
  

 

Abstract—Undertaking a review of literature is an essential 

task of any research project. In earlier work we developed a 

critic taxonomy based on a traditional review of critic literature. 

The development of the proposed critic taxonomy is to support 

critic developers in identifying, categorizing, developing and 

deploying critiquing tools in various domains. Critiquing tools 

(or known as critiquing systems) are about providing proactive 

guidelines or recommendations for improvement to designs, 

code, models, and other digital artifacts. However, a sufficient 

empirical evidence to detail that the groups defined in the critic 

taxonomy have a strong dependency has not been performed in 

the earlier research work. Thus, this paper aims to propose an 

empirical evidence approach to investigate and assess the 

dependency that might exist in the critic taxonomy. A 

systematic literature review (SLR) is selected in order to 

provide the best available evidence to answer the dependency of 

groups defined in the proposed critic taxonomy. This paper 

presents the process of systematic review to obtain relevant and 

reliable critics literature in software engineering. The 

systematic review protocol describes the scope of the search and 

the steps involved in critic tool selection. 

 

Index Terms—Critic taxonomy, critiquing tools, systematic 

review  

 

I. INTRODUCTION 

Computer-based critics or critiquing systems have evolved 

in recent years to assist users in computer-based tasks by 

offering feedback and suggestions for improvements [1]-[8]. 

It is not a new concept and generally critiquing tools provide 

knowledge support to users who lack specific pieces of 

knowledge about the problem or solution domains. A critic is 

primarily to provide suggestion and alternative solutions; 

detect errors; and possibly offer automated or 

semi-automated design improvements to end users. 

Furthermore, reports from various studies claim that a 

computer-based critic is an effective mechanism in providing 

feedback to users. For example, the RevJava [5] supports 

programmers with effective feedback on the Java coding. 

Likewise, the HeRA [3] provides critics for requirement 

engineering. The HeRA offers heuristic feedback to a 

requirement analyst on incomplete requirements 

specifications. ABCDE-Critic [2], IDEA [4] and ArgoUML 

[6] are further examples of critic-based tools in the software 

engineering domain. These tools were developed for the 

domain of object-oriented analysis and design, design 

patterns and Unified Modeling Language (UML) notation 
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diagrams respectively. Although the critic-based approach 

has been accepted in various domains such as medical 

application, design sketches, education, and others, the focus 

of this paper is on critics in the software engineering domain. 

The aim of this paper is to present a preliminary systematic 

review approach to evaluate a critic taxonomy which was 

proposed in an earlier research work [9]-[10]. The critic 

taxonomy was developed based on traditional reviews of the 

critic literature. We first present the traditional review 

approach performed in the earlier research to develop a critic 

taxonomy and briefly defined the critic taxonomy groups. We 

then explain the research approach to extend the earlier 

research. Next, a description of the systematic literature 

review approach. Finally, we conclude with the research 

progress and suggest future work. 

 

II. CRITIC TAXONOMY DEVELOPMENT: A TRADITIONAL 

REVIEW APPROACH 

In earlier work, a taxonomy of critics was developed and 

proposed [9]-[10] based on a traditional review of related 

literature concerning critics. Many articles and reports have 

been published describing critiquing tools (or critiquing 

systems). Information gathered from several research efforts 

of critics was the motivation and basis for the critic taxonomy 

development. The objective in undertaking the critic 

taxonomy development was to support the design and 

development of a design critic for domain-specific visual 

language (DSVL) tools [11] developed using Marama 

meta-tool [12]. 

A traditional literature review approach was conducted in 

earlier research work to identify key critic elements and to 

recognize techniques applied in critics. Table I shows the 

main critic literature reviewed for the critic taxonomy 

development.  

TABLE I: CRITICS LITERATURE 

   Author(s)     Year   Title 

Fischer et.al [13] 1991 Critics: an emerging approach to 

knowledge-based human computer 

interaction 

Fischer et.al [14] 1991 The role of critiquing in cooperative 

problem solving 

Silverman [15] 1992 Survey of Expert Critiquing Systems: 

practical and theoretical frontiers. 

