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Abstract. Software product markets have become extremely competitive as there
are always multiple software products striving to serve the users in the same ap-
plication domain. In order to be successful, a software system needs to distinguish
itself from other similar products and surprise users with novel and useful fea-
tures. Obviously, creativity becomes much more important in a software engineer-
ing process, especially for requirements, as creative requirements engineering is
crucial to new and surprising features or services. However, normally, with it fo-
cuses on elicitation, analysis, and management, research studies on requirements
engineering do not offer strong support to creativity in requirements engineering.
Naturally, services like idea generation can be involved to support creativity re-
quirements engineering by eliciting innovative ideas from stakeholders. Although
a considerable number of applications and research studies have been made in the
past years in order to increase the effectiveness of idea making process, there is
little work exists to design an ideas creation system for assisting and inspiring re-
quirements. Meanwhile, it is lack of efforts working on creativity requirements in
the requirements engineering perspective particularly. Therefore, the objective of
this research paper is to propose an ideas creation system to assist engineering ac-
tivities for generating creativity requirements. In particular, this paper designed an
ideas creation framework and defined and classified a set of creativity elements
according to creativity techniques. Then, it proposes a creative requirements engi-
neering method that is supported by the designed ideas creation system and crea-
tivity elements, whilst the application domain is specific to the e-learning service.
An inference engine is the kernel part in the idea generation process with domain
ontology for the target field as the knowledge base. Hence, the generated ideas are
inspiring stakeholders to get not only relevant and useful but also novel and sur-
prising requirements.

Keywords: Requirements engineering - Creative requirements - Ideas creation -
Creative computing - Creativity

1 Introduction

Traditionally, Requirements Engineering (RE) considers that requirements exist in the
stakeholders’ minds in an implicit manner [1], and focuses on models and techniques
to aid identification and documentation of such requirements [2]. Current software
product market, however, has become extremely competitive as there are always
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normally multiple software products striving to serve the users in the same application
domain [2]. In order to sustain and be successful, a software system needs to surprise
customers with novel and useful features [2]. Therefore, creativity is necessary to be
involved to achieve this target, especially for requirements elicitation, because
creative requirements are the beginnings of new and surprising features or services.
However, existing studies to requirements engineering offers not much support to
creativity. Idea generation, as a way to inspire individual or team members to generate
more and new ideas, can be used as the fundamental process of getting innovative
outcomes in various domains. Therefore, this paper suggests that a proper designed
ideas creation system can be involved to support creativity in requirements by provid-
ing new, useful and surprising requirements to inspire and elicit innovative and clear
requirements from stakeholders.

This research aims to provide an ideas creation system to assist engineering activi-
ties for creativity in requirements. In the following sections, firstly, background
knowledge is explained following by reviews of related work. Secondly, an ideas
creation framework is proposed with explanations of different phases. Next, based on
creativity techniques, creativity elements are defined and classified, whilst corre-
sponding rules of creativity elements’ application are designed. The ideas creation
system is to provide ideas as information that is able to help stakeholders to get clear
and innovative requirements. Supported by creative computing techniques, including
exploration, combination and transformation, the generated ideas are inspiring stake-
holders to get not only relevant and useful but also novelty and surprising require-
ments. After the requirements elicited, they are presented as a mind map with special
tags corresponding to defined creativity elements to indicate the requirements’ vari-
ous and specific demands on creativities, which makes the requirements formally
formatted and provides convenience for the subsequent application design and devel-
opment. Last, a case study is presented to illustrate how the proposed method works.
Overall, the main contribution of this paper is the designed ideas creation system.

2 Background and Related Work

2.1 Requirements Engineering and Creative Requirements

Along with arise of creativity in software engineering, requirements engineering
community has received a growing interest from researchers and practitioners. It
emerges many papers discussed on the high level of creativity and requirements such
as work from Lemos and his colleagues [1] and discussions from Maiden [3, 4] and
Bhowmik [2]. Beside, some research studies worked on providing various techniques
to do requirements engineering in creative ways, such as using Model-Driven Engi-
neering [5], mind mapping [6] and reasoning [7]. Although there are efforts, they are
not mature methods yet and it is still lack of ability to be implemented. Therefore, as
mentioned in last section, this paper concentrates on using an ideas creation system to
support creativity in requirements engineering. In particular, the ideas creation system
is designed to provide clues to assist and inspire stakeholders on eliciting clear and
innovative requirements. Moreover, a set of creativity elements are designed to help
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on evaluating generated ideas in creativity perspective and to support requirements
presentation by combining with mind mapping technique.

