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Abstract

This article focuses on the social impact of educational sciences. It introduces a framework for
studying the social impact of research and uses it to analyze the social impact of the work of a re-
search group studying learning difficulties at the University of Jyvaskyla, Finland. The framework
suggests that the social impact of research can be understood in terms of the context of impact.
This context is composed of four interacting dimensions: epistemic, artefactual, social-
institutional, and spatial-geographical dimensions. In addition, the paper suggests that the under-
standing of the phenomena to be studied and mediating artefacts based on this understanding
play a key role in the expansion of the social impact in the educational sciences. The article pro-
vides a means of analyzing the narratives of longer-term impact of research and suggests that
even in education—a classical area of advancing public good—the distribution of mediating arte-
facts is increasingly likely to be realized through markets.
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Introduction

It has been widely recognized that understanding social impact of re-
search in economic terms is too narrow an approach (Bozemann
and Sarewitz 2011). This is evident in the arts, humanities, and so-
cial sciences. Benneworth (2015) argues that the impacts go un-
traced because these fields have not yet been able to reframe ideas of
impact in terms of social benefit and cultural value. The diversity of
the arts and humanities and social sciences challenges the evaluation
methods. Thus far, they have failed to characterize the ways in
which these sciences generate public value (Bozemann and Sarewitz
2011; Molas-Gallart 2015; Reale et al. 2018).

Indicator systems developed for the measurement of social im-
pact have been criticized for being based on a linear concept of in-
novation, being too insensitive to the specificities of different
disciplines, and tending to grow too complex and costly (Martin
2011). Consequently, approaches of evaluation have moved towards
frameworks that focus on processes of impact creation and interac-
tions between researchers and stakeholders (Bozemann and Sarewitz
2011; Donovan and Hanney 2011; van Drooge and Spaapen 2017).

Molas-Gallart (2015: 122) has proposed that evaluation needs to be
aware of the context where knowledge is generated and applied.
The interactional approaches and impact pathway models also call
for contextual sensitivity and focus on user engagement in collabor-
ation between researchers and stakeholders (De Jong et al. 2011).

In this article, we focus on the social impact of educational scien-
ces, which thus far has not been studied in the evaluation literature.
Their contribution to public good is evident. Educational sciences
are institutionally context-specific in terms of having the education
and school systems as its object of study. The role of education is
paramount for democracy and the promotion of equality in the soci-
ety (Dewey 1916/1985). In addition, education and human capital
are increasingly important for the economy because of the
knowledge-society development.

The interactional models of impact evaluation provide valuable
knowledge on the collaborative relationships between researchers
and stakeholders. In disciplines connected to public services, such as
education and social work, the role of professions is important
(Morton and Flemming 2013; Morton 2015a). The role and
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autonomy of professions is strong and they have a range of organi-
zations, which are important in disseminating and utilizing research
knowledge (Morton 2015b). In most countries, the school system
and educational policies are expected to provide equal opportunities
for every child. This calls for an early prevention policy and special
education system, which is maintained by professional groups, such
as school psychologists, special education teachers, teachers, pupil
counselors, and public health nurses.

The role of beneficiaries of research varies depending on the re-
search field and its institutional connections to the surrounding soci-
ety. The terminology of referring to stakeholders is diverse: research
users, citizens, beneficiaries, sponsors, knowledge transformers,
end-users, and co-producers (Rowe and Frewer 20035; Jérgensen and
Bozeman 2007; Molas-Gallart and Tang 2011; Morton 2015b;
Benneworth and Olmos-Penuela 2018). These stakeholders and ben-
eficiaries’ role varies depending on their position in the networks of
knowledge production and research utilization. For instance, the no-
tion of the knowledge transformer is related to entrepreneurship
(Benneworth and Olmos-Penuela 2018: 765) while the notion of the
citizen opens the debate towards rights and responsibilities of an in-
dividual (Bozemann and Sarewitz 2011: 4). The degree to which any
stakeholder can have an effect on interaction processes varies too.
As Reale et al. (2018: 304) point out research evaluation has not
paid attention on studying how partnerships include the most vul-
nerable end-users throughout the research process.

This article studies the social impact of a Finnish research group
that studies learning difficulties at the University of Jyviskyld. Our
goal is to introduce a framework to analyze the development of the
social impact of a research group. We follow the history of the
group’s research and its applications over three decades, starting
from the 1990s. Our research questions are:

1. What is the specificity of mechanisms of impact in educational
sciences?

2. How social impact and its mechanisms changed over time?

3. How new research results influence the scope and direction of
impact?

4. What possibilities the information and communication technol-
ogy (ICT)-based means provide for social impact?

We provide a narrative of the development of research and its so-
cial impact. Because productive interactions (Spaapen and van
Drooge 2011) and contributions to social change (Morton 2015b)
are transformed over the course of research process, we find it im-
portant to draw a distinction between qualitatively diverse phases in
the development of social impact. In each phase the understanding
of the relevant phenomena, the mediating role of artefacts, as well
as the social networks through which the impact is realized differ.
We start by presenting our theoretical approach and describing the
research group under study. Then we explain the data collection and
analysis, and finally, present three consecutive contexts of impact,
which emerged along the decades of the research activity of the
group. We conclude by answering the research questions and discus-
sing in which way our framework contributes to social impact
studies.