Robbins [16] 1998 Design Critiquing Systems 

Irandoust [17]  2006 Critiquing Systems for Decision 

Support 

Oh et.al [18] 2008 Computer-aided critiquing systems, 

lessons learned and new research 

directions 
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in [9]-[10], and [19]. The process of developing the critic 

taxonomy began by examining influential critic related 

literature. Fig.1 shows the groups and elements that make up 

the critic taxonomy.  

According to the Cambridge Dictionary, taxonomy is “a 

system for naming and organizing things …into groups 

which share similar qualities” [20]. The main contribution of 

the critic taxonomy development in the earlier research was 

to provide a taxonomy of critics that can support critic 

developers in obtaining relevant information about critics 

[10]. There are eight groups in the critic taxonomy and each 

group consists of several elements. Brief description of these 

groups is outlined in Table II. The detail of these groups and 

elements can be found in [10], [19]. Although the critic 

taxonomy has been proposed in the earlier research, at that 

point, an empirical evidence to detail the dependency of the 

critic taxonomy groups have not been carried out. Therefore, 

an extended research is performed to provide sufficient 

evidence on the critic taxonomy by applying a systematic 

review approach.  
 

 

Critic Groups and Elements 

 Critic Domain 

Critiquing 

Approach 

Mode of Critic 

Feedback 

 Critic Rule 

Authoring 

Critic Realization 

Approach 

Critic 

Dimension 

Type of Critic 

Feedback 

Type of Critic 

Comparative Textual  Insert new critic 

rule 

Rule-based Active Explanation Correctness 

Analytical  Graphical (visual) 

& 3-Dimension 

(3D) Visualization 

Modify critic rule Knowledge-based Passive Argumentation Completeness 

Multi-modal Delete critic rule Predicates Reactive Suggestion Consistency 

Enable / disable 

critic rule 

Pattern-matching Proactive Examples (or 

precedent) 

Optimization  

Critic rule 

authoring facility 

Object constraint 

language (OCL) 

expression 

Local  Simulation Alternative  

Programming code Global Demonstration  Evolvability 

Interpretation  Presentation  

Positive feedback Tool  

Negative feedback Experiential 

Constructive 

feedback 

Organization 

Pattern  

Structure 

Naming 

Metric 

Fig. 1. Critic taxonomy [10] 

 

TABLE II: CRITIC TAXONOMY GROUP AND DESCRIPTION 

 

Group Critic 

Domain 

Critiquing 

Approach 

Mode of 

Critic 

Feedback 

Critic Rule 

Authoring 

Critic Realization 

Approach 

Critic 

Dimension 

Type of Critic 

Feedback 

Type of Critic 

Description Critics are 

specified 

based on the 

domain 

knowledge 

of a 

particular 

area. 

Critiquing is a 

way to 

generate valid 

reasoning 

about a 

product or 

action [13]. It 

can be 

comparative 

critiquing, 

analytical 

critiquing or 

both. 

Modes to 

display critic 

feedback.  

Consist of 

textual, 

graphical & 

3D 

visualizations, 

Multi-modal. 

Critics are 

specified by 

a single rule 

or groups of 

rules (or 

procedures) 

to evaluate 

different 

aspects of a 

product or 

design in a 

domain. 

Realization of 

critics by using 

specific 

approaches. This 

includes: 

Rule-based, 

predicate, 

knowledge-based, 

pattern-matching, 

object constraint 

language (OCL) 

expressions, and 

programming 

code. 

Based on 

Fischer‟s 

suggestion 

[21]: active 

critics, 

passive 

critics, 

reactive 

critics, 

proactive 

critics, local 

critics, and 

global 

critics 

Ways to 

present critic 

feedback 

(critique) to 

users. (Refers 

to the type of 

critic feedback 

in Fig.1). 

Critics can be 

classified 

according to 

the type of 

domain 

knowledge 

that they 

present [16], 

[22]. (Refers 

to the type of 

critic in 

Fig.1). 
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III. RESEARCH APPROACH 

The purpose of this research is to provide empirical 

evidence on the proposed critic taxonomy. This research is to 

extend the previous research work by investigating and 

assessing the dependency that exists in the critic taxonomy 

using an empirical approach. Recommendations based on the 

results gained from the empirical evidence will be suggested 

to recognize where we can best apply the critic taxonomy. In 

this research, we will explore and identify the significant 

dependency relationship between each group defined in the 

critic taxonomy. Then, a sufficient evidence of the 

dependency relationship is presented using empirical 

evidence. This research is funded by the university‟s research 

grant and the duration to complete this project is one and half 

(1 ½) years. Our research approach to achieve our aims is 

based on the following methodological steps: 

Phase 1: Survey of critic tools- a comprehensive survey 

of critic tools will be conducted in this early stage. Existing 

critic tools in a software engineering domain will be 

identified using a systematic literature review (SLR) 

approach. The SLR would help us in analyzing and 

comparing the critiquing tools available in a software 

engineering domain. 

