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Abstract. Novakian type of concept mapping is studied as an innovation adapting Rogers’ theory of communication and
diffusion of innovations. The main data and conclusions are based on documents, memories and notes from Finland, but also
from Sweden, Estonia and Russia 1984 — 2008. One of the main innovative uses of concept mapping in Finland has been its use
and development as research method and quality tool. Concept mapping is compared to other graphic representation tools, in
particular mind mapping and clustering. In the article the main features about history of concept mapping in Finland, Sweden,
Estonia and Russia 1984 — 2008 is presented based on documents. Based on scattered evidence mind mapping is more spread and
used than concept mapping in all these countries. In Finland concept mapping has stronger position than in Sweden, Estonia and
Russia. More research is needed to reveal history and development of Novakian type of concept mapping both regionally and
globally.

1 Introduction

Research on the diffusion of innovation is the study of how, why, and at what rate new ideas and technology
spread through cultures. In this paper the innovation is Novakian type of concept mapping from 1980s. The
history and spread of graphic knowledge representation tools in general are much longer and wider (Ahlberg
2007).

There is disagreement when proper concept maps were invented. Ahlberg (2004, 25) researched on this
issue and came to conclusion:

“It is commonly known that concept mapping was developed at Cornell University. Stewart, Van Kirk,
and Rowell (1979, p. 171) claim in The American Biology Teacher that they developed concept maps.
However, in their concept maps the links were not named and no propositions were formed from
concepts. In that same journal, Novak (1979, 1980) later published two articles in which he referred to
Stewart, Van Kirk, and Rowell (1979). He also presented examples of concept maps, but the links were
still unnamed. However, in Novak (1981, p. 14) the links were named, and meaningful propositions
were created out of concepts. This is the form of Novakian concept maps that has been spread globally.
In fact, Novak and Gowin (1984) were very influential in spreading it all over the world.”

I had seen the articles of concept mapping when they were published, but it was the book (Novak and
Gowin 1984), which put me thinking: This is what my pre-service teacher education students really need. Too
often they told me that they do not need studies of statistical methods or research methods in general. But the
need for concept mapping ought to be self-evident. | soon realized that not all students were able to value this
empowering tool. However, I myself was very convinced about its strong properties to express accurately
everything that can be thought and expressed in verbal or written form. What was nice about concept mapping
was that it revealed hidden core concepts, if you know how they can be counted from the number of links
connecting concepts to other concepts. Concept mapping became to me a research method, as general as spoken
or written language. For me it is an innovation to monitor and promote quality of learning and thinking. I have
tried to spread this educational research innovation in all my teaching, research, seminars, conferences, that |
have participated, and cities and countries where ever | have travelled since 1984. Next | discuss only three
examples from North-Western Europe.

2 Concept mapping as research method

Ahlberg (1990b; 1993 and 2007) has published history and comparisons of main educational methods and
techniques of knowledge representation. In theory of science, ‘technique’ is a narrower concept than ‘method’.
In 1980s, I regarded concept mapping as a technique for specific purposes, but later on I started to regard it as a
very general method that can be applied for many different purposes. Mind maps developed and registered by
Tony Buzan (1974; 2000) are often confused with concept maps, although these intellectual tools are very
different. Ahlberg and Ahoranta (2002) and Ahlberg (2007) have compared these tools in detail. During 1989 —
2008 I have supervised tens of Master’s theses (e.g. Malinen 1997; Mikinen 1996) and many Doctoral
Dissertations (e.g. Kankkunen 1999, Ahoranta 2004 and Salmio 2004) in which concept mapping has been used
as a research method.



Primitive concept maps without link phrases are often misleadingly called concept maps. In Novak’s
research group in 1970s these kinds of primitive concept maps were used as documented in Novak and Gowin
(1984). However from Novak (1981, p. 14) onwards all proper Novakian concept maps have used link phrases.
Rico (1983 — 2008) has registered trademark for a technique called clustering which reminds of primitive
concept maps: only concepts linked by lines, no linking phrases. Novak (1998) tried to register his original
version of Novakian type of concept mapping (links mostly without arrowheads) but the application did not
succeed.

Ahlberg (1990b and 1993a) presented in context of research on textbooks the idea of transforming a text
proposition by proposition into concept maps. One of the main options in research use of concept mapping is
transformation proposition by proposition from spoken and/or written text. This reveals hidden conceptual
structures of text. E.g. key concepts can be objectively counted from number of links.

