method used for the project was a questionnaire, 

which was custom-made to obtain the necessary data for analysis. Creswell et al. (2010, 155) 

and Mouton (2001, 103) argue that the collection of data using a questionnaire is the 

quantitative data collection instrument most often used in research. Recent research conducted 

by Modisane (2019, 97‒98), Swart (2018, 211), and De Villiers (2015, 34) in the Accountancy 
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field support the use of questionnaires for data collection.  

Rattray and Jones (2007, 235) explain that the process followed in the development of a 

questionnaire should be discussed in as much detail as possible to ensure the effective report 

on data collected. In addition, De Vos et al. (2018, 190) argue that the information required for 

the study should be clear before a questionnaire is developed. This can be achieved through a 

literature study to obtain the main concepts of the information required (Grinnell and Unrau 

2008, 110). Consequently, the custom-made questionnaire was developed based on a literature 

probe and research conducted when the Audit Cube was initially conceptualised. In developing 

the questionnaire, guidelines were followed to ensure that the process is valid (Grover and 

Vriens 2006, 84). This study followed the fourteen stages approach in questionnaire 

development, as outlined by Cohen, Manion, and Morrison (2011), and is set out in Table 2. 
 
Table 2: 14 Stages of questionnaire development  
 

Stages  Focus of each stage  Stages  Focus of each stage  
Stage 1 Define the aim of the study. Stage 8 Build the instrument — formulate 

questions.  
Stage 2 Determine which type of questionnaire to 

use.  
Stage 9 Determine the data collection strategy.  

Stage 3 Formulate the research question.  Stage 10 Pilot the instrument.  
Stage 4 Identify the aspects on which to focus.  Stage 11 Prepare for data collection.  
Stage 5 Clarify what information is needed to 

address the research question.  
Stage 12 Collect the data.  

Stage 6 Determine the target population.  Stage 13 Analyse the data.  
Stage 7 Compose questions and the metrics.  Stage 14 Report the findings.  

Source: Cohen et al. (2011), adapted   
 
STAGES OF QUESTIONNAIRE DEVELOPMENT 
The following sections discuss the 14 stages of questionnaire development and design as 

outlined by Cohen et al. (2011). 

 
Stage 1: Define the aim of the study  
Mentz (2014, 149) states that using a custom-made questionnaire enables the researcher to 

collect data to quantify and report on it statistically. Babbie (2016, 26), Grinnell and Unrau 

(2008, 106) and Salkind (2006, 99) argue that to quantify is to measure. This is achieved by 

assigning numbers to non-numerical data to represent them numerically. Babbie (2016, 26) 

states that when data are quantified it will be easier to combine, compare, and summarise. In an 

attempt to identify relationships between specific events or in describing the nature of the 

current circumstances, data can be collected from a multitude of respondents in the same setting 

through a questionnaire (Cohen et al. 2011). Consequently, the research question of the project 
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was: How does the Audit Cube affect the development of knowledge, skills, attitudes and values 

of Auditing of B.Com. honours students in the Accountancy field at a SAICA-accredited 

university? 

 

Stage 2: Determine which type of questionnaire to use  
This study follows a structural non-experimental design (De Vos et al. 2018, 144) to measure 

the effectiveness of the Audit Cube as a teaching-learning intervention. This falls within the 

cross-sectional questionnaire type. Cross-sectional design collects data on the trends, attitudes 

and belief of respondents through a single data collection method (Creswell and Creswell 2018, 

149; Kumar 2019, 172).  

 

Stage 3: Formulate the research question  
Before a questionnaire is developed, the required information to be obtained from the 

questionnaire should be clear (De Vos et al. 2018, 190). This can be achieved through 

examining literature relevant to the study (Grinnell and Unrau 2008, 110). Subsequently, and 

in line with the research question of the project, the aim of this questionnaire (divided into Parts 

A – F) was to: [1] measure the audit knowledge embedded in the Audit Cube (Part B), 

[2] measure the perceptions of students on how the Audit Cube assists in incorporating the 

ISA’s with the knowledge in the textbooks through the use of different colours (Part C), 

[3] measure the perceptions of students on how the Audit Cube assists in incorporating the 

ISA’s with the knowledge of the textbook in terms of studying the content (Part D), [4] measure 

the attitudes of students towards the general usefulness of Auditing (Part E), [5] enquire about 

the design features of the Audit Cube, and [6] request any suggestions to improve the Audit 

Cube experience (Part F). Part A considered information regarding personal and demographic 

information. 

