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Abstract 

This report captures elicitation guidelines that were used to investigate infor-

mation needs regarding requirements specifications. The guidelines include 

questionnaires that were used in an eye tracking study, a retrospective evalua-

tion in a software engineering course as well as an evaluation conducted within 

a tutorial.  
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1 Eye Tracking Study 

1.1 Introduction 

The main aim of this study was to identify information needs regard-

ing requirements specifications from the viewpoint of development 

engineers like software architects as well as usability engineers. Re-

search questions that motivated this study include:  

 What are typical artifact types that should be contained in an 

SRS? 

 Which notation should be used to specify artifacts of a certain 

type? 

To address these research questions we provided the participants with 

a requirements specification that was created within a real software 

project based on a task-oriented requirements engineering approach 

(TORE [1]). The specification comprised three Word documents:  

 Domain Requirements Specification (133 pages) 

 System Requirements Specification (140 pages) 

 Annex Document (82 pages)  

The participants were then asked to browse the given requirements 

specification and while “thinking aloud” [2] the participants should 

comment about the usefulness of the specified information for con-

ducting their tasks (in particular derive architecture, design a user in-

terface).  

The participants were observed while browsing the documents and in 

addition, an eye tracking device was used to identify sections within 

the document that receive special attention by the participants.  

At the end of each session, the participants had to fill out a question-

naire designed to capture data for statistical analysis, i.e. retrospective-

ly rate the usefulness of the artifacts included in the given documents 

for their particular tasks and the usefulness of the notations. This 

questionnaire will be described in the following.   

 

1.2 Questionnaire 

The questionnaire was designed in such a way that the participants 

had to rate each artifact type contained in the given documents on a 
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scale from 1 to 4 with 1 = “very important”, 2 = “important”, 3 = 

“rather unimportant”, and 4 = “unimportant”. Each artifact type was 

illustrated by an example screenshot from the documents.  

While rating the importance of the artifact types the participants were 

also asked to provide a short comment about the reason, why certain 

artifact types are (very) important or unimportant.  

In addition the participants should also indicate whether notations 

used in the documents for specifying certain artifact types was helpful 

or whether they preferred another notation.  

Figure 1 illustrates an extract from the questionnaire on the example 

of the importance rating and usefulness of the notation of the goal 

descriptions.   

 
Figure 1:  Extract from questionnaire on the example of goals 
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The following artifact types and notations have been evaluated and 

rated by the participants in the questionnaire:  

 Abstract 

 Table of Content 

 Introduction covering textual descriptions of overall project 
goals as well as document overview  

 Textual Case Reports illustrating current problems to be 

solved (as motivation) 

 Textual RE Process description providing information about 

various phases and activities executed during the requirements 

engineering phase 

 Stakeholder description comprising descriptions of end us-

ers to be supported by the system including context infor-

mation and information about their role. The stakeholder de-

scriptions were specified in form of structured text descrip-
tions (see Figure 2) supplemented with a persona (see Figure 

3).    

 

 

Figure 2:  Example textual stakeholder description 
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Figure 3:  Example Persona 

 Description of the methods and guidelines followed during 

goal and task analysis 

 Description of subjects participating in requirements elicita-

tion workshops / interviews  

 Importance ranking of elicited stakeholder goals in form 

of a table (see Figure 4).  
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Figure 4:  Example of importance ranking of goals 

 Hierarchical relations between elicited stakeholder goals 

in form of a goal graph (see Figure 5) 

 
Figure 5:  Example Goal Hierarchy 
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 Description of as-is workflows that are to be supported by 

the system to be developed in form of unstructured text de-

scriptions supplemented with diagrams visualizing the process 

using C3 notation [3] (see Figure 6) 

 
Figure 6:  Example Extract from As-Is Workflow description using C3 notation 

 Detailed descriptions of as-is activities in form of struc-

tured text (templates) describing goals, problems, wishes, and 

information needs for each activity in the as-is workflow (see 

Figure 7). 
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Figure 7:  Example As-Is Activity Description 

 Decisions of goals to be supported (scoping) visualized in 

form of a table  

 Textual description of ethical aspects 

 Textual description of system scope 

 Textual description of main features 

 Textual description of subsystems supplemented with UML 

component diagram  

 Textual description of operation modes supplemented with 

state machine 

 Textual description of technical requirements (in form of a 

table) 

 Description of system data in form of a table and diagram 

visualizing communication and information flow. 