Theoretical framework

The interaction between science, technology, and social practices is
a historically changing relationship. A widely accepted account of
their relationship is that starting from the late 19th century, the

scientification of technology took place (Bohme, van den Daele, and
Krohn 1983). The same process also has been characterized as the
transformation of science into a force of production (e.g. von
Wright 1992). Solutions to complex social and environmental prob-
lems (such as climate change) require scientific understanding of the
phenomena related to these problems. The specific contribution of
scientific work in society is the production of such an understanding,
a task that is mostly unattainable by other stakeholders. The break-
throughs in research and the deepening of understanding of relevant
phenomena, often in unexpected ways, contribute to substantial
improvements of social practices (Balconi, Brusoni, and Orsenigo
2010). This is why we find it important to include an epistemologic-
al point of view in an account of social impact of research, that is,
the articulation of the increased understanding of phenomena that
allow for new applications and solutions for social practices.

The relation between research and its social impact has been
analyzed in terms of context transitions (Raiski 1991, 1993). The
realities encountered in a practical context can be moved to a la-
boratory or to a theoretical environment. There they are trans-
formed into scientifically analyzable phenomena using conceptual
resources and the methods of science. Theoretical accounts of a phe-
nomenon permit the application of new knowledge to a wider range
of contexts than before. Bruno Latour’s analysis of the impact of
Louis Pasteur’s work on French society (Latour 1988) is a case in
point. Pasteur studied the problems of contamination in breweries
and wineries (practical contexts) in his laboratory (or a theoretical
context). The explanation of problems in terms of microbes and the
emergent microbiology helped eradicate the contamination prob-
lems and resulted in major changes in many social practices.

The impact evaluation literature has used the term context in di-
verse ways. Mostly it has been used to refer to a particular evalu-
ation context, such as the performance of an organization, a
research program or the evaluation of individuals’ performance
(Darling-Hammond 1990; Geuna and Martin 2003; Hicks 2012).
Used in this sense, the context then depends on the aims of that par-
ticular evaluation. A recent paper that aims to provide ideal types of
social impact in social sciences and humanities (Muhonen,
Benneworth, and Olmos-Penuela 2019: 3) uses the notion of a
broader context interchangeably with the notion of impact pathway.
Kearnes and Wienroth (2011: 167-168) suggest that pathways of
impact mark a shift form the definition of final impact to socio-
technical devices that structure and articulate potential research
impacts. They (ibid. 172, see also Guston 1999) speak of ‘standar-
dized packages’, which take a number of forms: metrics of research
expenditure and case studies of research impact. These packages
work as an alternative theorization of the relationship between re-
search and real-world impacts. Pathways are therefore a way of typi-
fying the diverse impact patterns, which are detached from a
particular context allowing for a uniform comparative framework
for the purposes of funding and evaluation.

We use the concept of context of impact to refer to qualitatively
different phases in the development of the social impact in the his-
tory of the research group. In our account, the context consists of
four dimensions. The first dimension is epistemological and objec-
tual, which is composed of the object and motive of research. In
cultural-historical activity theory, any activity is defined according
to its object, that is, according to what activity is focused on and
what it aims to achieve (Miettinen 1998; Engestrom, Puonti, and
Seppdnen 2003a; Engestrom, Engestrom, and Kerosuo 2003b). In
science studies, Rheinberger (1997) and Knorr-Cetina (1997) have
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studied the open-ended nature of epistemic objects characteristic of
research work: they are open to redefinition and capture something
that does not exist yet. The breakthroughs in scientific understand-
ing of the relevant phenomena are likely to help in redesigning the
ways in which practical problems are dealt with and resolved.

The second dimension of the context of impact is the social and
institutional dimension, composed of networks of collaboration
through which the impact is realized. It includes the direct personal
contacts as characterized in terms of ‘productive interactions’
(Spaapen and van Drooge 2011). The public value mapping frame-
work refers to formative interaction between research and stake-
holders resulting in the construction of social value of research
(Bozemann and Sarewitz 2011). It underlines the significance of the
users’ role in the process in which results are adopted for the benefit
of the society.