Phase 2: Identify properties in critic tools based on the 

defined critic taxonomy-  In this step, several activities will 

be performed, such as (i) analyzing the properties of each 

critiquing tool, (ii) identifying the properties that match to the 

critic taxonomy that can be used to measure the dependency 

between critic taxonomy groups.   

Phase 3: Present data/findings-The gathered 

data/findings based on selected critiquing tools will be 

represented using a „heat map‟ approach. The heat map 

representation will show the frequency/popular used critic 

properties.  

Phase 4: Define and detail the dependency 

relationship- The dependency relationships in the critic 

taxonomy are identified and described. The data based on the 

representation of the heat map will support the description of 

the dependency. An assessment of the dependency 

relationships is performed using an empirical approach. 

Phase 5: Demonstrate and document the empirical 

evidence- The details and evidence of the dependencies are 

demonstrated and documented. Sufficient empirical evidence 

will be developed and presented to achieve the research 

objectives. 

Phase 6: Documentation- All findings from the research 

activities will be documented in a project report. 

 

IV. SYSTEMATIC LITERATURE REVIEW APPROACH 

The initial stage of this research is conducting a systematic 

literature review (SLR). According to Kithchenham [23] a 

systematic review “is a means of identifying, evaluating and 

interpreting all available research relevant to a particular 

research question or topic area or phenomenon of interest” 

[23]. A broad number of SLRs have been conducted and 

reported by many researchers. However, performing SLR has 

many challenges. Thus, before conducting the first phase of 

this research project, several articles/papers on SLR [24] - 

[28] are gathered and reviewed to understand the SLR 

approach. The difference of SLRs with the 

conventional/traditional reviews is that the systematic review 

applies a defined methodology [28] as shown in Fig. 2 and 

making sure that the review performed is fair [28]. 

 

Fig. 2. Systematic literature review methodology [28] 

Three main steps in SLR as described by [24] are applied 

in this research: 

1) Plan the review- identifies the need for review and then 

specify the research questions. Next, is to define the 

review protocol. 

2) Conduct the review-choose the primary studies after 

the plan is identified. Then, assess the quality of the 

studies to decide which should be included and excluded 

from the studies. Next, is to carry out data extraction and 

monitoring. Then, synthesize the extracted data. 

3) Report the review- Finally, specifies the distribution 

mechanisms and presents the review report. 

The main motive to perform this SLR is to identify all 

research related to critiquing tools (or known as critiquing 

systems) in the software engineering domain, collect the 

studies and review the evidence for the purpose of supporting 

the proposed critic taxonomy.  

The review protocol in this research describes the scope 

and objectives of the review, the research question(s), the 

search process, inclusion/exclusion criteria of identifying 

critiquing tools and the evaluation criteria. The review 

protocol is the outcome of the phase 1 (plan review) in SLR 

methodology. 

The scope of the systematic review is critiquing 

tools/systems available in software engineering research 

domain. Thus, this research is not focusing on critiquing tools 

in the commercial domain. The main objective of this 

systematic review is to select, analyze and compare critic 

tools‟ properties that match with the proposed critic 

taxonomy. With the selected critiquing tools, we then 

investigate and assess the dependency that exists in the 

proposed critic taxonomy. To achieve these objectives, the 

research questions we are interested in are: 

1) RQ1: What are the research critiquing tools/systems 

available in the software engineering domain? This 

research question is to identify the critiquing 

tools/systems which are classified as a research tool in a 

software engineering domain. The data obtained from 

this question will be evaluated to answer the next 
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following question. 

2) RQ2: What are the properties of those critiquing tools 

that match to the defined critic taxonomy groups and 

elements? This question is to find out the properties of 

those selected critiquing tools obtained in question 1. 