 Textual description of quality attributes and non-
functional requirements supplemented with quality models 

visualizing the priority of quality attributes as elicited with the 

stakeholders 

 Description of functional requirements related to situa-
tion detection in from of UML use case diagrams and textual 

scenario descriptions 

 Textual description of sensors involved in the situation 
detection (in form of a table) 
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 Description of to-be workflows (future workflows with sys-

tem support) in form of unstructured text supplemented with 

diagrams visualizing the process using C3 notation [3] with 

annotations, and textual scenarios (similar to as-is workflow il-

lustrated in Figure 6).  

 Detailed description of to-be activities in form of struc-

tured text (templates) describing goals, benefits, and infor-

mation needs for each activity in the to-be workflow (similar to 

as-is activity description illustrated in Figure 7). 

 Description of interactions in form of UML use case dia-

grams (see Figure 8) and structured text descriptions (use case 

templates, see Figure 9).  

 
Figure 8:  Example Extract from Use Case Diagram 
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Figure 9:  Example Extract from Use Case Description 

Figure 10: Example Extract from Use Case Description 

 Description of system functions in form of text descriptions 

(in table, see Figure 11) 

 

 
Figure 11:  Example Extract from System Function Description 
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 Preliminary UI Mock-ups (see Figure 12) 

 

Figure 12:  Example Mock-Up 
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2 Retrospective Study in SE Course 

2.1 Introduction  

Similar to the eye tracking study introduced in the previous chapter 1, 

the main aim of this study was also to identify information needs re-

garding requirements specifications from the viewpoint of software 

architects with the related research questions:  

 What are typical artifact types that should be contained in an 

SRS? 

 Which notation should be used to specify artifacts of a certain 

type? 

The participants of this study were 13 students (9 computer science 

students and 4 economic science students with specialization in com-

puter science) enrolled in a practical software engineering course at 

the University of Kaiserslautern. In this practical course the students 

had to develop an account management system for a real customer. 

Within a time frame of about 3 months the students (divided into 

groups of 4 -5 students) had to run through a complete SE process, 

comprising activities like requirements engineering, architecture de-

sign, UI design, implementation, and testing. After the students had 

completed the architecture design phase, we captured the importance 

and usefulness of previously specified requirements artifacts for archi-

tecture design by means of a questionnaire. The requirements specifi-

cation created by the students was also done by applying the TORE 

approach [1] which had been taught in the previous software engi-

neering course.  

2.2 Questionnaire 

In the following we would like to describe the questionnaire that we 

used in the study to retrospectively rate the importance of require-

ments artifacts for architectural design. The questionnaire was divided 

into three parts: the first one was dedicated to capture background 

data; the second part asked the participant to rate the importance of 

artifact types specified during the requirements engineering phase 

from the viewpoint of a software architect; and finally the third part 

captured the usefulness of the chosen notations.  
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Figure 13:  Questionnaire Part 1: Background Information 

 

Questionnaire
In the context of the requirements engineering phase of the GSE course, you have specified several artifacts based on the TORE framework. 

With the help of this questionnaire we would like to find out how important the TORE decisions and resulting artefacts are both for 

requirements engineering tasks and architectural design. Furthermore, we would like to find out whether the notations that you used to 

specify the decisions are appropriate to support architectural activities. 

The following questionnaire basically comprises 3 parts: in the first part you are asked to provide some information about your 
background.  In the second part you should take over the viewpoint of an architect that is asked to design an architecture based on a 

requirements specification that is derived based on the TORE framework and rate the relevance of the artefacts. Finally, in the third part 

your are asked to rate the usefulness of the notations.