The third, artefactual dimension, covers the mediating artefacts
(such as instruments, methods, research-based guidelines, and train-
ing materials) through which the impact is realized. Derek de Solla
Price (1984) suggested that technological artefacts and instruments
constitute a key bridge between science, technology, and industry.
Procedures, tools and methods developed in research can often be
used as such or transformed into tools in industry. This is the case
also in non-industrial practices. For instance, researchers and clini-
cians share tools in medicine, and software developed for research
purposes may be utilized in other sectors of society. Artefacts are
recognized by the SIAMPI approach as a material carrier or medi-
ator of indirect contact (Spaapen and van Drooge 2011: 213). They
are included in the Payback Framework in the form of secondary
output realized in the interface of dissemination. We find the pro-
duction of secondary outcomes or mediating artefacts to be essential
in the understanding of social impact of research.

The fourth dimension of the context of impact is the spatial and
geographical dimension. It expresses the spatial extension of the im-
pact. By analyzing how the four dimensions are interconnected and
constitute a context of impact in different phases of the development
of a research community we provide a framework for case narratives
of social impact of research groups and local communities. We find
it difficult to have a separate funded project as a unit of analysis be-
cause a local research program is funded from several sources and
constitutes an agglomeration of projects and funding for individual
researchers. The breakthroughs in research and deeper understand-
ing of a phenomenon cannot be attributed to a single project. This
makes the evaluation of impact in terms of the input-output rela-
tionship difficult.

The Jyvaskyla research group on learning
difficulties

The research group under study works within the Department of
Psychology at the University of Jyvaskyld, in central Finland. Its work
has contributed to the development of central institutions in society:
kindergartens, comprehensive school, and secondary education.
There is close collaboration between the research group and the Niilo
Miki Insitute (NMI), which is a center for multidisciplinary research
on learning difficulties based on the fields of neuropsychology and
special pedagogy.’ The Department of Psychology at the University
of Jyviskyld and the City of Jyviskyld family counselling unit estab-
lished a Child Research Clinic in 1985. After the foundation of the
Niilo Miki Institute in 1990, the clinic moved its premises towards

contributing to research on learning difficulties and to the develop-
ment of diagnostic tests and remediation materials. It provided a place
to study the whole spectrum of learning difficulties. The combination
of the clinic, the university, and the institute formed the basis for the
first generation of researchers, who learned to combine academic
knowledge with practical work with children.

The Academy of Finland twice supported the group through its
Centre of Excellence program. First, it was nominated as the Centre
of Excellence of Human Development and Its Risk Factors (1997-
2005), and again as the Centre of Excellence of Learning and
Motivation (2006-11). The latter period integrated two research
groups related to learning difficulties: the neuropsychological re-
search group (led by Heikki Lyytinen) and the research group on
motivational aspects of learning and learning difficulties (led by Jari
Nurmi). The project gathered together researchers from cognitive
psychology, special pedagogy, educational sciences, teacher educa-
tion, genetics, social psychology, and statistics. The most visible re-
search effort of the group was the Jyviskyld Longitudinal Study of
Dyslexia (JLD) 1993-2015.

Data and analysis

The data comprise interviews and documentary material. We con-
ducted thematic and narrative interviews with members of the re-
search group, the Niilo Miki Institute and representatives outside
academia responsible for the dissemination and commercialization
of the research group’s results. The interviews were gathered from
2011 to 2018 in three rounds. We interviewed our key informant,
the head and scientific director of the research group three times: in
2011, in 2014, and again in 2018. The interviews of the first round
focused on the early phases of research work and its institutional
context, the development of the research field, and the development
of diagnostics and training methods. The second round of interviews
had a stronger focus on the dissemination efforts of research results,
training methods and artefacts. The key researchers were also asked
to characterize the significance of the research results for the devel-
opment of training methods. The third round of interviews broad-
ened the focus towards dissemination of results, especially of
GraphoGame, a research-based training tool.

The second set of data comprise four types of documentary material.
The first included the scholarly articles, doctoral dissertations and
masters’ theses of the research group. The second documentary source
was the NMI bulletin (1992-2015) published by the Niilo Miki
Institute. The NMI bulletin publishes peer-reviewed scholarly articles,
reports on the current research, and accounts of new diagnostic tests and
rehabilitation materials. Third, the annual reports of the Niilo Maki
Institute (1991-2016) helped us specify activities related to the children’s
clinic, training, and publications as well as the use of GraphoGame.
Fourth, we included in the data 135 articles published in professional pub-
lications (Psykologia, the journal of the Finnish Psychological Association
and Kielikukko, a publication of the Finnish Reading Association).
Table 1 summarizes the data sources of the study.