Taking this into account, the information required from the questionnaire was deduced 

from the literature on the management of open-book resources (Lamprecht 2011) and a 

questionnaire on the perceptions of students with regard to Mathematics (Tapia and Marsh 

2004, 16). The questionnaire designed for this study was based on the perceptions students have 

of the use of the Audit Cube.  

 

Stage 4: Identify the aspects on which to focus  
The researchers examined the questionnaire and agreed on what they would like to report on 

for this study. Overall, three main themes emerged, [1] Audit knowledge (Part B), [2] Skills 

(Part C and D), and [3] Attitude and values (Parts E).  
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The researchers focussed on these themes due to observations that Auditing students tend 

to spend less time on the Auditing module due to their lack of understanding thereof, as well as 

the module’s deep theoretical foundation. The expectation was that, with the development of 

the Audit Cube, students would be able to conceptualise the audit process as a whole, and the 

concepts and constructs would fit together in a more logical way. Ultimately, the aim of the 

Audit Cube was to assist students’ understanding of Auditing by easing the studying of the 

module and the questionnaire was designed to measure its effectiveness. 

 

Stage 5: Clarify what information is needed to address the research question  
Neuman (2011) outlined the different categories of questions that should be posed which was 

used as a basis for the three focus areas identified in Stage 4. These categories include 

respondents’ attitudes, beliefs or opinions, behaviour, characteristics, expectations, self-

classification and knowledge. Subsequently, the three focus areas are grouped accordingly in 

Parts B to E of the questionnaire taking into account Neuman’s question categories.  

 

Stage 6: Determine the target population 
It is seldom that an entire population can be tested (Yates 2004, 25), which is where a sample, 

providing similar information as the population, should be selected (Yates 2004, 25). Stoker 

(1985) provides a guideline for what sample size will be acceptable in a study. He concludes 

that if the population is 100, a response rate of 45 per cent (45 responses) will be acceptable. 

Similarly, if the population is 200, a response rate of 32 per cent (64 responses) will be 

acceptable. Financial Accountancy (FA) and Chartered Accountancy (CA) honours students 

were selected to partake in this study. Though the Auditing modules studied by these students 

are different, the FA honours is accredited as a bridging course towards the CA honours, and 

both group’s Auditing modules are therefore based on the ISA’s (the focus of the Audit Cube). 

The response rate is expected to be a representation of the two groups. Since this study focussed 

on the Audit Cube, which was only distributed to and used by 156 students (95 FA honours 

students and 61 CA honours students), these students were the population of this study. Based 

on Stoker’s (1985) guidelines, a response rate of 52 will be acceptable. A total of 67 students 

completed the custom-made questionnaire. 

 

Stage 7: Compose questions and the metrics  
In developing a questionnaire, De Vos et al. (2018, 190‒202) and Swart (2018, 212) outline 

certain considerations, which was applied to this study as follows:  
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• Questionnaire instructions: The questionnaire was accompanied by a brief, but specific 

introduction. The heading identified what the questionnaire is about, “Knowledge, Skill, 

Attitude & Values of Auditing with use of the Audit Cube”. It further indicated that the 

questionnaire would not take more than 15 minutes to complete. Confidentiality was 

emphasised and the fact that participation in the questionnaire remained voluntary.  

• Usable format for respondents: Monette, Sullivan, and DeJong (2002, 163) indicate that 

when all the question responses are known, the use of close-ended questions is appropriate. 

