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The Context: Work-integrated Learning in APOSDLE

The Learning Domain: Requirements Engineering

Our Approach: Competence Performance Approach &

Modelling Methodology
Results of the Modelling

Three Scenarios for Supporting Work-integrated Learning

Summary and Future Work

LOKMOL Workshop at EC-Tel 2006



aposdie

learn @ work

I(jrwvv

02 October 2006 / 3

Action Line: IST FP6 .B

Unit: Technology Enhanced Learning (TEL) P Sy
Project Number: IST-027023

Duration: March 2006 — February 2010 (48 months)

Budget: 12.930 k€ (7.650 k€ funding European Union)

Partner: 12 Organizations
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APOSDLE: Work-integrated
Learning

“ Gaining Insights

How do knowledge workers work and learn?

What could work integrated learning support look like?
¥ Supporting the knowledge worker

Work - Getting the task at hand done fast

Learn - Improve competences to get new tasks done

Collaborate - Help others to get their tasks done
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APOSDLE Sidebar  [Z][x]

¥ Context

W Task
4.3. Interpret Activity Model and Integr...
change ...

The APOSDLE sidebar: Resources

W Competencies
13 Knowledge Strategic Dependency Mode
20 Ability to produce i* Model

Procedures & Examples
@ How to do it?
i*SD modelling template
@ How have others done it?

K] Full description of the SeCSE-...
... filled out SD model for the SeCSE .

}Facts & Definitions
}Concepts & Models
¥ People

W Experts
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Domain

Ontology of domain concepts
and relations

Task

Model of tasks and depenencies

Competency
Competence Performance Model

Connection of tasks and
competencies needed
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“Requirements Engineering” as the learning domain for the

first prototype

RESCUE - Requirements Engineering with Scenarios in
User-Centered Environments (Maiden & Jones, 2004)

An APOSDLE learning environment for requirements

engineers

LOKMOL Workshop at EC-Tel 2006
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Activity Modelling System Goal Modelling () Use Case Modelling Requirements Management

Gather data Determing Develop Dafine
on human systemn \use case systerrtlevel
processes houndaties model reguirements

Use case diagram and
use case summaries

Descriptions of human

A Syster-level requirement s
activities context model

inVOLERE shell

N:mexl rocel V% ZW

Creative
design Extended

wiorkshops mﬁ‘\EESES Requirements

Diescribe use
cases

Use case descriptions

Specify use
cases

Use case specifications

Walkthrough
Scenarios

Fourth synchronisation stage

Impact
analvsis

First synchronisation stage

Determine
system
dependencies,
goals and
rationale

50 and SR models

Il odel
hurman
activity

Defing and
document
requirements

Systarm-level requirerments

¢Human activity model
and associated use cases

Second synchronisation siage

Refine system
dependencies,
goals and
rationale

Define and
docurment
reguirerments

Refined # 5D and SR models Use casesassociated with

requirernents
Third synchionisation stage

The RESCUE process
(Maiden & Jones, 2004)

Define and
docurment
requirements

Scenarios associated with
requirements

Refine and
change

reguirements
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What

Competencies are human characteristics (especially knowledge and skills)
that allow someone to perform well in a number of specific situations.

To be differentiated from (task) performance which is a result of the
combination of competencies in a concrete situation.

Why

Competencies explain the reasons for good/poor task performance and give
a better link to learning.

Competencies may be formalized as factual, conceptual and procedural
knowledge, and provide a direct link to learning goals.

Competencies reduce complexity as one competency should be applicable
to many tasks, i.e.: N <N

competencies tasks

LOKMOL Workshop at EC-Tel 2006
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General Competence Performance Framework in cognitive

psychology
(Korossy 1997, 1999)

Application to Competency Management
(Ley & Albert, 2003; Ley, 2006)

Competence Performance Modelling of the RESCUE
process as part of the APOSDLE project
(March-August 2006)
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Eliciting Tasks

Content analysis of RESCUE documentation
(Focus: Human Activity Modelling, System Goal Modelling)

Validating the first list of tasks by RESCUE experts
Eliciting Competencies
Analyzing RESCUE documentation
Analyzing existing competency catalogues
Eliciting “competencies needed” from RESCUE experts (interview)
First harmonization of the list with RESCUE experts and
Task Competency Matrix
Both RESCUE experts judge which of the tasks needs which competency

LOKMOL Workshop at EC-Tel 2006
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List of Tasks
HAM (29), SGM (18)

List of

Competencies

Knowledge (20),
Skills (14)

following is an

illustrative example
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Tasks and Elementary Competencies