The analysis was divided into three parts, which were linked to
each other accumulatively. Figure 1 shows the three steps and the
data used in each step. The longitudinal data collection and analysis
enabled the follow up of dissemination efforts of research-based
materials and a retrospective tracking of research groups’ interac-
tions with other stakeholders.
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Table 1. Data sources of the study

Data source Amount of data

First round in 2011:
* Four researchers in total
Second round in 2013/2014:

Interviews

* Six in total: three researchers, two intermediary organization’s representatives, and one project coordinator

(university innovation services)
Third round in 2018:

® Four in total: three researchers, one stakeholder manager (business partner)

Documentary material

Scientific and scholarly articles: 55 articles in total

® 28 scientific journal articles, years 1995-2015
® 16 Masters’ theses, years 2003-2010
® 12 doctoral dissertations, years 2007-2015

NMI Bulletin: 23 articles in total, years 1991-2015

®  1992-1999: seven articles on diagnostics, training methods, and context of research
® 2000-2008: seven articles on LukiMat, longitudinal study, and GraphoGame

® 2009-2015: nine articles on GraphoGame, LukiMat, and research results

Annual reports of Niilo Miki Institute: 26 in total, years 1991-2016

Other professional publications: 135 articles in total

reatingac

impact

= First round of interviews 2011 and scientific documents. Focus: early phases
of research group, development of diagnostics, tests and training methods.

nological timeline of the research and

phases of research

2 Analysing the four dimensions of impact in the three

= Second round of interviews 2013/2014 and professional publications. Focus:
dissemination efforts of GraphoGame.

3 Constructing the final narrative

= Third round of interviews 2018 and all documents.

Figure 1. Phases of analyses and data used.

First, we created a chronological timeline of the main events and
turning points in the development of research and its applications
from the beginning of the formation of the research group. This was
done by using the interviews conducted in 2011 and analyzing the
contribution of scholarly documents based on their contribution to
the understanding of reading and writing difficulties and to the
methods of intervention. As a result, we drew a distinction between
three phases of the research and its social impact.

The second part of the analysis was carried out after the second
round of interviews in 2014. We continued the analysis in an itera-
tive way in order to link a range of data sources together. After dis-
tinguishing three phases of research work, we used our framework
to analyze the data and characterize the four dimensions of the con-
texts of impact. In this phase, new data was collected to specify the
quantitative indicators of impacts. The annual reports of NMI pro-
vided us with numbers of courses, participants in training and an
overall description of the work done in the NMI over the years.

In the third part of the analysis, we constructed a complete nar-
rative based on our framework. Narrative analysis synthesizes the
data by relating events and actions to one another and requires

recursive movement between the data (Polkinghorne 1995: 15-16).
For us this meant that we read the interviews and the documents
side by side to provide an account of the development of the four
dimensions of social impact and their interdepencies. In each of the
phases, the understanding of learning difficulties, artefacts used, so-
cial networks and their regional scope were intertwined in a charac-
teristic way allowing the definition of the context of impact.

Local-national context: child research clinic and the

provision of tools for prevention and rehabilitation

The universal 9-year comprehensive school system was established in
Finland during the first half of the 1970s. The whole generation of
pupils were to meet the goals of the curriculum. Consequently, the
new school system made many learning problems visible and created
a strong need to overcome them. In the 1980s and early 1990s, a
psycho-medical approach dominated the development of tests and the
recognition of learning difficulties. The neuropsychological symptoms
of pupils were typically diagnosed as disabilities listed in the inter-
national disease classifications such as International Classification of
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Diseases (ICD) of and the DSM-III-R of the American Psychiatric
Association. The researchers started to collect and develop extensive
batteries of tests to be able to recognize specific learning difficulties
and to define diagnostic categories for them (Ahonen & al. 1991).
However, in this work the limitations of the psycho-medical frame-
work and classifications became evident. They did not consider the
teaching and learning environment sufficiently nor did they suggest
the pedagogic solutions or methods to overcome the problems:

The concept of “learning difficulties” is funny in the sense that
they were included in the ICD (International Classification of
diseases) classifications, along with influenza and cancer. The
definition [of learning difficulties] states that these cannot be
diagnosed if a person has not had sufficient teaching and support
(...). Therefore, there is a disease whose precondition is that you
need to be in school. You have to have a school system in order
to diagnose dyslexia. (Researcher 3, Vice-Executive Manager
NML, 19 May 2011)

The research started to move its focus from classification of develop-
mental disturbances to learning difficulties as they appeared in kin-
dergarten and school environments with an orientation to find the
remedial measures and materials that could be used by school psy-
chologists and teachers. The researchers designed various assessment
and screening methods to diagnose learning difficulties: FonOrto for
reading difficulties, NEPSY for the adhd-type of neuropsychological
problems, ESIKKO for the preverbal communication of children at
the age of 6-24 months. The diagnostics that were developed pro-
vided a language and a shared understanding of the learning difficul-
ties for the schools psychologists, nurses, special education teachers,
teachers and parents. The tests and methods were first pilot-tested in
schools and kindergartens in the Jyviskyld region:

“In order to do any research, we need to collaborate with kinder-
gartens, preschools and schools. A big part of data collection
takes place in schools and it’s done by teachers, meaning that
teachers lead group testing or we need facilities from schools. So,
our work is fully based on trust, teachers invest their time in our
projects without remuneration. There is a mutual respect for
each other’s work.” (Vice-Executive Manager NMI, 19 May
2011)

A new area of research emerged, the study of the effectiveness of
intervention methods and materials. Both the tests and materials
were tested by the ‘end users’ to assure the ecological validity of
the results. The researchers provided the instructions and materi-
als, the teachers used them and provided the results for the
researchers. The researchers also observed and videotaped the
intervention events to improve the instructions. For example,
Nallematikka (TeddybearMath) materials for improving the abil-
ity of young children (from 3 to 5 years) to learn mathematics were
developed in this way. Nallematikka is an example of play peda-
gogy: mathematical thinking is practiced by participating to the
life of a teddy bear family and by playing games that the bears
teach them. The major projects for developing the tests and re-
habilitation methods and materials were done in collaboration
with the organizations of the third sector, such as The Finnish
Association for Intellectual and Developmental Disabilities and
Rehabilitation Foundation.

To disseminate research findings, diagnostic tests, and remedi-
ation materials, the Niilo Miki Institute provided training courses
mainly for teachers. In 1998, there were eight courses and the num-
ber of participants was 758. By 2005, the number of people

attending the NMI’s training courses was 5500. The participants
remained at around 5500 in 2005-08 but online courses have broad-
ened the scope of training. The institute sold tests and materials and
training courses to municipalities and schools, which used their pub-
licly funded budgets to buy them.

Expanded national context and the discovery of the key
precursor of dyslexia

The most important scientific enterprise of the group was the JLD.
During 1993-2012, researchers followed 200 children, of which
108 were from dyslexic families and a control group of 92 children
from birth to young adulthood. The central goal of the study was to
understand dyslexia in terms of its antecedents, that is, the cognitive
features of the children that anticipate the onset of dyslexia in pre-
school and school. The recognition of precursors would allow the
prediction of dyslexia and would help to find methods for its preven-
tion. During the study, the accumulation of research results strongly
indicated that dyslexia is a genetically determined specific problem.
The person suffering from dyslexia may otherwise be visually, math-
ematically or verbally talented. It was estimated that 5-10% of the
age group suffers from dyslexia.

The major proportion of studies of dyslexia focused on learners of
the English language. The researchers stated that the relevance of spe-
cific phonological abilities for reading skills depended on the features
of the writing system of the language (Aro et al. 1999; Holopainen
etal. 2000; Lyytinen et al. 2001). They questioned the generalizability
of the research results based on the studies of English speakers. In
contrast to the English language, Finnish, like many other languages,
has a transparent writing system (orthography) with a consistent con-
nection between a letter and a sound. In transparent languages, it is
easier to master this connection than in nontransparent orthographies
such as English, in which none of the letters represents the same
sound (phoneme) in all contexts of writing.

The central concept of the JLD study was precursor. A precursor
establishes a bridge between an explanation of dyslexia—in terms of
its antecedents—and orientation to its prevention and remediation:

A precursor is a predictor . .. a variable that can be explained the-
oretically showing the way the connection is established. A cor-
relate can be anything, which by coincidence correlates without
us knowing beforehand that it has any conceptually interpretable
connection to the criterion. This is the distinction I have used.
Many [studies] just look at correlations empirically and argue
that this is a good predictor [of dyslexia]. However, they may be
poor in predicting the connection in the right way. In some cir-
cumstances, they do not [predict the connection]. (Head of the
research group, 20 March 2014)

Among the precursors found, a child’s ability to connect a letter
with its corresponding sound proved to be the strongest predictor of
dyslexia (Lyytinen et al. 2004). The finding of the letter-sound con-
nection as the key precursor of dyslexia was a starting point for the
development of methods and means of cultivating this ability. The
need to develop such a method became clear when researchers were
presenting their results in public:

“After a couple of presentations [of our findings] in which we
explained that we are able to predict who will have learning diffi-
culties the audience asked, “so what?” It made us think about
how we answer this question. After that we had to start develop-
ing a method to actually do something.” (Head of the research
group, 20 March 2014)
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The new understanding of the letter-sound connection helped the
researchers to recognize children at risk, but the question remained
about how to help children. In 2003, this concern led to the develop-
ment of GraphoGame (Ekapeli in Finnish), a game in which a child
is asked to recognize and select a letter among moving alternatives
on a computer screen on hearing a sound. The game was developed
in a way that would be motivating and pleasurable to children. A
student in computer science coded the first version, and later, the
game was piloted in a master’s thesis (Lehtonen 2003) in teaching
children letter-sound correspondences and relationships between
written and pronounced syllables.