2.2 Creativity and Creative Computing

Creativity is an extremely important facet of life and is a feature of many of the tasks
that people do every day. It can occur in a multitude of situations ranging from work
to pleasure, from artistic portrayals to technological innovation [8]. Most texts regard
creativity as a beneficial process in an organisation and it has been said to offer a
competitive advantage in the design processes [9]. Naturally, it is a crucial feature for
new and innovative ideas; consequently, creativity needs to be considered in the idea
generation process.

According to Boden’s definition [10], an idea can be called “new” from two per-
spectives: the objective (H-creative) and the subjective (P-creative) view. They derive
from two kind of creativity: H-creativity (short for historical creativity) and P-
creativity (short for psychological creativity) [11, 12]. H-creativity is fundamentally
novel in respect to the whole of human history and P-creativity is the personal kind of
creativity that is novel in respect to the individual mind [13, 14]. From the above dis-
cussion, the creativity expected in this paper should belong to H-creativity. Obvi-
ously, H-creative ideas are very difficult to be generated by individual or a group,
especially on the creativity perspective, because it requires to be supported by exten-
sive knowledge and creative techniques.

Because creativity is considered the ultimate human activity and a highly complex
process [15], some researchers hold that the creative thinking process cannot be for-
mulated, analysed, or reconstructed [13], [15, 16]. Others adopt a reductionist view
that creative products are the outcome of ordinary thinking, only quantitatively differ-
ent from everyday thinking [10], [14], [17]. By review related studies and develop-
ments, this research believes that creative ideas can be generated systematically, if
there is a carefully designed supporting method, which is an ideas creation system in
this research.

Similar to the definition of creativity, there is not a universal definition of creative
computing. In last few years, creative computing is being discussed more widely,
hoping to produce new, innovative and valuable products. Creative computing seeks
to reconcile the objective precision of computer systems (mathesis) with the subjec-
tive ambiguity of human creativity (aethesis) [11]. As a newly aroused emerging re-
search field, in creative computing, there are many promising research directions have
been studied [18, 19], such as creative design, creative requirement engineering, and
creative collaboration. One research objective in creative computing is to find the
approach to get creativity and to realise it [11], [20]. Besides, creative computing can
be recognised as the study of computer science and related technologies and how they
are applied to support creativity, take part in creative processes, and solve creativity
related problems. Creative application software, or called as creative application can
be referred to those software, tools, or environment which can support, improve or
enhance creativity using text, graphics, audio, video, and integrated technologies [21,
22]. Currently, there are researches working on approach and process to develop crea-
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tive software from the beginning. However, it does not exist ideas creation system for
creativity in requirements engineering.

3 An Ideas Creation Framework

In an earlier published paper [23], we proposed an ideas creation process as Figure 1
shows, which is a high level process suitable for general idea generation purposes.
Specifically, there are three kernel phases to create new ideas including “Knowledge
Extraction/Reuse”, “Idea Generation” and “Ideas Evolution”. Based on this process,
this paper is to design a specific ideas creation system for assisting and inspiring crea-
tivity in requirements engineering. Thus, it focuses on the ontology construction and
ideas’ creativity evaluation, which belong to the first phase “Knowledge Extrac-
tion/Reuse” and the last phase “Ideas Evolution”. A set of creativity elements is de-
fined in next section to support the ideas’ creativity evaluation. Besides, combined
with mind mapping technique, the creativity elements supports requirements presenta-
tion. The following contexts explain more details on the three phases in Figure 1 to
illustrate the entire ideas creation process.

Data gathering and Knowledge/ : Computing to build Initial ideas  — [ Generated

pre-processing Information . ideas ideas
Phase 1: Knowledge Extraction/Reuse . Phase 2: Idea Generation Phase 3: Ideas Evolution
Notations:
activity result database

Fig. 1. Ideas Creation Process
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Fig. 2. Knowledge Extraction/Reuse in the Ideas Creation Process