In fact, most researchers use the Likert scale for close-ended questions (Welman, Kruger, 

and Mitchell 2005, 174; Neuman, 2006, 207). Therefore, where this study aimed to measure 

the student’s perceptions on the formulated questions by either disagreeing or agreeing to 

the close-ended questions, the responses were based on a Likert scale of four. The four 

options available avoided neutral responses and were: strongly disagree, disagree, agree, and 

strongly agree. In addition to the close-ended questions, open-ended questions avail 

respondents the opportunity to provide their views in their own words, which was added to 

the end of the questionnaire. 

• General question format: Husser and Fernandez (2013, 1) explain that when making use of 

web-based questionnaires, the use of radio buttons will be the most appropriate answering 

option if a limited number of responses are available. Radio buttons were consequently 

applied in this questionnaire for the close-ended questions. Three open-ended questions were 

asked at the end where respondents could provide their thoughts on the benefits, adjustments 

and general perceptions of the Audit Cube. 

The appearance of the questionnaire was influenced by the fact that it is web-based. Google 

Forms’ web tool was used to design the questionnaire. An appropriate theme was selected 

for the intended sample group. As identified in the instructions of the questionnaire, the 

questionnaire time for completion was limited to 15 minutes. This is in line with Creswell et 

al.’s (2010, 158‒68) argument that a questionnaire should not exceed 20 minutes. The 

estimated time was determined through conducting a pilot study prior to the circulation of 

the questionnaire and self-completion by the researchers.  

• Ordering of questions in the questionnaire: Mouton (2011, 102‒104) indicates that the 

sequence of questions should start with the general questions, then non-threatening questions 

followed by more sensitive and personal questions. This questionnaire started with general 

and non-threatening questions, being the demographics of the student (university attending 

(control question), student number (voluntary), age and gender, whether the student owned 

an Audit Cube, and race). This was followed by more sensitive questions, being the student’s 
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Auditing knowledge and how the Audit Cube influenced it. The next section of questions 

focussed on more specific skills based on everyday use of Auditing and studying Auditing. 

The more sensitive and personal questions followed when focus was placed on the student’s 

attitude towards Auditing in the sense of usefulness in career and studies, Auditing in 

general, comfort level with Auditing content, benefits of the Audit Cube, Audit Cube 

perceptions, and negative perception(s) about Auditing. Lastly, three open-ended questions 

were asked to gain information on how students felt about the Audit Cube. All the questions 

that are similar in nature were grouped accordingly. 

• Piloting the questionnaire: A group of academic trainees that were students in the two 

honours programmes the previous year were used to assess the clarity and structure of the 

questionnaire. 

 

Stage 8: Build the instrument ‒ formulate questions 
Seven guidelines based on a literature review were followed in formulating the research 

questions (as set out in Table 3).  

 
Table 3: General guidelines to formulate questions 

 
Guideline Explanation 

1) Formulate clear questions. The respondent must know exactly what is being asked. Avoid asking 
hypothetical questions. Formulate questions in the first person. 

2) Avoid double questions. Only one question per statement. 
3) Formulate questions for the 

intended respondents 
Use language understandable by respondents, no slang or abbreviations. 

4) Pose relevant questions only. Avoid asking knowledge questions, including memory questions. 
Respondents should be able to answer the questions based on their 
experience. 

5) Keep questions short and 
simple. 

Avoid long questions, be brief and focussed. Avoid leading questions. 

6) Avoid negative questions. Avoid double-negative questions. Avoid questions with a “not” in it. 
7) Avoid biased terms and 

questions. 
Avoid asking sensitive questions that might offend your respondents. 

Source: Creswell et al. (2010, 159‒160); Leendertz et al. (2015, 4); Mouton (2001, 102‒104); Welman et al. 
(2005, 174), adapted 

 

Part A: Personal and Demographic information 
Part A mainly focussed on the personal and demographic information of the respondents. These 

questions included [1] university attending, [2] student number (voluntary) [3] age, [4] gender, 

[5] do you own your own Audit Cube, and [6] race. For all the questions, except Question 2, 

respondents could only select a single radio button as a response and all questions, except 