The Jyvaskyld research group and the NMI received funding
from the Ministry of Education for the years 2006135 to collect, or-
ganize and disseminate already existing knowledge about learning
difficulties through a LukiMat Internet platform. LukiMat included
three sections: learning difficulties in reading and writing, learning
difficulties in mathematics, and a section for pedagogical
evaluation.

The Niilo Miki Foundation retained the intellectual property
rights of the Finnish version of GraphoGame. This was a conscious
policy to optimize the game’s social impact:

The GraphoGame project has disseminated the research results
exceptionally well. Because the game has been developed based
on the longitudinal study, it is an application. There has been
funding that has enabled development along with research....
First of all, it was Heikki Lyytinen’s idea that it has to be free.
The other point is that it has been deliberately developed in a
user-oriented way so that it has been disseminated to schools and
children. (Coordinator of LukiMat, 18 March 2014)

The Finnish version of GraphoGame (Ekapeli) was first published
on the LukiMat service in November 2007. By the end of 2008,
there were almost 40,000 registered users of the game and over
100,000 visitors in the LukiMat service. A child can play the game
freely but in order to have this right, a parent or a teacher has to
register on the server as an instructor user and verify the permission
for the child to use the game. The number of players and instructor
users increased year by year. The researchers themselves explained
the impact of the game as follows:

We believe that children with familial risk and/or low letter
knowledge during the few months preceding school entry benefit
from preventive playing in terms of avoiding unwanted failure
experiences during the early months of school instruction.
Therefore, we have recommended to kindergartens where all
children in Finland have their pre-school year just before school
that the game should be used during the last two months (April-
May) and preferably with massed practice. This means short
5-15 minute periods several times per day for as long as children
require to learn the letter-sound connections (...). Today, more

Table 2. Number of players and visits to the LukiMat platform
2008-2012

Year Number of new Total number Visits to

players per year of players LukiMat platform
2008 40,000 40,000 100,000
2009 21,500 61,500 123,000
2010 30,937 92,437 173,000
2011 36,759 129,196 220,000
2012 40,804 170,000 -

than 50, 000 children in Finland have tried the game and very
few have failed to benefit. (Lyytinen et al. 2009, 672)

Table 2 shows the increase of registered players, total number of
players and visits to LukiMat platform during 2008-12. In 2013,
the researchers started an anonymized follow-up of players and in
2014 it showed that all versions of GraphoGame had been played
for 2 billion seconds, which equals to 23,000 consecutive days.
Replacing the same amount with individual special education would
require the yearly work effort of 400 teachers (Annual report of
NMI 2014: 16). In 2015, the game was played by over 250, 000
children (Rantanen 2015) and by 2016, there were 485,000 visitors
to the LukiMat service.

In 2015, the Ministry of Education stopped funding the LukiMat
project but required the ownership of parts of the online material.
Researchers found that this limited the social impact of their work
because they could no longer record new knowledge, methods, and
materials on the platform.

Global context: the study and dissemination of
GraphoGame

After the research group had established its findings in the Finnish
language and developed versions of GraphoGame for different age-
groups and for diverse purposes (such as reading fluency, recogni-
tion of syllables, and sounds) in Finland, they started to expand their
research into other languages. The Niilo Miki Institute had been
organizing training for teachers and psychologists in Zambia and
Kenya since the early 1990s. Zambia and Kenya were also the first
African countries in which local versions of GraphoGame for Bantu
languages were developed and piloted at the end of the 2000s. Over
the years, this collaboration has established a broad network to pro-
mote special education and to tackle the problem of illiteracy with
people who work in schools, ministries and academic research insti-
tutes in Africa. In 2012, Tanzania and Namibia became part of this
collaboration. Since language orthography and cultural environment
affect the nature of learning difficulties, the GraphoGame has been
adjusted to the local school systems. Printed reading materials in ori-
ginal languages are often lacking in Africa. Therefore, the research-
ers have used other types of content for GraphoGame that would
interest children, such as lyrics of popular songs.