THANK YOU VERY MUCH IN ADVANCE

PART1: BACKGROUND INFORMATION

Please indicate the number of the group that you are assigned to in the GSE course:

Please indicate your age:

Please indicate your gender:

Please specify your educational background (e.g.  bachelor or master student of software engineering ): 

Please write down the number of the semester you are currently enrolled in:

Have you been enrolled in the GSE course (theory part)? If yes, in what semester:

Please indicate your experience level with requirements engineering in general according to the following scale
1 = I have never heard about requirements engineering

2 = I applied requirements engineering methods only during the practical GSE course in Summer Semester 2011

3 = I was also teached and execised requirements engineering methods during courses other than the GSE lecture (in this case, please indicate the course)

4 = I have already applied requirements engineering methods also outside university courses 

Experience Level: ______

Please indicate your experience level with TORE in general according to the following scale
1 = I have never heard about TORE

2 = I applied the TORE framework only during the practical GSE course in Summer Semester 2011

3 = I was also teached and execised the TORE framework during courses other than the GSE lecture (in this case, please indicate the courses)

4 = I have already applied the TORE framework also outside university courses 

Experience Level: ______

Please indicate your experience level with architectural design in general according to the following scale
1 = I have never heard about architectural design

2 = I performed architectural design only during the practical GSE course in Summer Semester 2011

3 = I was also teached and execised architectural design during courses other than the GSE lecture (in this case, please indicate the courses)

4 = I have already performed architectural design also outside university courses 

Experience Level: ______
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Figure 14:  Questionnaire Part 2: Importance Rating of Artifact Types 

Artefacts 1 2 3 4 Rationale / Architectural Decision 
(in case of Rating 1 or 2)

Supported Stakeholders

Stakeholder Goals

Tasks

As-Is Activities

To-Be Activities

System Responsibilities

Domain Data

Interaction Data

Interaction (Use Cases)

System Functions

Quality Attributes and NFRs

Technical Constraints

Do you have any further comments related to the architecture phase?

PART2: RELEVANCE OF RE-ARTEFACTS 
VIEWPOINT ARCHITECT

Please take over the perspective of an architect and evaluate the usefulness of the following RE-artefacts for designing the architecture of a system to be 

developed.

Please assign a relevance value from 1 to 4 with 

1 = the artefact is very important for architectural design

2 = the artefact is important for architectural design

3 = the artefact is rather unimportant for architectural design

4 = the artefact is unimportant for architectural design 

If you select either 1 or 2, please indicate a short rationale, why you consider this artefact as (very) important, in particular for which activitiy / 
architectural decisions?

Do you think that there exist additional artefacts (types of requirements) that are important for architectural design and that have not been 
elicited and specified during the requirements engineering phase? If yes, please indicate these artefacts: 

Have you experienced any problems during the architecture phase? If yes, please provide some information about these problems and (if 
available) indicate ideas of how to solve these problems.

Do you have any suggestions to improve the provided supplementing material (e.g, process description) for the architecture phase? 
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Figure 15:  Questionnaire Part 3: Usefulness of Notations 

Artefacts Notation 1 2 3
Not 

used
Improvement Suggestions 

(in case of Rating 2 or 3)

Persona

Role Description Template

Unstructured text

Other 

Goal Description Template

Goal Graph

Unstructured text

Other 

Task Description Template

Unstructured text

Other 

Activity Diagrams

Event-driven Process Chains

Unstructured text

Other 

Activity Diagrams

Event-driven Process Chains

Unstructured text

Other 

Use Case Diagram

Classification Table

Other 

Entity Relationship Diagram

Class Diagram

Other 

Entity Relationship Diagram

Class Diagram

Other 

Use Case Template

Other 

System Function Template

Other 
System Functions

Tasks

As-Is Activities

To-Be Activities

System Responsibilities

Domain Data

Interaction Data

PART3: USEFULNESS OF NOTATIONS 
VIEWPOINT ARCHITECT

Finally, please evaluate the usefulness of notations that have been used to specifiy the artefacts from an architect's viewpoint. 