Question 2 was compulsory to complete.  
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Parts B–E: Knowledge, skills, and attitudes and values 
Parts B to E entailed the answering of the students’ knowledge, skills, and attitudes and values 

towards the use of the Audit Cube and Auditing in general. The statements posed were 

categorised under the first three main themes identified: [1] Auditing knowledge; [2] Skills – 

based on everyday use of Auditing and the studying of Auditing; [3] Attitude towards Auditing 

in the sense of usefulness in career and studies, Auditing in general, comfort level with Auditing 

content, benefits of the Audit Cube, Audit Cube perceptions, and negative perceptions about 

Auditing, as well as values based on open-ended questions on the best and worst features of the 

Audit Cube and any suggestions. For Parts B to E, respondents had the option of selecting their 

view of the posed statements within the different categories by selecting one of four options (1 

= strongly disagree, 2 = disagree, 3 = agree and 4 = strongly agree) by means of a radio button.  

Part B specifically focussed on the knowledge relating to Auditing using the Audit Cube: 

examining the benefit derived through the use of the Audit Cube and understanding the different 

Auditing concepts using the Audit Cube.  

Part C focussed on the skills obtained or enhanced through using the Audit Cube in 

everyday studies. The assistance the Audit Cube provided in preparing for the open-book exam, 

where applicable, was also considered.  

Part D examined the Auditing skill of the participant but focussed more on the benefits 

derived from the Audit Cube in studying Auditing for a test or an exam. Here the visual aspects 

of the Audit Cube and how it influences learning was investigated.  

Part E focussed on the different attitudes of the respondents towards Auditing. Focus was 

placed on: [1] the usefulness of Auditing in your future career, [2] the usefulness of Auditing 

in studying your selected course, [3] Auditing in general, [4] comfort level with regard to 

Auditing content, [5] benefits of the Audit Cube, [6] general Audit Cube perceptions, and 

[7] negative perceptions about Auditing.  

 

Part F: Best, worst and suggestions with regard to the Audit Cube 
Part F was structured as open-ended questions that allowed respondents to voice their personal 

opinions with regard to the Audit Cube. Here any comment, positive or negative and any 

suggestions to improve the Audit Cube could be typed in. 

 
Stage 9: Determine the data collection strategy  

De Vos et al. (2018, 193) explain that the administration of the questionnaire will be influenced 

by its format. In this study, a web-based questionnaire was administered, which is considered 

to be the most appropriate method to distribute a questionnaire (Grinnell and Unrau 2008, 298).  
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Based on Fan and Yan (2010, 133), there are four steps when using web-based 

questionnaires as applied in this study: 

 
• “Step 1 involves the development of the questionnaire. After developing the questions, it was 

uploaded onto the web.  
• Step 2 relates to how respondents, for this study referred to as students, receive the relevant 

link or instructions to the questionnaire. Included here is how the students were selected to 
partake in the study, how they were contacted and how the link or instructions to the 
questionnaire was delivered. All FA and CA honours students received the link via an 
announcement on the learner management system. 

• Step 3 concerns the completion of the questionnaire. Students logged into the web page to start 
the questionnaire, submitted their answers and logged out of the web page.  

• Lastly, Step 4 entailed the downloading of the data by the researcher for analysis and 
interpretation.” (De Vos et al. 2018, 190‒202). 

 

Stage 10: Pilot the instrument 
De Vos et al. (2018, 195) argue that another essential part of using a questionnaire is performing 

a pilot study prior to the circulation thereof to the selected sample. Thus, the questionnaire was 

sent and completed to a group of academic trainees. This step ensured that any errors were 

identified and corrected, that all questions are clear and understood by the respondents, that the 

flow of the questionnaire is logical, and that the time to complete the questionnaire is sufficient 

(Modisane 2019, 105). After responses were received from the pilot group, minimal spelling 

errors and ambiguous questions were adjusted. The time to complete the questionnaire was 

confirmed to be 15 minutes.  

 
Stage 11: Prepare for data collection 
Ethical clearance was obtained prior to the distribution of the questionnaire from the 

university’s ethics committee.  