The social-institutional ~dimension expanded when the
GraphoWorld Network of Excellence was established in 2010. It
comprises a network of researchers who have established contact
with the NMI over the years. Key participants come from the UK,
the USA, Europe, and Africa.” The aim of the network is to provide
technology-enhanced support globally, with a special emphasis on
countries where access to literacy education is limited. New research
collaborations in each country follow an established procedure.
First, local linguistic experts help to build an accurate sound content
to the game. Second, the game is used in the research setting to see
whether it works in the new language under controlled conditions.
Third, it is tested in natural conditions in home and school use.
After that, the stakeholders of the national network consider how to
distribute the game. Corresponding to the double motive of re-
search, there are separate licenses for research and development of
GraphoGame:

“We have a separate developer license and a researcher license.
The core idea of the developer license is that when a citizen or an
expert from a country helps us in development, they of course
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own everything that they create but they give us the right to use
it. Then the researcher license is a license that the researchers can
use for free and in most cases we provide help to them.” (Head
of the research group, 20 March 2014)

The international research network has expanded greatly. Recently,
the game has been studied in India (Patel et al. 2018) and the Pinyin
language version has been implemented and validated in China (Li,
Richardson and Lyytinen 2016). In Pinyin, the special aim is to re-
duce the burden children have in acquiring the reading skill of the
writing of Chinese language. In September 2017, the University of
Jyviskyld and the Niilo Miki Institute announced that they had
signed a contract with the Learning Intelligence Group, a consor-
tium for developing educational technology businesses in the Nordic
region. It quickly became evident that research and commercial
activities had to be separated, and an affiliate company,
Graphogroup, was established to take care of GraphoGame’s com-
mercial distribution. In the negotiations between the University of
Jyviskyld, the Niilo Miki Institute, and Graphogroup the parties
agreed on the shared ownership of intellectual property rights.
However, Graphogroup has exclusive commercial rights to distrib-
ute and to sell the game outside Finland. The contract furthermore
specifies that researchers will use the term GraphoLearn when they
refer to research activities and game versions that are under valid-
ation. After validation, the rights of GraphoGame’s different lan-
guage versions are transferred to Graphogroup.

The game distribution follows three separate paths according to
regional and socio-economic conditions: free availability in Finland,
non-profit distribution in Africa, and commercial distribution in
European and North-American countries. In Europe, there are vali-
dated commercial versions of GraphoGame in Portuguese,
Norwegian, French and Dutch. The British English version was
launched in September 2018. The contract states that Graphogroup
cannot profit from countries that are poor according to UNESCO
categorization. In Africa, the distribution must be based on public
and donor funding. In the USA, the validation of GraphoGame is
advancing strongly, and the distribution will take place with the
help of local business partners. According to the business representa-
tives, the advantage of GraphoGame compared to other commercial
products in the market is that it is strongly research-based:

“This is the most researched game in the world. There is no other
digital game that has been studied scientifically as extensively as
GraphoGame. It is evidence-based, which will be one of the
most important characteristics in EdTech [educational technolo-
gies|. A parent knows that their child is not going to learn any-
thing wrong, and that local researchers have validated the game.
Teachers know exactly how the game works and helps children.
And most importantly, no state will buy anything that is not re-
search-based.” (Stakeholder manager, Graphogroup, 14 August
2018)

Conclusions

In this article, we studied the development of social impact of research
on learning difficulties. The mechanisms, social networks and interme-
diaries of impact changed from one stage to another, as the summary
of the development presented in the Table 3 shows. This may provide
a methodological challenge for social impact studies. It might be that
the development of impact over a longer time gives a more realistic
conception of the social impact than study of the payback from a

specific funded program or overall impact of an activity of a research
organization within certain well-defined period. If this is the case, the
framework presented in this paper may provide a means of analyzing
the narratives of longer-term impact of research. Table 3 presents the
framework and the phases of research process in detail.

Our first research question scrutinized the specificity of impact
in educational sciences. An evident starting point are the connec-
tions to education, learning and the school system. The articulation
of public value of education has a long history. For instance, phil-
osopher of education John Dewey (1916/1985) found public educa-
tion a central basis of democracy in the society, which included the
idea that every citizen must have equal opportunities to develop
their natural capabilities. The study of learning difficulties directly
contributes to this aim by increasing the understanding of learning
difficulties and providing means of helping children who have diffi-
culties of reaching the goals defined in the curriculum. Second, in re-
cent decades education and development of human capital has been
regarded an increasingly important input to the economic develop-
ment (e.g. OECD 1989). This impact can be interpreted as a contri-
bution to the good of a vulnerable group (Reale et al. 2018).

From the point of view of productive interactions, educational sci-
ences typically have specific chain of beneficiaries: state and municipal
educational authorities, schools psychologists, special education teach-
ers and teachers, and finally, pupils and their parents. In our account,
in the first context of impact, productive interactions in the develop-
ment and use of tests and remedial materials took place with the pro-
fessionals. The development of the LukiMat platform and
GraphoGame opened a way of helping directly the end beneficiaries.
In the third, international context, an international epistemic commu-
nity was formed and the beneficiaries in African countries were
hybrids composed of local researchers, ministries, development organi-
zations and local school systems. The changes in the composition of
the stakeholder chain or network might be used as a one of the criteria
in the evaluation of the development of social impact.