Phase 1: Knowledge Extraction/Reuse. As Figure 2 shows, this phase is data gath-
ering and pre-processing by adopting abstraction techniques, designed abstraction
algorithms and mapping rules [24], and reusing knowledge bases [25]. The extraction
part works as following description. Firstly, it determines the objective of task and
selects relevant documents as raw data. Then the domain vocabulary is extracted from
the text data supported by abstraction algorithms. Last, the extracted domain vocabu-
lary is mapped into the ontology format to be the domain knowledge/information
according to designed mapping rules. Because building an ontology from scratch is
not only time consuming but also limited to gathered resources, moreover, the ontol-
ogy based domain knowledge is reusable, thus, it is more efficient to reuse existing
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domain ontologies to assist the construction of specific domain knowledge base. In
particular, there are two circumstances in the knowledge reuse: 1) if a knowledge
ontology exists for the required domain but is not up to date, it requires a smaller
scale knowledge extraction to get the latest information and then merges the extracted
information into the existing domain ontology to form the requisite knowledge base;
and 2) if there is a knowledge ontology extracted recently for the required domain, the
existing domain ontology will be reused directly as the knowledge base for the subse-
quent idea generation. In this paper, because the ideas creation system is designed to
support creativity in requirements engineering, the knowledge base is ontology of
requirements, which is more focusing on functions, features, etc. Furthermore, since
the application field is narrowed down to e-learning service, the ontology is con-
structed for e-learning service. The above two points distinguish the ideas creation
system from others.
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Fig. 3. Creative Idea Generation in the Ideas Creation Process

Phase 2: Idea Generation. It is computing to build ideas as Figure 3 shows. Based
on gathered and processed knowledge, system computes following designed algo-
rithms and rules to generate initial ideas to realise convergent thinking. Exploration,
transformation and combination are kernel activities of its computing step to generate
initial ideas. Combination activity involves unfamiliar combinations of familiar
knowledge and information. Exploration activity explores within an established con-
ceptual space. This is more likely to arise from a thorough and persistent search of a
well-understood space. Transformation activity deliberately transforms a conceptual
space. It should involve the rejection of some of the constraints that define this space
and some of the assumptions that define the problem itself. These three kinds of ac-
tivities provide the basis of the techniques to compute resources and generate initial
ideas. The results of one activity can be input of another activity to generate ideas
through multi-activities. However, it is not necessary to implement all three kinds of
activities. The practical realities of their application must be worked out in different
applications and circumstances, usually on a case-by-case basis. A set of inference
rules has been designed in our previous publication [26] to support the proposed three
activities as supporting techniques. Moreover, language patterns are proposed [26] to
be applied to form the generated ideas as readable phases and sentences.
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Fig. 4. Ideas Evolution in the Ideas Creation Process

Phase 3: Ideas evolution. It covers pre-processing, evaluation, ranking and selec-
tion as Figure 4 shows. The pre-processing is to analysis the generated initial research
ideas as a good sentence and topic from language perspective. Natural Language
Processing techniques are adopted to support the pre-processing, which include syn-
tactic, semantic and pragmatic. After pre-processing, the evaluation part measures the
ideas’ creativity via designed metrics. In this paper, for the purpose of evaluating
creativity of ideas, a set of creativity elements are defined in next Section to support
the evaluation from three perspectives: novelty, usefulness and surprising. According
to the evaluation results, the generated ideas can be provided to stakeholders as clues
to help and inspire them on creativity in requirements.

4 Creativity Elements

Dean et al. [27] carried out an exhaustive analysis of studies that employed criteria to
assess creativity in solution and product ideas [27, 28]. Based on review and analysis
of selected 51 relevant studies, and for purposes of their quantitative tool, these re-
searchers further broke these criteria into more specific and measurable terms includ-
ing dimensions and sub-dimensions as shown on Table 1. In order to conquer the
inconsistencies limitation on the previous studies, Dean and his colleagues [27] rec-
ommended adopting the naming conventions depicted in Table 1. Their research dis-
cussed that it helps to avoid confusion between novelty-only studies and creativity
studies where creativity is based on novelty plus other quality constructs [27]. How-
ever, a creative outcome is unlikely can be effective if it is novelty only.

Besides, according to the definitions, novel, workable, relevant, and specific are on
the same level while each of them has a set of sub-dimensions in the lower level. In
the relationships refers to Figure 5, workable, relevant and specific are in the same
level while novel is in a higher level. In hierarchical perspective, the relationships
conflicts with the definitions of the constructs.

e Novel Workable
—
Quality Relevant
Specific

Fig. 5. Relationships among Constructs/Dimensions [27]
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Table 1. Definitions of Quality Dimensions and Sub-dimensions [27]

H# Dimension Definition

—_

Novelty The degree to which an idea is original and modifies a paradigm.

11 Originalit The degree to which the idea is not only rare but is also ingenious, imagi-
. riginali . .
£ Y native or surprising.