Please assign a relevance value from 1 to 4 with 

1 = the notation is very helpful for architectural design

2 = the notation is helpful for architectural design but could be improved

3 = the  notation is not helpful for architectural design and needs to be improved

Not Used = the notation has not been used to specify the artefact

 

If you select either 2 or 3, please indicate problems and provide suggestions for improvements (e.g., other notations, further information to be specified 
in a given template. 

Supported Stakeholders

Stakeholder Goals

Interaction (Use Cases)



Evaluation in 

Tutorial 

Copyright © Fraunhofer IESE 2012 15 

3 Evaluation in Tutorial 

This study has been conducted within a tutorial session conducted by 

one of the authors [3]. In this tutorial, we presented the TORE frame-

work [1], including typical artifact types, illustrated on example specifi-

cations with different notations. After presentation of the artifact 

types, the participants had to fill out a questionnaire that is introduced 

in the following.  

3.1 Questions related to Roles and Tasks 

Bitte beschreiben Sie kurz Ihre Rolle im Rahmen eines Softwareentwicklungspro-
zesses? 

 
 

Welches sind Ihre typischen Aufgaben / Verantwortungsbereiche?  
(bitte kreuzen Sie Aufgaben, welche auf Informationen in Anforderungsdokumen-
ten basieren an) 
  

  

  

  

  

Auf welchen Informationen aus Anforderungsdokumenten basieren diese Aufga-
ben? (z.B. Stakeholderbeschreibungen, Aufgabenbeschreibungen) 

 

Existieren derzeit Probleme im Hinblick auf Anforderungsdokumente?  
Falls ja, können Sie diese bitte kurz beschreiben? 
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3.2 Questions related to Goal and Task Level 

 Ist die Stakeholderanalyse wichtig für die Durchführung Ihrer Aufga-
ben? 

 Sehr wichtig  Wichtig  Eher unwichtig  Unwichtig  
Begründung:  

 
 
Im Rahmen der Stakeholderanalyse werden folgende Informationen erhoben.  
Bitte markieren Sie die Informationen, welche auch für Ihre Aufgaben relevant sind. 
 Rolle(n) 

 Verantwortungsbereich(e) 

 Kommunikationspartner 

 Häufige Aufgaben und Aktivitäten 

 Seltene Aufgaben und Aktivitäten 

 Arbeitsumgebung 

 Alter 

 Geschlecht  

 Sprache 

 Religion 

 Ausbildung 

 Kultur 

 Individuelle Bedürfnisse / Kernziele 

 Besondere Eigenschaften 

 Mentale / Körperliche Einschränkungen 

 Vorlieben / Einschränkungen im Hinblick auf Geräte / Interaktionsmodalitäten 

Fehlen wichtige Informationen über die Stakeholder?  
Falls ja, welche? 

 

Welche Darstellung bevorzugen Sie?  
(z.B. Persona, tabellarische Rollenbeschreibung) 
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Ist die Zielanalyse wichtig für die Durchführung Ihrer Aufgaben? 

 Sehr wichtig  Wichtig  Eher unwichtig  Unwichtig  
Begründung:  

 
 

Im Rahmen der Zielanalyse werden folgende Informationen erhoben.  
Bitte markieren Sie die Informationen, welche auch für Ihre Aufgaben relevant sind. 
 Projektziele  

 Geschäftsziele 

 Individuelle Ziele aus Sicht der Stakeholder (z.B. im Hinblick auf Funktionalität) 

 Aktuelle Ziele, die auch weiterhin unterstützt werden sollen 

 Ziele, die derzeit nicht erreicht werden können 

 Beziehungen zwischen den Zielen (Hierarchie) 

 Beziehungen zwischen den Zielen (Konflikte) 

 Priorität 

Fehlen wichtige Informationen zu Zielen?  
Falls ja, welche? 