 
Stage 12: Collect the data 
The circulation of the questionnaire was done by posting the relevant questionnaire link on the 

learner management system. A due date was also included to provide students with a time frame 

for completion. Students were informed in class and per the learner management system 

announcement that the questionnaire was available and that, by following the link provided, 

they could complete the questionnaire. Students were then re-directed to the questionnaire on 

Google Forms. A “next” button appeared at the end of the questionnaire. When students 

selected it, they received a message that their responses have been captured and thanked them 

for their participation.  
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Stage 13: Analyse the data 
Google Forms provides a function where data are downloaded in Microsoft Excel format. The 

spreadsheet was outlaid per question, per student, and with timestamps when the student 

completed the questionnaire. North-West University Statistical Services analysed the data using 

several statistical procedures (descriptive statistics, factor analysis, and Cronbach’s alpha). 

 
Stage 14: Report the findings 
The following sections will report the results from the statistical inferential conducted to: 

(i) give insight into the demographics of the respondents who completed the questionnaire, 

(ii) provide an overview on the respondents’ knowledge, skills, attitudes and values towards the 

Audit Cube and (iii) validate the constructs of the questionnaire. 

 
Part A: Personal and Demographic information 
The personal and demographic information was set out by means of frequencies and 

percentages (Table 4). The age of the respondents corresponded to the general age of students 

in an honours programme. The female respondents (65.7%) were more than the male 

respondents (34.3%). Most of the respondents (89.6%) owned their own Audit Cubes, and 

where this was not the case, the Audit Cubes were made available to students during contact 

sessions, enabling all students to engage with the Audit Cube. The respondents were mainly 

Black (50.7%) or White (40.3%). This data aligns with the general student population’s race, 

gender and age ratio distribution at the institution.  
 
Table 4: Descriptive statistics for Part A 
 

Questions Frequencies Percentages 
A1 Age 21 

22 
33 
34 

49.3 
50.7 

A2 Gender Male 
Female 

23 
44 

34.3 
65.7 

A3 Do you own your own Audit Cube? No 
Yes 

7 
60 

10.4 
89.6 

A4 Race Black 
Coloured 
Indian 
Other 
White 

34 
3 
2 
1 

27 

50.7 
4.5 
3.0 
1.5 

40.3 
 

Part B to E: Knowledge, skills, and attitudes and values regarding the use of the 
Audit Cube 
In order to validate the statistical inferential, the following statistical tests were conducted: 

(i) factor analysis to identify whether the construct which the related to knowledge, skills, and 

attitudes and values of the Audit Cube and (ii) construct validity through factor analysis were 
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applied to group the questions of the questionnaire meaningfully. Construct validity validates 

the extent to which the questionnaire used in this research for data collection, corresponds with 

the theoretical context (Cohen et al. 2011; Neuman 2011) of the knowledge, skills and attitudes 

and values of Auditing. After factor analysis had been conducted on Parts B to E, a reliability 

test using Cronbach’s Alpha was conducted to: (i) ascertain whether the extracted factors have 

an acceptable reliability level of at least 0.7, (ii) determine if the extracted frequencies were 

significant, and (iii) if the questions within the questionnaire were valid. This study used 

representative reliability to ensure that the data and findings were suitable, predictable, reliable 

and replicable, and to minimise the external sources of variation in the data (excluding acute 

answers from the data analysis) (Cohen et al. 2011; Neuman 2011). For the Alpha coefficient, 

the following categories applied to this factor analysis: > 0.90: very highly reliable, 0.80–0.90: 

highly reliable, 0.70–0.79: reliable, 0.60–0.69: marginally reliable, ≤ 0.60: low reliability 

(Cohen, Manion, and Morrison 2017). All the extracted factors showed very high reliability 

(above 0.90).  