12 Paradigm related- The degree to which an idea is paradigm preserving or paradigm
ness modifying.

) Workability (Fea- An idea is workable (feasibility) if it can be easily implemented and does
sibility) not violate known constraints.

2.1  Acceptability The degree to which the idea is socially, legally, or politically acceptable.

2.2 Implementability The degree to which the idea can be easily implemented.

3 Relevance The idea applies to the stated problem and will be effective at solving

problem.

3.1  Applicability The degree to which the idea clearly applies to the stated problem.

3.2 Effectiveness The degree to which the idea will solve the problem.

4 Specificity An idea is specific if it is clear (worked out in detail).

41 Implicational ex- The degree to which there is a clear relationship between the recom-
plicitness mended action and the expected outcome.

The number of independent subcomponents into which the idea can be
4.2  Completeness decomposed, and the breadth of coverage with regard to who, what,
where, when, why, and how.

43 Clarit The degree to which the idea is clearly communicated with regard to
) Y grammar and word usage.

Overall, in our opinion, the proposed constructs, sub-dimensions and the relation-
ships cannot directly employed in this research. There are limitations and conflicts in
various levels. However, some of these researchers’ methods are worth to be adopted.
Specifically, this research proposes a set of creativity elements and corresponding
sub-dimensions by adopting Dean and his colleagues’ [27] way to define constructs.
Also, similarly, a hierarchical structure is useful on the relationships among the pro-
posed creativity elements and sub-dimensions.

Boden [10] says a creative idea is novel, surprising, and valuable. Most important,
creative ideas should be surprising because they go against out expectations [10]. That
is to say, a creative idea should be not only rare but also be ingenious and imagina-
tive. Thus, this research proposes three creativity elements: Novelty, Usefulness and
Surprising. Novelty measures the idea is new from different perspectives. Usefulness
is to make sure an idea is applicable and is worthy of study, which covers valuable,
but not only that. Comparing with Dean and his colleagues’ constructs, Usefulness
actually contains relevance, workable and specific but with improvement to overcome
their limitations and conflicts. Surprising measures the degree of ideas’ unexpected-
ness and unusualness, that is how much ideas against out expectations and how much
unique the ideas are, which distinguishes Surprising with Novelty.
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Fig. 6. Relationships of Creativity Elements and Sub-Elements

This research adopted some of sub-constructs from Dean et al. [27], redefined them
accordingly, and re-catalogued into the proposed elements as their sub-elements. Fig-
ure 6 shows the hierarchical relationships of the creativity elements and sub-elements.
In the following context, when the creativity elements and sub-elements are consid-
ered as a whole, it is referred as Creativity Elements (CE) for convenience.

4.1 Definitions of Creativity Elements

For the purposes of this research, which is to generate ideas for creative requirements of
e-learning service, the proposed creativity elements and sub-elements are defined or
redefined, depends on if it exists in previous research studies and suitable to be adopted.
The following provide a more in-depth explanation of the respective elements.

e Novelty: The degree to which an idea is original and modifies a paradigm of e-
learning requirements.

— Originality: The degree to which an idea is rare in H-creativity perspective. The
low degree means the idea is common, mundane, boring. The high degree
means the idea is not expressed before.

— Paradigm relatedness: The degree to which an idea is paradigm preserving (PP)
or paradigm modifying (PM). PP ideas remain same concepts or same relation-
ship between concepts with a paradigm. PM ideas extend concepts, or redesign
or transform relationship between concepts. PM ideas are sometimes radical or
transformational.

o Usefulness: An idea is useful if it can be easily implemented as a requirement and
does not violate known constraints in the domain knowledge. It should be relevant
to the specific domain or domains as well as workable (feasible) as a requirement.
— Relevance: The idea applies to research in specific domain/domains and will be

effective as a research according to user’s input. In other words, it covers both
domain relevance and input relevance.

— Acceptability: The degree to which the idea is acceptable (not conflict knowl-
edge constraints). Low acceptability means the idea violates knowledge con-
straints. High acceptability means the idea does not violate knowledge con-
straints.
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— Implementability: The degree to which the idea can be easily implemented as a
requirement. Low implementability means the idea is hard to achieve or hard to
get valuable outcomes as a function or feature. High implementability means the
idea can be implemented as a requirement well.

— Implicational explicitness: The degree to which there is a clear relationship be-
tween the recommended action and the expected outcome. Low implication ex-
plicitness means the implication in the idea is not stated or less relevant. High
implication explicitness means the implication in the idea is clearly stated and
makes sense.

