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1. Introduction

This document gives a short insight into the development of the game concept of the MATH App.

Following the game concept will be presented. The game concept describes how the game is played,
what the game objectives are, which elements make it attractive and engaging, and how to encourage
the learners to share it with others. It also describes in detail the challenge mode which lets the player
challenge others and get others involved.

For more information about the game concept, please contact Ingenious Knowledge
(ceo@ingeniousknowledge.com). Ingenious Knowledge was responsible for the game concept and the
programming of the app. In addition, the MATH handbook and the MATH app provide you more
detailed insights into the game concept.

2. The MATHApp z Core ideas and aims

The MATH - App is a serious Game which supports ICT-based teaching and learning as well as E-game
based approaches in the school education sector. Furthermore, it intends to create an innovative
concept for training math skills in a more fun oriented setting. The created smartphone game that lets
learners challenge their friends and uses math as game mechanics in a stealth learning approach. The
App is an immersive game that meets the standards of modern entertainment games regarding the
functionality and the graphics and sounds. The game challenges the player to climb mountains of
different difficulty, which is done by solving math equations while the player's avatar moves up the
slope towards the summit. Players risk falling if they answer too many equations incorrectly or if they
take too long. The mountain's slope indicates the difficulty. Players can practice on different mountains
and earn awards or they can challenge their friends in a competitive mode in which both climbers will
be shown side by side.

The project title “Mountains of Absolutely Terrifying Height (MATH)” already hints at the state of mind
concerning math for many learners. Initially, MATH focuses on basic mathematical skills, using a game-
based approach to train learners in performing calculations and applying basic math concepts. The
consortium will create a serious game that can be played at various skill levels, starting at elementary
school level. The consortium will study how even disadvantaged learners with mathematical difficulties
can be motivated to play the game and improve their skills. The results will be published and made
available for others to use in building better learning solutions.

The MATH approach aims to take the learning to a digital, non-traditional game setting, aiming to
support especially those who struggle with the regular curricula. Teachers have a key role in supporting
and motivating those who are close to giving up on learning maths after failing in the formal systems.

The overall aim of the project is to create a game that encourages learners to train their math skills in
order to make their avatars climb mountains faster than their opponent (description of the game
concept in the project summary). This motivation to learn is meant to improve basic skills. Especially

for disadvantaged learners it should contribute to keep them in school.
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3. Learning with the MATH App

The MATH App can be used on its own or together with face-to-face lessons in a classroom. If it is used
in a classroom scenario, the MATH App provides the game and offers learning videos in the boot camp
section. The learning and training processes are directly implemented in the game itself. In an
accompanying classroom scenario, it is important to introduce the App to the learners and to provide
support if some learners are challenged by the installation or the use of the App. However, within our
testing, it became clear that the App’s installation process as well as its use are very simple, and there
were no real problems with it.

Sometimes it is helpful if the teacher starts a Demo-Game and plays it in class against one of the
learners, or if two learners can already compete against each other while the teacher is available and
can explain everything to them and the class. In the following classroom sessions, the mathematical
background of the challenges in the game can be explained. In this process, a combination of new
information, exercises and the use of the MATH learning videos is recommended.

Feedback sessions are also useful and help the learners to get an idea of their performance and possible
improvements. This external information shows the learners not only that they are taken seriously but
also that there is a progression in the learning process. This functions are an additional part of
motivation within the learning processes.

The MATH App focusses on fractions, slopes and slope triangles. Therefore, the topics are directly
connected to the image of climbing a mountain. Also, the App provides access to mathematical
concepts and theorems like the Pythagorean theorem.

4. Using the MATH App alone and iBlended Learningsettings

The MATH App can be played alone by any mobile phone user as a standalone game. The system will
find opponents for you, and the learning process can be fostered by the boot camp, which is integrated
into the game and offers learning videos about the different topics and tasks. Moreover, the boot camp
offers the chance to earn special items that make the game easier to win. The player gets these items
after a successful use of the boot camp and can use them during the game. All items are explained in
a specific area of the game. In addition to that, the MATH serious game can be used in a Blended
Learning scenario. Blended learning is a mix of e-Learning and classroom instruction.
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Figure 1: Blended-learning with the MATH App

5. Using the MATH App with disadvantaged learners

The idea is to strengthen basic skills through using an innovative learning method in the classroom,
especially for those who struggle with traditional learning methods. MATH provides teachers an
additional cutting-edge tool to help students succeed even if they fail in the normal learning systems
used in the classroom.