 

Factor analysis: Knowledge-based questions of the Audit Cube (Part B) 
The Kaiser Meyer Olkin (KMO) measure of 0.929 indicated adequate data for factor analysis 

with a total variance of 72 per cent. One factor was extracted for the knowledge-based questions 

of the Audit Cube. Communalities varied from 50 per cent to 82 per cent. None of the items  
 

Table 5: Pattern matrix of factor analysis of knowledge-based questions of the Audit Cube 
 

Q Knowledge acquisition questions of the Audit Cube Factor 
loading 

The Audit Cube: 
8 Breaks the audit process down into understandable steps. 0.794 
9 Allows me to learn basic concepts, leaving me with more time to focus on doing application 

type questions. 0.791 

10 Helps organise facts about the audit process 0.745 
11 Assists in breaking the large amount of audit theory down into smaller, understandable 

parts. 0.794 

12 Has enhanced my general overall understanding of the audit process as contained in the 
ISAs (International Standards on Auditing). 0.705 

13 Assists me in understanding the overall audit process better. 0.792 
14 Let’s me incorporate my visual sense (by means of the colours, shapes, etc.) into learning 

the audit process. 0.645 

15 Let’s me incorporate my motoric sense (through movement) into learning the audit process. 0.608 
16 Makes it easy to understand the audit process because of the use of simple English terms. 0.810 
17 Movement assists in conceptualising (visualise mentally) the different steps of the audit 

process. 0.502 

18 “Breaking down of information into smaller chunks” increases my understanding of the audit 
process. 0.781 

19 The references to the source material (ISA’s) are helpful. 0.648 
Cronbach’s alpha 0.963 

Mean 0.689 
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included for the knowledge-based items of the Audit Cube were extracted from the 

questionnaire. This indicates that the knowledge acquisition items embedded in the Audit Cube 

were valid. Table 5 summarises the statistical data as reported on. 

Students pointed out that the Audit Cube assisted greatly with knowledge acquisition, 

through increasing understanding and organisation of the vast amounts of information. The 

incorporation of different learning styles (visual and kinaesthetic) also assists students with 

knowledge acquisition. This is in line with Mahmoud, Ahmed, and Ibrahim (2019, 12), who 

encouraged the use of various learning styles to enhance effectivity, flexibility and 

resourcefulness in individuals, enabling them to profit from a wide variety of learning 

opportunities.  

 

Factor analysis: Learning-based questions of the questionnaire 
The KMO measure of 0.733 indicated adequate data for factor analysis with a total variance of 

62 per cent. Two factors were extracted of the questions pertaining to learning: (i) information 

processing to learning and (ii) colour mediation to learning. 
 
Tale 6:  Pattern matrix of factor analysis of the learning-based questions of the Audit Cube (Questions 

20‒28) 
 

Extracted factors 
1 2 

Information 
processing 
to learning 

Colour 
mediation 
to learning 

Q Learning-based questions of the Audit Cube Factor loading 
27 I feel that I will be able to recall information learned through using the 

Audit Cube better than learning the same information from my Auditing 
textbook. 

0.930  

26 I will use some of the learning strategies incorporated into the Audit 
Cube (e.g., acronyms, decision trees, etc.) when studying other 
modules. 

0.889  

23 The Audit Cube can be an effective revision tool. 0.835  
25 I have learned new learning strategies (acronyms, decision trees, visual 

aids such as shapes) through working with the Audit Cube. 0.801  

24 The shapes representing each step assist in learning and 
understanding. 0.789  

28 Auditing helps me to develop problem-solving skills 0.744  
21 I will use the colours used for each step on the Audit Cube to tag and 

highlight my textbooks.  1.020 

20 I will use the colours used for each step on the Audit Cube to tag and 
highlight my SAICA handbooks.  0.949 

22 I will use the colours used for each step on the Audit Cube to tag and 
highlight my notes/summaries.  0.836 

Cronbach’s alpha 0.926 0.960 
Mean 0.925 0.961 

 
The students indicated that the Audit Cube assists them to process the information of the subject 

through various processes ‒ understanding, recalling information, summarising and problem-
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solving. Furthermore, the students confirmed that the use of colour in the Audit Cube mediates 

information processing. This is substantiated with colour psychology as previous research 

found that colour may have valuable connotations and can influence people’s understanding 

(Elliot and Maier 2014, 95) and emotions (Valdez and Mehrabian 1994).  

 

Factor analysis: Attitudes and values-based questions of the questionnaire 
Five factors were extracted which related to the attitudes and values of students towards the 

Audit Cube. The first two factors (subject experience and subject application) related to 

cognitive aspects of attitude (Table 7). The third factor related to the student’s personal 

experience (Table 8), and finally, challenges and feelings (the fourth and fifth factors) are set 

out in Table 9. 