— Completeness: The number of independent subcomponents into which the idea
can be decomposed, and the degree of the subcomponents expressed in the idea.

o Surprising: It is about the unexpected degree of the ideas.

— Unexpectedness: The degree of the idea goes against out the user’s expectation.

— Unusualness: The degree of the idea distinctiveness, that is how much unique
the idea is.

4.2  Creativity Elements for Requirements Engineering

The above creativity elements are proposed to support requirements engineering,
particularly on requirements presentation. To achieve this aim, it is designed to com-
bine with the designed ideas creation system and mind mapping technique to support
requirements elicitation and presentation respectively as Figure 7 shows. In particular,
the creativity elements work in the ideas evolution phase to classify the generated
ideas according to the defined creativity elements. If a generated idea is classified into
one or more creativity elements and adopted as a requirement by the stakeholders,
corresponding tags for creativity elements will be added into the specific require-
ment’s node when the requirements are presented as a mind map. Thus, the majority
affect and aim of the creativity elements is to bring clear vision of creativity on re-
quirements presentation.

Requirements Elicitation ===~  Requirements Presentation

<5UDDDNR /’<supporl>

Ideas Creation System

<combine with=" Zcombine with>

Creativity
Elements

Notations:

B cements () : system/technique RE activity <xa, : relation sl : process

Fig. 7. Creativity Elements for Requirements Engineering

4.3  Designed Tags and Rules for Creativity Elements

This paper adopts tags as the way to mark creativity in requirements. Each creativity
element and sub-element has a corresponding tag, which is designed as <element
name> format and named as “CE Tag”. Table 2 lists all the creativity elements with
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their corresponding CE Tags. The CE Tags indicate the requirements’ various and
specific demands on creativities.

Table 2. Creativity Elements and Corresponding CE Tags

Creativity Elements CE Tags
Novelty <novelty>
Originality <originality>
Paradigm relatedness <paradigm relatedness>
Usefulness <usefulness>
Relevance <relevance >
Implementability <implementability >
Acceptability <acceptability >
Implicational Explicitness <implicational explicitness >
Completeness <completeness >
Surprising <surprising>.
Unexpectedness <unexpectedness >
Unusualness <unusualness>

Besides, mind mapping is employed as a basic technique to support requirements
presentation. Following rules are designed for applying the above designed CE Tags
into the mind mapping process. Basically, the designed rules can be classified into
two categories as below shows,

Rules for Creativity Sub-elements:
If a requirement satisfy all of the following conditions (a)-(c),
(a) a requirement is a node in mind map;
(b) this node has no CE Tag; and
(c) this requirement belongs to creativity sub-elements.
then
add this sub-element’s corresponding CE Tag in front of this mind map node. (1)

If a requirement satisfy all of the following conditions (a)-(c),

(a) a requirement is a node in mind map;

(b) this node has one or more CE Tags; and

(c) this requirement belongs to one creativity sub-element that different from exist-
ing CE Tags represented sub-elements.

then
add this sub-element’s corresponding CE Tag in front of this mind map node; and
merge it with other CE Tags in this node. 2)

Rules for Creativity Elements:
If a requirement satisfy all of the following conditions (a)-(d),
(a) a requirement is a node in mind map;
(b) this node has at least one sub-node;
(c) this node has no CE Tag; and
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(d) there are sub-elements’ CE Tags in one or more of its sub-nodes.

then

add CE Tag in this node and the added CE Tag represents creativity element that
contains the sub-elements corresponding to the CE Tags in condition (d). 3)

If a requirement satisfy all of the following conditions (a)-(d),

(a) a requirement is a node in mind map;

(b) this node has at least one sub-node;

(c) this node has at least one CE Tag; and

(d) there are sub-elements’ corresponding CE Tags in one or more of its sub-nodes
that not included in this node’s CE Tag.

then
add CE Tag in this node, while the added CE Tag represents creative element that
contains the sub-elements corresponding to the CE Tags in condition (d). 4)

If a requirement satisfy all of the following conditions (a)-(d),

(a) a requirement is a node in mind map;

(b) this node has at least one CE Tag;

(c) this node has no father-node between itself and root node; namely, this node is
directly linked to root node; and

(d) it cannot be categorised into another node.

then
add a father node for this node, give the father node an abstract name, and add high
level creativity elements’ CE Tags according to CE Tags in condition (b). &)