To address learners who are considered to have fewer opportunities, it is an important part of
educational work to support them and to take their disadvantages in consideration. With the additional
mobile learning tool provided with the App of the MATH project, it is possible to remove obstacles.
The core focus is here on learners with learning difficulties. Even though their situations can vary in
different societies, they often have a common problem with mathematics. Those learners may have
the feeling of mathematics being very complex and difficult, which is often accompanied by a lack of
motivation. They may have faced difficulties so often that they might not be interested in dealing with
mathematics any longer. At this point, the App can help to foster positive experiences, as the serious
game offers motivational aspects which are very crucial for the learning processes of this target group.

The MATH project with its App and the additional didactical material (see also MATH handbook)
increase the basic math skills of weaker learners. Thus, disadvantaged learners with learning disabilities
are naturally in focus of the game. During the App construction, the developers had a very careful look
at these learner’s needs, the usability and the design of the tool, the game graphics and the embedding
of mathematics directly in the idea of a game.

Also, they tried to create a game context through which it is ensured that the game manages to engage

learners and appeals to them. Weaker learners were involved in the tests as an element of fostering

their learning processes. During the game testing phase, the developers also paid special attention to

the disadvantaged learners, making sure they have an easy time using the game and increasing their

skills with it. One crucial aspect was that learners with educational difficulties should be motivated by

the game. Some feedback of this disadvantaged group led to redesigns in order to adjust the App better
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to their needs. While the consortium benefitted from their feedback, these learners also benefitted
from improving their math skills while at the same time being able to support shaping the game in a
way that appeals to them. Often, learners with educational difficulties are readily willing to engage in
playing computer games, so this approach might be just the one they have been waiting for. Teachers
can use the MATH App as a basis to interact with young people who are in danger of dropping out of
school. One of the intentions of the project is to reach particularly learners with weak math skills in an
attempt of supporting them and giving them another chance.

The disadvantaged learners are addressed within the MATH approach with regard to the following
Hampshire principles:

i “Disadvantaged pupils are able to access high quality teaching every day. They should have at
least equitable access to high quality teaching compared with their more fortunate peers. The
quality of teaching has a disproportionate impact on disadvantaged pupils.

1 Teachers in classroom feel accountable for the achievement of disadvantaged pupils.
Disadvantaged pupils should not be considered ‘someone else’s responsibility’.

I That schools focus on pupil need, not labels and assumptions when designing their strategy.”
(Hampshire 2019)

On EU level, O’Connor recognised individual and structural barriers for disadvantaged learners to take
part in educational measures:

Individual barriers

Such barriers can be psychological, stemming from a lack of confidence or previous negative learning
experiences (such as those at school). The effect of cultural or peer pressure can be important in
reinforcing these, particularly in family or community contexts where learning is either not valued or
even discouraged.

Barriers to engagement also often link to the specific nature of disadvantages faced by individuals.
These include particular barriers stemming from health issues or disability, including issues of
accessibility, and financial barriers such as not having the money to pay for learning amongst those on
low incomes. The latter link to other issues around individual circumstances: for example, paying for
childcare to enable access to learning will be a particular challenge for single parents on low incomes.

Structural barriers

Such barriers often link to Member State policies and the extent they make learning accessible and
promote learning for disadvantaged groups. Funding is clearly a key consideration — are policies
designed to sufficiently subsidise access to learning for those on low incomes, for example? Policy
decisions can also have unintended effects. For example, a concentration on promoting competitive,
knowledge-based, and high skilled economies can reduce the focus on disadvantaged groups and
individuals, particularly the low skilled.

Structural barriers also include those at the level of learning institutions. Here, access is a key issue.”
(O’Connor 2014)
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MATH is working on both aspects. We address the individual barriers while engaging with the lack of
confidence and cultural pressure. The structural barriers are considered while MATH is offering easy
access to mathematics in an engaging environment, which also helps institutions to foster the learning
processes of the disadvantaged learners.
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