The properties of each critiquing tool will be evaluated 

based on the critic taxonomy groups and elements. Thus, 

those critiquing tools/systems that match to the critic 

taxonomy elements will be the selected critiquing tools.  

The chosen critiquing tools are then evaluated to 

determine the dependency relationship of the critic 

taxonomy groups. 

The next step is to perform the search process. A search 

strategy has to be defined in order to obtain a set of critiquing 

tools. Our initial search process involves identifying 

candidate primary sources based on electronic search that 

included five electronic resources, specifically the ACM 

Digital Library, IEEE Explore, ScienceDirect, Springerlink 

and Google Scholar. Due to the time constraint, we only limit 

to five electronic resources to search articles on critiquing 

tools/systems. We also search based on individual journals, 

specifically IEEE Transaction Software Engineering, 

Information and Software Technology, and ACM 

Transaction on Software Engineering and Methodology. 

Searching based on conferences is focused only on 

International Conference on Software Engineering (ICSE) 

and IEEE/ACM International Conference on Automated 

Software Engineering. The review will consider the work in 

English and since 2000. 

The strategy used to derive search terms is based on 

several criteria: 

1) Derive key  terms based on the research questions; 

2) Critic OR critiquing; 

3) Tool OR System; 

4) The search string is composed of the terms representing 

the population and context. The Boolean AND and OR 

operators are used to construct meaningful search strings. 

The following table shows the keyword for the search 

purpose. 

 

TABLE III: SEARCH KEYWORDS 

Population “Critic tools” OR “Critiquing tools” OR 

“Critiquing systems” OR “Computer-based 

critics” OR “Critic-based approach” AND 

“software engineering” 

Context Within the domain of software engineering 

In the context of a systematic review, it is necessary to 

define the criteria by which studies will be evaluated to 

decide if the studies must be included or not in the review. 

Thus, the inclusion criteria for this study are: 1) research 

papers, reports, technical articles that are relevant to 

critiquing tools, 2) all research prototype critiquing tools, 3) 

critiquing tools in the software engineering domain. Whereas, 

the exclusion criteria for this study are: 1) critiquing tools for 

commercial purpose, critiquing tools that are not in the 

software engineering domain, and 3) studies/research of 

critiquing tools that do not match with the critic taxonomy 

groups and elements as stated in RQ2. 

V. CONCLUSION AND FUTURE WORK 

The differences between traditional review and systematic 

review are shown in Table IV.  In our earlier research when 

we planned to develop the critic taxonomy, the literature 

review for critics was performed without a defined 

methodology. As long as we manage to find related critics 

literature, that should be sufficient. Furthermore, no 

systematic searching strategy is defined to search for the 

related articles/papers on critics. Thus, the number of 

articles/papers obtained through the searching process is a bit 

limited and frequently lack thoroughness. The possibility of 

bias and unfair in the research study could occur.  However, it 

is different in this research project, where we need to define a 

methodology for a systematic literature review to obtain a 

comprehensive and reliable literature on critics. A proper 

searching strategy must be defined to ensure the relevant 

critics‟ literatures are obtained. Hence, the number of 

articles/papers collected in the searching process is larger 

than the previous review approach. In addition, we can 

achieve a fair and unbiased study in this research.  

TABLE IV: TRADITIONAL REVIEW VS SYSTEMATIC REVIEW 

Traditional review Systematic review 

A defined methodology is not 

required 

Required a defined 

methodology 

Bias and unfair studies  A fair and unbiased studies 

No systematic searching strategy is 

defined  

Define proper  searching 

strategy 

Number of articles/papers are limited Number of articles/papers are 

larger 

  

The main objectives we apply the SLR are to identify all 

research related to critiquing tools (or known as critiquing 

systems) in the software engineering domain, and provide 

evidence using an empirical approach to support the 

development of our proposed critic taxonomy.  The current 

research progress focuses on the searching process via the 

five electronic resources. Results from the first phase in this 

research will be published in another publication. Our next 

future work will be identifying critic tools‟ properties based 

on the selected critic's tools chosen from the SLR phase. 

It is hoped that this research project would benefit from 

adopting what it can of the SLR approach to provide the 

empirical evidence for the critic taxonomy development. 
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