3 Finland

Since 1984 I have taught and developed concept mapping as a research method at University of Helsinki, first as
lecturer, then as an adjunct professor (docent). During these years I published as far as I know the first concept
maps in Finland (Ahlberg 1988 — 1989c¢). As Poom (1992, 58) reminds, Ahlberg (1987) had even before that
distributed manuscripts in which there were concept maps in Finnish. During years 1989 — 2004 Ahlberg was
Professor of Education at University of Savonlinna. In 1993 Ahlberg had a chance to visit Cornell University
and Professor Joseph D. Novak. He learnt very much about concept maps and their history. Ahlberg developed a
version of Novakian concept maps (improved concept maps), which uses always arrowheads with links to show
in which direction concept map is to be read from concept to concept (Ahlberg 1987 — 2004). This type of
Novakian concept mapping was used extensively later on in several doctoral dissertations, e.g. Kankkunen
(1999), Ahoranta (2004) and Salmio (2004). Kankkunen (2001 and 2004) wrote also two papers based on the
work I supervised using improved concept mapping.

In 1996 in Savonlinna Campus of University of Joensuu, a big international conference, Northern Call for
Environment, was arranged. There Ahlberg taught concept mapping. One of the later on famous participants
was Taina Kaivola, who used improved concept mapping in her doctoral dissertation (Kaivola 2000). Kaivola
(2008) refers to history of concept mapping in Finland naming Ahlberg as an early adapter and active teacher of
concept mapping. Ahlberg and Kaivola have used and promoted concept mapping as a research method (e.g.
Ahlberg 1990a and 1990b; Ahlberg 1991a and 1991b; Kaivola & Ahlberg 2005; Ahlberg & Kaivola 2006a —
2006c¢). Little by little concept mapping spread among Finnish teachers and researchers. Nowadays concept
mapping is well know in Finland and widely spread method of graphic representation of knowledge.

Physics teacher educators have developed a very special version of concept mapping from 1999 onwards
(Vaisanen & Kurkisuonio 1999, Niskanen 2007, Pehkonen 2007). Vdisdnen & Kurkisuonio (1999) refer to
Anhlberg (1991). Ahlberg (1991) was published by Union of Mathematics, Chemistry and Physics Teachers of
Finland. In that paper a Novakian concept map was used. Physics teacher educators use always arrowheads with
links to show in which direction concept map is to be read from concept to concept like (Ahlberg 1987 — 2004).
However the use on links in Véisdnen & Kurkisuonio (1999), Niskanen (2007) and Pehkonen (2007) is very
different from use of links in other fields of education and science. It is not ordinary language. It is not possible
to read directly from one concept to another. They often use formulas as links. They admit that their use of
concept maps is not Novakian. An explanation may be the following: Kurki-Suonio was a Professor of Physics
who was interested in Physics Education. He used in Kurki-Suonio & Kurki-Suonio (1994, e.g. 159) graphic
representations that used nouns as links between group of physical terms, that is an ordered association map. He
seems never understood value of creating directly-read full propositions out of group of concepts. His main
interest was in shared expert conceptual structure of Physics. They are often expressed as mathematical
formulas.

On the other hand Lavonen (1996, 68 and 84) in his doctoral dissertation in Physics Education, uses
concept map in the improved Novakian way that he had learnt in Ahlberg’s courses during the end of 1980s.
They both were members of a network for science education improvement called FINISTE (Finnish Innovations
in the Science and Technology Education). Lavonen (1996) refers to Novak and Gowin (1984) and Ahlberg
(1990). In the same FINISTE courses there were also teacher of physics Hannu Kuitunen from National Board
of Education. He started to use improved Novakian concept maps developed by Ahlberg (1987 — 1989), e.g.
Kuitunen (1993).



Even later on a PhD of Physics, Tuula Keinonen (2005) in her Doctoral Thesis in Science Education, used
clearly improved Novakian concept mapping and improved Vee diagram developed by Ahlberg (1987 — 2004).

In 1990s, | was a member of the Finnish Society for Quality (Suomen laatuyhdistys) and | published with
two of my university students a paper of concept mapping as a new quality tool (Ahlberg, Nevalainen, &
Mékinen 1997). Elina Mékinen (1996) used improved Novakian concept mapping in her Master’s Thesis. She
later became an officer in the Finnish Society for Quality (Suomen laatuyhdistys. The theme of Mékinen’s
Master’s Thesis (1996) was continual quality improvement in Savonlinna. Department of Teacher Education
(University of Joensuu). We even had a couple of seminars arranged by the Finnish Society for Quality for
business people. At that time the Finnish Society for Quality was selling Ahlberg (1997) in which improved
concept maps were presented as a new quality tool. Some business people became interested. However, many of
them were already users of mind mapping. They enjoyed comparison of different knowledge representation
tools, but were already comfortable with mind mapping. It was enough for their purposes.