 

Welche Darstellung bevorzugen Sie?  
(z.B. Zielmodell, tabellarische Beschreibung?)  
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Ist die Aufgabenanalyse wichtig für die Durchführung Ihrer Aufgaben? 

 Sehr wichtig  Wichtig  Eher unwichtig  Unwichtig  
Begründung:  

 
 

Im Rahmen der Aufgabenanalyse werden folgende Informationen er-
hoben.  
Bitte markieren Sie die Informationen, welche auch für Ihre Aufgaben relevant sind. 
 Zielsetzung der Aufgabe 

 Rolle  

 Durchführungsprofil 

 Motive 

 Vorbedingungen 

 Benötigte Informationen 

 Ergebnis  

 Priorität 

 Benötigte Ressourcen 

 Qualitätsanforderungen / NFR 

Fehlen wichtige Informationen zur Aufgabenanalyse?  
Falls ja, welche? 

 

Welche Darstellung bevorzugen Sie? (z.B. tabellarische Aufgabenbeschrei-

bung) 
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3.3 Questions related to Domain Level 

Ist die Ist-Analyse wichtig für die Durchführung Ihrer Aufgaben? 

 Sehr wichtig  Wichtig  Eher unwichtig  Unwichtig  
Begründung:  

 
 

Im Rahmen der Ist-Analyse werden folgende Informationen erhoben.  
Bitte markieren Sie die Informationen, welche auch für Ihre Aufgaben relevant sind. 
 Zielsetzung des Prozesses / der Aktivitäten 

 Ist-Aktivitäten 

 Involvierte Rollen 

 Ressourcen (Software, Geräte) 

 Dokumente / Daten (Input) 

 Dokumente / Daten (Output) 

 Vorbedingungen 

 Nachbedingungen 

 (Geschäfts-) Regeln 

 Qualitätsanforderungen / NFR 

 Derzeitige Probleme 

 Lösungsideen 

Fehlen wichtige Informationen zur Ist-Analyse?  
Falls ja, welche? 

 

Welche Darstellung bevorzugen Sie?  
(z.B. Prozessmodelle in Form von UML Aktivitätsdiagrammen, EPKs, BPMN, Fließ-
text, tabellarische Form)  
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 Ist die Soll-Analyse wichtig für die Durchführung Ihrer Aufgaben? 

 Sehr wichtig  Wichtig  Eher unwichtig  Unwichtig  
Begründung:  

 
 

Im Rahmen der Soll-Analyse werden folgende Informationen erhoben.  
Bitte markieren Sie die Informationen, welche auch für Ihre Aufgaben relevant sind. 
 Zielsetzungen des Prozesses / der Aktivitäten 

 Soll-Aktivitäten 

 Involvierte Rollen 

 Ressourcen (Software, Geräte) 

 Dokumente / Daten (Input) 

 Dokumente / Daten (Output) 

 Vorbedingungen 

 Nachbedingungen 

 (Geschäfts-) Regeln 

 Qualitätsanforderungen / NFR 

 Klassifikation der Aktivitäten (Mensch-System-Aktivitäten, manuelle Aktivitäten, System-
Aktivitäten, System-System-Aktivitäten) 

Fehlen wichtige Informationen zur Soll-Analyse?  
Falls ja, welche? 

 

Welche Darstellung bevorzugen Sie?  
(z.B. Prozessmodelle in Form von UML Aktivitätsdiagrammen, EPKs, BPMN, Fließ-
text, tabellarische Form) 
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Ist die Datenanalyse auf Domänenebene wichtig für die Durchführung 
Ihrer Aufgaben? 

 Sehr wichtig  Wichtig  Eher unwichtig  Unwichtig  
Begründung:  

 
 

Im Rahmen der Datenanalyse auf Domänenebene werden folgende In-
formationen erhoben.  
Bitte markieren Sie die Informationen, welche auch für Ihre Aufgaben relevant sind. 
 Wichtige Konzepte / Begriffe 

 Attribute 

 Beziehungen 

Fehlen wichtige Informationen zur Datenanalyse?  
Falls ja, welche? 