Two factors related to the cognitive aspects of attitude. The KMO measure of 0.876 

indicated adequate data for factor analysis with a total variance of 70 per cent. Factor 1 (subject 

experience) focuses on students’ attitude pertaining to the experience of the module, whereas 

Factor 2 (subject application) relates to students’ attitude towards the application of the subject. 

Some of the items had a factor loading of <0.5 and were excluded from the questionnaire (such 

as questions 29‒39 and question 41). 
 
Table 7: Pattern matrix of cognitive attitude questions of the Audit Cube (Questions 40, 42‒49) 
 

Q Cognitive attitude questions of the Audit Cube Factor loading 

Extracted factors 

1 2 
Cognitive attitude 

Subject 
experience 

Subject 
application 

44 Auditing is a very interesting subject. 0.917  
45 I am willing to learn more than the syllabus requires for Auditing. 0.771  
43 I really enjoy auditing because I understand it. 0.749  
40 Studying Auditing comes naturally to me. 0.734  
47 I enjoy the challenging nature of Auditing. 0.726  
49 I am comfortable answering questions in the Auditing class.  0.857 
46 I plan to do my Masters in Auditing.  0.837 
42 I like to attempt homework on a new topic in Auditing.  0.706 
48 I am comfortable exploring my own ideas on how to solve a difficult 

homework question in Auditing.  0.584 

Cronbach’s alpha 0.909 0.837 
Mean 0.911 0.846 

 

The KMO measure of 0.893 indicated adequate data for factor analysis with a total variance of 

60 per cent. Factor 1 (personal experience) relates to the behavioural attitude of students as they 

engage with the content and format of the Audit Cube. Although few students indicated their 
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intention of furthering their Auditing studies subsequent to their honours degree, students’ 

cognitive attitude towards the module was generally positive, which enhances learning. It has 

been found that attitudes affect individuals’ decisions (Carrasco and Lucas 2015, 166) and 

therefore learning and performance (Mazana et al. 2019). The researchers highlighted that 

measuring cognitive attitude is difficult to measure through quantitative measures and should 

be explored through subjective engagement with the participants. However, even though the 

majority of students indicated that they were willing to learn more than the Auditing syllabus 

requires, found the module interesting, enjoyed the challenging nature of the module, and 

enjoyed attempting homework, the descriptive statistics ranged between 58 per cent and 64 per 

cent, indicating that a large part of the population’s attitude toward the Auditing module was 

not ideal. The findings of the questions contained in Table 8 does however indicate that the 

Audit Cube address this to some extent. 
 
Table 8: Pattern matrix of the behavioural attitude questions of the Audit Cube (Questions 50–57, 65) 
 

Q Behavioural attitude questions of the Audit Cube Factor loading 

Extracted factors questions value of the Audit Cube 
1 

Personal 
experience 

55 The Audit Cube is less intimidating than the textbook. 0.912 
65 The Audit Cube makes learning in Auditing fun. 0.909 
54 The Audit Cube is less intimidating than the SAICA Handbook. 0.902 

57 The Audit Cube assisting me in understanding concepts that I did not understand 
at undergraduate. 0.892 

50 The Audit Cube assists me in being engaged in the class. 0.863 
51 The Audit Cube makes me like Auditing more. 0.833 
52 It is fun to flip through the Audit Cube. 0.780 

53 The first time I saw The Audit Cube I was curious about what it was and the 
information it contained. 0.718 

56 I like that the Audit Cube is not linked to technology (digital). 0.699 
Cronbach’s alpha 0.944 

Mean 0.945 
 

Although only 57 per cent of students indicated that the Audit Cube made students like the 

Auditing module more, students were positive that it made the learning thereof fun (75%). 

Students found the simple design of the Audit Cube to be user-friendly, while increasing class 

engagement and fun, which will lead to an improved attitude towards Auditing. This is due to 

affect, behaviour and cognition being prevalent components in forming an individual’s attitude 

(Breckler, 1984, 1191).  