The second research question was in which way the social impact
and its mechanism changed during the history of research. As Table 3
shows, the impact expanded socially and spatially from local networks
with school and municipally to national impact through Internet and
in the third phase simultaneously into a global epistemic community,
into bilateral collaborative contracts especially with African countries
and finally into a globally operating business activity. This suggests
that spatial extension of the social impact might be used as one of the
criteria of the evaluation. In addition, a contribution of research into
sustainable development (defined in the Agenda 2030 of the United
Nations) might be included in the criteria of social impact in the glob-
alizing world. Behind the social and spatial expansion of impact the
key mediating artefact, GraphoGame played a decisive role.

The third research question asked in which way new research
results influence the scope and direction of impact. The discovery of
the precursor of dyslexia in the longitudinal study was a turning
point in the group’s research. Its results contributed to the under-
standing of dyslexia and made the differences between transparent
and nontransparent languages visible calling for further studies of
dyslexia in different languages. In addition, it led to the development
of GraphoGame, an artefact around which an international network
or research (GraphoLearn) was established. It also provided a new
practical approach for dealing with dyslexia and reading and writing
difficulties. It undeniably led to the expansion of social impact in the
prevention of reading difficulties. However, being strongly based on
the neuropsychological research tradition, the discovery does not
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Table 3. Contexts of impact in the three phases of the research on learning difficulties

Context of impact

Research object and de-
velopment of understand-
ing of relevant
phenomena

Mediating artefacts

Social-institutional
dimension

Spatial-geographical
dimension

Local-national context
1990-2003

Expanded national con-
text 2004-2010

Global context since
2010->

Unspecified nature of
learning difficulties.
Development of evalu-
ation methods and
diagnostic categories to
allow preventive and
remedial measures

The discovery of the let-
ter-sound connection
as the key precursor of
dyslexia made dyslexia
the primary research
object

Specificities of letter-
sound connection in
different languages

Diagnostic tests, special
education materials

Ekapeli (GraphoGame),
Lukimat platform, com-
puter games for math
learning

Versions of GraphoGame for
different languages adapted
to local cultures

Contents sensitive to local

Local research clinic and
collaboration with
pilot schools, kinder-
gartens, and organiza-
tions of third sector

Pupils, parents, teachers

through the Internet

Bilateral collaboration
with African countries

Jyviskyla region and na-
tional distribution of
materials and training
courses

Anyone in Finland and
Finnish-speaking popu-
lations in Scandinavia
and other countries

Several countries in
Africa, Europe, South

culture

GraphoWorld Network and North America,
of Excellence and Asia
Contract with LIG Ltd

for the commercial dis-
tribution of
GraphoGame

deal with other reasons for reading difficulties, such as lack of ad-
equate motivation and self-regulation, which are connected to func-
tional illiteracy in adulthood. For these reason, we can agree with
Bornmann and Marx (2014) that review summaries of the state of
research in certain areas transcend the limitations of a single case
study. In our case, it would be an evaluation of the status of research
and research-based intervention methods in reading and writing dif-
ficulties. Such an account would allow for the evaluation of the con-
tribution of different research groups as part of a more holistic view.

Our fourth research question asked what possibilities the ICT-
based means provide for social impact. In Jyvaskyla studies on learn-
ing difficulties, GraphoGame became the central artefact of impact.
It was freely distributed through the LukiMat Internet platform.
Compared with the impact mediated by distribution of tests, re-
habilitation materials used by the professionals, GraphoGame could
be used directly by the end-beneficiaries. The number of people
using the artefacts produced by the group increased from thousands
to hundreds of thousands. The regional impact expanded from the
local level to the national level also reaching Finnish-speaking peo-
ple living outside the country. In Africa, where in many cases the in-
digenous languages do not have a literature of their own,
GraphoGame provided a way to advance literacy using mobile
phones and new types of content. Consequently, we think that the
expansive potential for impact of the ICT- and Internet-based inter-
mediary artefacts is so promising, that also their use might be used
as a criteria of evaluating the social impact at least in social sciences,
educational sciences and jurisprudence.

Notes

1. The Institute is administered by the Niilo Miki Foundation,
which was established by the Jyviskyld University Foundation,
the City of Jyviskyld, the Haukkala Foundation and the heirs

of Niilo Miki in 21.6.1990. Niilo Miki (1902-1968) was a
neuropsychologist and the “founding father” of Finnish special
education.

2. See GraphoWorld Network of Excellence declaration: http://
info.grapholearn.com/wp-uploads/2015/02/GraphoWORLD-
Declaration_2010_2015.pdf

Conflict of interest statement. None declared.
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