In 2004, | met Dr. Alberto Cafas and her wife Carmen Collado. | asked and arranged them several time to
visit Finland. | learnt how to use CmapTools (Cafias et al., 2004). | arranged two persons from my research
group to translate CmapTools to both main languages of Finland: Finnish and Swedish. Mr. Jarkko Mylléri, MA
(Education) translated CmapTools into Finnish. Lecturer Romi Rancen MSc (Forestry) translated CmapTools
into Swedish. | arranged with help of many persons the Ministry of Education to pay one public CmapTools
server to Teacher Education in Finland and the National Board of Education to pay another public server for
Finnish schools, teachers and pupils. The initial idea for The Third International Conference on Concept
mapping (CMC2008) emerged in Spring 2007 during a visit to my research group by Dr. Alberto Cafas,
Carmen Collado, and Prof. Priit Reiska.

Hopefully in later research history of different versions of concept mapping in Finland will be researched
on, in more detail.

4  Sweden

I visited Universities and University Colleges in Stockholm, Uppsala and Hérnosand several times during years
1988 — 1993. I taught there improved concept mapping in several seminars and conferences. I studied Swedish
educational research literature and I found one earlier writer of concept maps (in Swedish begreppskarttor) than
me: Dahlgren 1988 and 1989. I published in Swedish an article about concept mapping and argumentation
analysis (Ahlberg 1993). As far as I know there were only Dahlgren’s (1988 and 1989) before me as Swedish
publications about concept mapping. I met in 1990s Gustav Hellden in European conferences where I used
concept mapping in my presentations. Later on I met him at Cornell University 1993, but he had not yet started
to use concept mapping himself. Later on he has learnt concept mapping (e.g Magntorn & Helldén 2000).

Using Swedish version of the Google http://www.google.se/ and keyword ‘begreppskarta’ we found very
little hits in Sweden, in April 30, 2008. The first hit was from Finland, and the site was University of Helsinki,
and it uses improved Novakian concept mapping in the sense of Ahlberg (1988 — 2004). The site directly refers
to Ahlberg (1990b). Concept maps have never become as popular in Sweden as in Finland. Later research
hopefully may illuminate reasons for this.

5 Estonia

I was invited to visit Tallinn Educational University in 1991. I had there a presentation about concept mapping.
Later on a student came to Savonlinna from Tallinn Educational University to study more about improved
concept mapping. Her name was Katrin Poom. In 1992 she published an article about her use of improved
concept mapping in Estonian (Poom 1992). Using Estonian version of Google (Google.ee) and Estonian word
for concept map (Moistekaart) as keyword, we found no proper concept map links in 30.4.2008. Concept maps
have never become as popular in Estonia as in Finland. Mind mapping seem to be much more popular. Later
research hopefully may illuminate reasons for this.



6 Russia

Ahlberg’s university students have used often concept mapping in their Masters’ Theses. E.g. Malinen (2001)
studied concept mapping in Russian school in St. Petersburg. During 1995 — 1998 Ahlberg taught concept
mapping to many Russian school and university teachers both in Savonlinna Campus of University Joensuu and
in Russian schools during international seminars of Environmental Education (e.g. Ahlberg, Pélonen &
Hynninen (Eds.) 2000). Concept maps have never become as popular in Russia as in Finland. Later research
hopefully may illuminate reasons for this.

7  Communicating for innovations

Rogers (1983 — 2003) claims in his theory of communication and diffusion of innovations that adopters of any
new innovation or idea could be categorized as innovators (2.5%), early adopters (13.5%), early majority (34%),
late majority (34%) and laggards (16%). Ahlberg in the 1980s was first an early adopter, and then a co-
innovator when he with his research group created what they called improved concept mapping. There has been
heavy struggle for popularity between mind mapping and concept mapping also in Finland. As far as I know
there are no empirical data concerning proper use of concept mapping vs. mind mapping in Finland, Sweden or
Estonia. Based on scattered observations in many university courses and scientific conferences, my hypothesis
is that Tony Buzan’s (1974 — 2000) mind mapping technique is more widely spread than real Novakian concept
mapping (Ahlberg 2004). Many people say that they are familiar with concept mapping, but when they
demonstrate their use of it, they clearly are using rather mind mapping not concept mapping. Very common is
also what Rico (1983 —2008) calls clustering.

8 Conclusions

Concept mapping was developed at Cornell University in 1970s, and its best known Novakian version in 1980s.
It was an educational innovation which has spread in different ways in different countries. It is important to
know better the history and spreading of concept mapping as innovation. It is important also to understand more
deeply reasons for development and spread of different versions of concept mapping. There is a family tree of
concept mapping in each country and it can be revealed by later educational research.
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