The KMO measure of 0.758 indicated adequate data for factor analysis with a total 

variance of 48 per cent. Factor 1 (challenges) focuses on the students’ affective attitude 

pertaining to the challenges they experience of the subject at university level as well as within 
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the workplace, whereas Factor 2 (feelings) relates to the students’ personal experience in their 

undergraduate and during their engagement with their peers. When students experience 

challenges when engaging with particular content, they will become despondent and have a 

negative attitude towards that outcome, which in turn will influence their attitude and learning. 
 

Table 9:  Pattern matrix of affective attitude questions of the Audit Cube (Questions 58, 59, 60, 61, 62, 
63, 64, 66) 

 
Q Affective attitude questions of the Audit Cube Factor loading 

Extracted factors 
1 2 

Challenges Feelings 
62 In general, I do not understand what Auditing really entails. 0.888  
60 I always feel stressed in an Auditing lecture. 0.876  
61 I am always confused in the Auditing class. 0.842  
59 My mind goes blank and I am unable to think clearly when studying Auditing. 0.769  
63 Auditing is too theoretical. 0.703  
64 Auditing application cannot be taught but only experienced in the workplace. 0.610  
58 My feeling about Auditing, in general, was created from personal experience in 

undergrad.  0.874 

66 My feeling about Auditing, in general, was created from the experience and 
perceptions of others.  0.866 

Cronbach’s alpha 0.868 0.718 
Mean 0.874 0.720 

 

Twenty per cent of students indicated that they do not understand what Auditing really entails, 

but students also indicated that the Audit Cube assists with understanding (descriptive statistics 

from Table 5’s questions that relate to understanding ranged from 81% to 91%). Most students’ 

feeling about auditing was influenced by personal experience undergrad (80%) and from the 

experience and perceptions of others (54%). Sixty per cent of students were of the opinion that 

the module is too theoretical, but that the Audit Cube assisted to break the large amount of 

theory down into smaller, understandable chunks (89% ‒ Question 12 from Table 5). However, 

students generally did not have a negative affective attitude around Auditing, which would 

contribute to meaningful learning (Mazana et al. 2019). 

 
CONCLUSION 
Questionnaires are commonly used as an instrument in measuring the effectiveness of teaching-

learning interventions, despite some researchers’ concerns relating to the reliability thereof. By 

following a standardised process of 14 stages, the current study’s researchers developed, 

validated and standardised a questionnaire to measure the affect of the Audit Cube on the 

knowledge, skills, attitudes and values of Auditing of B.Com. honours students in the 

Accountancy field at a SAICA-accredited university. The questionnaire provided a foundation 



Stumke, Moolman, Leendertz The development, validation and standardisation of a questionnaire ... 

268 

to ascertain whether the core curriculum aspects, knowledge, skills, values and attitudes were 

measured when utilising the Audit Cube. Furthermore, the researchers realised that for a deeper 

understanding of aspects relating to values and attitudes, subjective approaches to data 

collection should be included. 

The factor analysis conducted extracted factors with very high reliability (>0.9), 

emphasising the significance of the analysis. This study, therefore, encourages researchers 

using custom-made questionnaires to undergo factor analysis to prove the instrument’s validity 

prior to reporting on the findings of the questionnaire. Such a validation and standardisation 

process enhance the credibility of data collected from a questionnaire. 

This study may be beneficial to academics in providing guidelines in developing their own 

questionnaire to measure the effectiveness of a teaching-learning intervention and may support 

the use of questionnaires by researchers to measure whether the intend of developing the 

artefact was worthwhile.  

Since this project only focussed on the development, validation and standardisation 

measuring of an Auditing teaching-learning intervention, further research can be conducted on 

the reliability of questionnaires on teaching-learning interventions of other core Accountancy 

modules. In order to expand on the results of the study, some structured interviews could be 

conducted to substantiate the results of the quantitative data (Carrasco and Lucas 2015) as this 

was evident when the researchers conducted correlation analysis and found only one practically 

significant relationship with the factors and the mediation of colour for learning, which was not 

included in this article. 
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