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Abstract. There are different types of games that try to use the motivation of a
gaming situation in a learning context. All these different types are considered
separately these days. This paper introduces a new terminology ‘Competence
Developing Game’ (CDG) as an umbrella term. Furthermore, a new assessment
framework is presented that provides a standardized and comparable evaluation
of all kind of CDGs. With this new framework, different types of games can be
assessed, compared and optimized in a focused and effective way.
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1 Introduction

Using gaming concepts for teaching approaches provides the advantage of transferring
the motivation of a gaming situation into a learning situation [1]. In addition, games
provide a safe room which gives players the possibility to explore new behaviors or
strategieswithout taking any risks on their healthiness or their (business) environment [2].

There are three major kind of games that are used within teaching context: Serious
Games, Business Simulations/Games and the approach of Gamification. Despite the
increasing importance of this kind of games, there is a lack of assessment tools [3].
According to current knowledge, there is no framework or tool that provides the
capability to assess Serious Games, Business Simulation/Games and gamified appli-
cations. An assessment framework providing the capability to compare all three types
of games is valuable to identify generic key quality criteria needed to increase the
quality of future games. Further it bridges the gap between the different game kinds. By
this it provides the capability to transfer quality criteria between them, which means
that research results about the different kind of games can be unified.

1.1 Competence Developing Games – A Definition

A variety of publications tries to define the terms: Serious Games, Business
Simulations/Games or Gamification [4–6]. Furthermore, there are a lot of game con-
cepts that are relatively close to Serious Games (Gamebased Learning for example). By
now, some authors argue that these relatively close concepts are more or less equal to
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Serious Games [7]. Other authors try to define differences between these concepts [8].
However, a framework with the ability to work with all kind of above mentioned
games requires an umbrella term. Following characteristics had to be explored for
development of this term: All games in this scope try to teach someone something. By
comparing various games, different teaching approaches can be identified. There are
very simple designed games that teach only pure information e.g. a vocabulary trainer.
A vocabulary trainer may have a small pedagogic concept but has no nameable Game
Design, Game Mechanics etc. So applications like these are not inside the framework
scope because they are no “real” games. Extending the vocabulary trainer with a
ranking system or with a dynamic vocabulary in simulated conversations, you get a
gamified application that starts touching the target field of the assessment framework.
A vocabulary trainer teaching the vocabulary inside a 3D world while telling a dis-
coverable story would be a Serious Game and of course inside the target field. This
kind of games has one critical property. They do not only transport information,
instead, they transport information and teach how to use them.

The European Parliament published a recommendation for the definition of the term
‘competence’ based on the work of the European Universities Continuing Education
Network. They are defining ‘competence’ as follow:

“‘Competence’ means the proven ability to use knowledge, skills and personal,
social and/or methodological abilities, in work or study situations and in professional
and personal development…” [9].

This definition of competence describes the idea behind -transporting knowledge
and how to use it- in a sophisticated way. Games are powerful and have the ability to
teach knowledge, skills, methodological abilities and how to use them. If needed, they
can even teach attitudes [4]. So “Competence Developing Games” seems to be a
suitable umbrella term. The following definition of “Competence Developing Game” is
based on the definition of ‘Competence’ above:

A Competence Developing Game (CDG), is a game that has the primary purpose to
teach knowledge, skills and personal, social and/or methodological abilities, in work or
study situations and in professional and personal development of the game player, by
retaining the motivation of a gaming situation.

2 Framework Structure and Framework Use

With “The Pyramid Assessment Framework for ‘Competence Developing Games’”
(short PACDG-Framework) CDGs are evaluated from a “Designer” and a “Player”
perspective in seven separated steps that build up on each other (hierarchical structure).
The basic idea of having a designated “Designer”-Layer is to evaluate the game’s
potential by investigating the integral game components and the game’s goals. The
main goal of the “Player”-Layer is to investigate the effect on the players during and
after playing the game.

However, the resulting PACDG-Framework is the first assessment framework
which gives the possibility to handle all kinds of Competence Developing Games. It
provides 7 steps grouped in 2 the layers “Designer” and “Player”. The first layer
“Designer” contains the steps: “Problem”, “Learning Goals”, “Story & Pedagogy” and
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“Game Design & Aesthetics”. The second perspective “Player” contains the steps:
“Experience”, “Aftereffect” and “Impact”. Figure 1 illustrates the framework and
described the framework steps.

Using the framework means to execute the illustrated steps from bottom to
top. Each layer focuses on another game part. Due to the hierarchical structure, causes
for failures or unwanted effects can be found in each underlying step. Every step
requires different assessment operations. These operations are described on the right
hand site.

There are up to three operations describing the test procedures that need to be
handled in each step. All operations in the “Designer” layer refer to the design per-
spective of a game. Executing operations inside this layer is possible as desk work by
reading manuals, checking the game material, playing the game yourself, watching
recorded game sessions, etc. Verifying the test steps inside the second group needs
another testing approach. Within the layer “Player” the subject of investigation is the
effect on the players while and after they played the game. For this reason, it is
necessary to collect relevant data by observing/ asking subjects who are playing/played
the game.