Task-Competency Assignment

Tasks

3_1 Use the findings of the Activity Model (AM) to identify system boundaries|

4_2 Model the system's hard and soft goals

4_3 Interpret the AM and integrate the identified actors and goals into the

Strategic Dependency (SD) Model

4 5 Model dependencies between strategic actors for goals to be achieved

and tasks to be performed

4 6 Model dependencies between strategic actors for availability of resource

5_1 Refine the Strategic Dependency Model

5_2 Refine the Strategic Rationale (SR) Models

5_3 Produce an integrated SR Model using dependencies in the SD Model

5_4 Check that each individual SD Model is complete and correct with
stakeholder goals, soft goals, tasks and resources

5_5 Validate the i* SR Model against the SD Model (cross-check)

Competencies

3 Knowledge about the Activity Model and the activity descriptions

12 Knowledge about the Context Model

13 Knowledge about the Strategic Dependency Model (SD-Model)
15 Knowledge about the Strategic Rationale Model (SR-Model)
16 Knowledge of validating the SR Model

20  Ability to produce an i* Model

Competencies

Tasks 3 12 13 15 16 20 Minimal Interpretations
31 X X X {3,12, 13}
42 X X {15, 20}
43 X X X {3, 13, 20}
45 X X {13, 20}
4.6 X X {13, 20}

5 1 X {13}
52 X {15}
53 X X X {13, 15, 20}
5 4 X X X {13, 15, 16}
55 X X X {13, 15, 16}

Task Competency Assignment provides the

basis for

3. Competence Performance Structure
(see slide #16)

4. Prerequisite Relation on the set of
competencies (see slide #17)




Competence Performance Structure
(SGM Example) (irunwa )
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Prerequisite Relation for SGM Competencies

System Domain

and Environment K8 K7

S22
S32 S30 g23 529

Produce Context K19

Model
K3 S31
Context Model K12 K10 K4 S34
Ad ! S25
jacen
K11 S33
Systems K13 K20
System
Stakeholders K9
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Three Scenarios for Supporting Work-
integarted Learning

1. Updating the User Profile from Performed Tasks

2. Suggesting Resources for Learning from a Competency
Gap Analysis

3. Validating the Models

LOKMOL Workshop at EC-Tel 2006
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Scenario 1: creating a competency profile from
performed tasks
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[ ... Performance State
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Scenario 2: retrieving content for a competence

gap (1)

- Ifthe goal is to perform

a task

- suggest sequence of G P

41.434a568571. ‘ | 31 5182

competencies to learn
5.3 > {20}
5.4 > {16}
4.3 > {20} or {16}, {3}
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Scenario 2: retrieving content for a competence

gap (2)

“ Invoking a learning template
Competency {20} Ability to produce

*model

Connected to knowledge type
procedural learning

Invokes a learning template for
“Learning by Example”

¥ Retrieving Content from
existing documents

= Exercises and examples

Tpps T« [Warswn | HMuifiwd
€ @ i* 3p and SR modelling exercise L o
T

ics for Modelling D

e (s s depsideicy ndelig
£ achars - I'w‘r'hﬁm
m exle

Where cossi ster bask- and resaureyre
deperdences mgm\ and scttzosiy £=
Seksndarcies 2 aaiing why dosd e dependsr nesd o

~ Moce! tash-typs depencerces i {wo o dferert
A2y sl e ANy & coel . O ersrs: modl godl 1vee

Learning Template looks for e

Material Use “Example” and

“Procedure”

Domain Concepts: i*model/
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Task performance information (successful vs. not
successful) is available for a subset t, ... t, of the tasks

Apply “leave one out” cross validation procedure

take out one task (t) [i=1...n] for which performance information is available

construct a competence performance structure from other n-1 tasks

From this structure, predict whether t.is performed successfully
Compare prediction to actual performance in t

Increase i=i+1 and go to step 1

Relate correct to incorrect predictions (e.g. by using ),

LOKMOL Workshop at EC-Tel 2006

aposdie

fearn @ work

Krltvw

02 October 2006 / 22

T, Competence-Performance Structure (Prediction)?

Notional Solution Patterns

(Assessment)® Expert 1 Expert 2 Merged Structure

Activity Modelling ©
Expert 1 337 26%*
Expert 2 45 il
System Goal Modelling
Expert1°¢ 54 76** 54

Expert 2 32" 427 417
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Provides close connection of learning to task performance

in the workplace

Derives dependencies on competencies without need to

model them explicitly

Expertise is not modelled linearly, but there are a number

of ways to learn

Formal model allows for validation in the process of
modelling, or in the proess of operation
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Phone: +43 316 8739273
E-mail: tley@know-center.at
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