If a requirement satisfy all of the following conditions (a)-(d),

(a) a requirement is a node in mind map;

(b) this node has at least one CE Tag representing creativity sub-element;

(c) this node has no father-node between itself and root node; namely, this node is
directly linked to root node; and

(d) it can be categorised into another node.

then

link this node with the other node that is identified in condition (d) as a sub-node;
and run rule (3) or (4) for its new father node depending on whether this father node’s
has CE Tag. (6)

5 Case Study

This section discusses requirements engineering for a Chinese (Mandarin) e-learning
application to demonstrate and prove that the proposed ideas creation system is feasi-
ble to be applied to support creativity in requirements engineering. Its ultimate goal is
to provide an ingenious application allows users to explore innovative ways to learn
Chinese. An ontology of e-learning service is the first thing needed for the ideas crea-
tion system. As there is not exists an ontology suitable to be used directly, a new on-
tology of e-learning service is constructed as the knowledge base. Figure 8 shows part
of the ontology’s graphical representation in Protégé.
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Fig. 8. Part of the E-Learning Service’s Ontology in Protégé

Details about idea generation phase are omitted here as it is followed the designed
approach and rules in our earlier papers [25], [29]. Figure 9 shows the input and out-
put screenshots of the developed ideas creation system. A user can be a stakeholder,
an application designer or a domain expert. To use the ideas creation system, a user
needs to select a domain and enter some keywords as the system input. The domain is
the application’s domain, whilst keywords are other relevant information. Concerning
this case study, it is suitable to select “Language E-Learning” as the domain and to
enter “Chinese”, “Mandarin” and “Application” as keywords. Through the idea gen-
eration process, the final generated results are listed in the output interface.

Ideas Creation System Ideas Creation System
Account  Input  Result Account  Input  Result

for Requirements Engineering for Reguirements Engineering

Domain User guide Your input User guide
Select a domain here. What his s? P o, ooaon What tris is?
2 The Pecaae Tosc Sarmtion o RT3
Language ELeaming  # i g st ittt . 25y 0 e T an e e
i i o s T Ideas Candidates e
K i Howlo s 2 1. Using vinusl sy to suppon practics (orginaly) How o use 7
eywords s e s S
YW o 2 Using A1t st Automic Assgrment unespoctodnes) e e
Enter keywords here (max 3). A 48 shissa 4 emenie.
3. To rmocmmend next learing resourcss (completeness, By e et o, ot
Chinsse, Mandarin, Appiicatio P — . ey o
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Delin Jing, Centre for Creative Gompuling, Balh Spa Universiy. ‘Dein Jing, Gentre for Creatve Compuling, Bath Spa University.

Fig. 9. Input and Output Screenshots of Ideas Creation System
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The defined creativity elements help to evaluate creativities for generated ideas as
requirements. After adopting all the generated four ideas, the requirements are pre-
sented in a mind map with CE Tags as Figure 10 shows, which is ready to be proc-
essed in the further software engineering phases to develop the target application.

Chinese (Mandarin)

English
<acceptability, unusualness>: Game

- Text <usefulness, surprising>:
Learning Resources

<unexpectedness> An Al based
o <surprising>: Intelligent Assessment Automatic Assignment
name Tumitin
password - Students

learning history - Users Forums
Chinese level . .
Lect An Chiness E-Leaming <novelty>: Communication - Shos
e Application Messages

Professional Staffs <originality>: Virtual Reality

108 Generated Report of Results

Android - Platform fi : Learning O ili
Web Browser Recommended Next Leaming Resource

Video and Images Presentation e
Multimedia
Video and Images Capture

Fig. 10. Final Requirements Mind Map for the Chinese E-Learning Application

6 Conclusion

This research paper proposed an ideas creation system to assist engineering activities
for creative requirements development, which aims to cope with the software do-
main’s rapid development and intense competition. In particular, an ideas creation
framework is designed with three phases to provide ideas as clues to help and inspire
requirements elicitation. Also, creativity elements are defined and classified according
to creativity techniques, which are to evaluate creativities in generated ideas and to
support requirements acquisition via proposed CE tags and designed rules. The ap-
plied CE Tags indicate the requirements’ various and specific demands on creativ-
ities, which make the requirements formally formatted and provide convenience for
the subsequent design and development. Furthermore, a Chinese e-learning applica-
tion is selected as a case study to illustrate and prove the feasibility of the proposed
ideas creation system for creativity in requirements engineering.
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