Fig. 1. The PACDG-Framework
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3 How the PACDG-Framework Has Been Derived

Today, there are various assessment frameworks available. The MDA-Framework [10]
is designed to analyze regular games. Based on the MDA-Framework, Winn developed
the DPE-Framework [11] for discussing Serious Game design. Another approach
developed for Serious Game assessment is the “Serious Game Design Assessment
Framework” [3]. The “Eight fields instrument: analyses framework for training effects”
focuses on the player (respectively the learning results) and is designed for Business
Simulations/Games [2]. “Annetta’s Framework for Serious Educational Game Design”
[12] is another assessment approach for Serious Games. These approaches focus on
only one kind of games. However, they have been widely reviewed and thus represent
an excellent starting point for the derivation of a generic assessment framework.

Beside these game focusing concepts, there are solutions that deliver a measure-
ment tool for learning outcomes. A famous one is “Bloom’s taxonomy of the Cognitive
Domain” [13]. Based on Krathwohls work [14], Bloom’s taxonomy was taken into
account and his idea of measuring learning outcomes was integrated into the
PACDG-Framework. The PACDG-Framework is inspired by all of these approaches;
details are shown in Table 1.

4 Evaluation

As shown in this paper, the PACDG-Framework is developed from different approa-
ches around gaming, serious gaming and general learning. Developing a new approach
out of many established approaches ensures a sophisticated level of validity in its
theoretical concepts. However, this new framework is based on two main ideas. First, it
is practicable for every kind of CDG and second, it presents a hierarchical cause and
effect relationship. In fact, the PACDG-Framework was already applied to Business
Simulation/Games and to Serious Game without any limitations. But the second point,
the hierarchical relationship, requires further investigation.

Table 1. Derivation of the PACDG-Framework

Base
framework/Approach

PACDG-Framework
step

Further main ideas | Notes

Bloom’s taxonomy Impact Learning goal rating
Annetta’s framework Experience game

design
Defined after analyzing related structures
from four elements in Annetta’s
framework

DPE framework Game design &
Aesthetics

Designer & Player perspective added
(based on MDA Framework) | Extend
game designStory & Pedagogy

SDGA framework Learning goals Conformation of some already adapted
layers

Eight fields
instrument

Aftereffect problem –
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For validation of the hierarchical structure, collection of primary data is necessary.
Due to the fact that (Serious) gaming experts already have a substantial influence on the
PACDG-Framework, it was decided to collect data from teaching experts – teachers
(High-School level). Eight theses were developed, all of them in teacher suitable
wording. The teachers were asked to rate each thesis on a scale from 1 (min) to 5
(max). Table 2 shows which thesis supports which hierarchal level.

Totally 39 (German) teachers participated in the study (20 Female, 19 Male). On
average the surveyed are *43 years old and have 13 years personal experience
(trainees are included in this statistic with 0 years personal experience). Table 3:
‘Evaluation of the questionnaire’ shows the results. Table 3 ‘Graphic Evaluation of the
questionnaire’ shows the study results as a diagram. With a median and average of four
or higher, all theses except thesis 5 are fully accepted. Thesis 5 shows a strong
expression in the neutral range, but has a median inside the ‘agree’ range and is
therefore accepted with limitations. This means, the hierarchy ‘Story and Peda-
gogy’ → ‘Game Design & Aesthetics’ is accepted with limitation (maybe further
investigation is needed). However, besides this small limitation the results show that
the hierarchical structure is valid.

5 Conclusion

There are a lot of different game types with teaching intentions, which leads to the
existence of different game assessment approaches. Although some of these approaches
are well working for a special kind of game there was no approach working for
different game types. Among other, the reason for this shortage is that there was no
uniform terminology for such games. The term ‘Competence developing game’,
defined and explained in this paper, provides some remedy. Further “The
PACDG-Framework for ‘Competence Developing Games’” provides a handle for the

Table 2. Framework hierarchy validation

Validation of the hierarchic structure Thesis/Theses

Problem → Learning goal 1, 2
Learning goal → Story & Pedagogy 3, 4
Story & Pedagogy → Game design & Aesthetics 5
Experience → Aftereffect 6, 7
Aftereffect → Impact 8

Table 3. Study results

Thesis 1 2 3 4 5 6 7 8

�x 5 4 5 5 4 4 4 4
x 4,46 4,08 4,77 4,26 3,44 4,28 4,08 4,03
r 0,6 0,98 0,48 0,91 1,02 0,79 0,81 1,04
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whole CDG concept. It represents the first tool that delivers the capability to analyze
different game kinds in a standardized way. This enables the creation of comparable
assessments helpful for the further development of game theories inside the CDG
category.
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