 

Welche Darstellung bevorzugen Sie?  
(z.B. Datenglossar, Entity Relationship Diagramme, UML-Klassendiagramme)  
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3.4 Questions related to the Interaction Level 

Ist die Interaktionsspezifikation wichtig für die Durchführung Ihrer Auf-
gaben? 

 Sehr wichtig  Wichtig  Eher unwichtig  Unwichtig  
Begründung:  

 
 

Im Rahmen der Interaktionsspezifikation werden folgende Informatio-
nen dokumentiert.  
Bitte markieren Sie die Informationen, welche auch für Ihre Aufgaben relevant sind. 
 Zielsetzungen der Interaktion 

 Aktoren 

 Vorbedingungen 

 Ablauf 

 Ausnahmen 

 Alternativen 

 (Geschäfts-)Regeln 

 Qualitätsanforderungen / NFR 

 Daten 

 Systemfunktionen 

 Nachbedingungen 

Fehlen wichtige Informationen zur Interaktionsspezifikation?  
Falls ja, welche? 

 

Welche Darstellung bevorzugen Sie? (z.B. tabellarische Use Case Beschrei-

bungen, Use Case Diagramme, Szenariobeschreibungen) 
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Ist die Systemfunktionsspezifikation wichtig für die Durchführung Ihrer 
Aufgaben? 

 Sehr wichtig  Wichtig  Eher unwichtig  Unwichtig  
Begründung:  

 
 

Im Rahmen der Systemfunktionsspezifikation werden folgende Infor-
mationen dokumentiert.  
Bitte markieren Sie die Informationen, welche auch für Ihre Aufgaben relevant sind. 
 Eingabe (benötigter Input) 

 Vorbedingungen 

 Beschreibung 

 Ausnahmen 

 Alternativen 

 (Geschäfts-)Regeln 

 Qualitätsanforderungen / NFR 

 Daten 

 Ausgabe 

 Nachbedingungen 

Fehlen wichtige Informationen zur Systemfunktionsspezifikation?  
Falls ja, welche? 

 

Welche Darstellung bevorzugen Sie?  
(z.B. tabellarische Systemfunktionsbeschreibung) 
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Ist die Datenanalyse auf Interaktionsebene wichtig für die Durchfüh-
rung Ihrer Aufgaben? 

 Sehr wichtig  Wichtig  Eher unwichtig  Unwichtig  
Begründung:  

 
 

Im Rahmen der Datenanalyse auf Interaktionsebene werden folgende 
Informationen erhoben.  
Bitte markieren Sie die Informationen, welche auch für Ihre Aufgaben relevant sind. 
 Wichtige Konzepte / Begriffe 

 Attribute 

 Beziehungen 

Fehlen wichtige Informationen zur Datenanalyse?  
Falls ja, welche? 

 

Welche Darstellung bevorzugen Sie?  
(z.B. Datenglossar, Entity Relationship Diagramme, UML-Klassendiagramme) 
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Sind UI Strukturen wichtig für die Durchführung Ihrer Aufgaben? 

 Sehr wichtig  Wichtig  Eher unwichtig  Unwichtig  
Begründung:  

 
 
 

Fehlen wichtige Informationen zu UI Strukturen?  
Falls ja, welche? 

 

Welche Darstellung bevorzugen Sie? 
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3.5 Wrap-Up 

Wie bewerten Sie die Nützlichkeit der vorgestellten Aktivitäten für die 
Durchführung Ihrer Aufgaben? 

 

Fehlen wichtige Informationen oder auch Aktivitäten, die nicht explizit 
adressiert wurden, die jedoch für Ihre Arbeiten wichtig sind? 
Falls ja, bitte beschreiben Sie diese kurz 

 

Was sieht für Sie die „perfekte Anforderungsspezifikation“ aus? 
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