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Knowledge representation

Information and concepts are stored in theInformation and concepts are stored in the
memory according to a certain organization

Cognitive structure:
Hypothetical construct that refers to the organization of the
relationships between concepts in the semantic or long-term
memory

Semantic networks:
Graphical representation of the cognitive structure.Graphical representation of the cognitive structure.
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Representations in which the concepts appear as nodes,
and their relationships as line segments joining themand their relationships as line segments joining them
(Schvaneveldt, 1989).
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This representation can be constructed on the basis of a
numerical score assigned to the similarity that a subjectnumerical score assigned to the similarity that a subject
perceives between concepts, and which corresponds to
their semantic distancetheir semantic distance.

P thfi d  A i ti N t kPathfinder Associative Networks

To assign a similarity score between concepts one begins
by choosing the concepts the subject is then presented inby choosing the concepts, the subject is then presented in
a random order with all the possible pairs of words that
represent those concepts and is asked to assign a scorerepresent those concepts, and is asked to assign a score
to each pair's similarity or difference.
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A detailed account of the above can be found in 
Schvaneveldt (1989)   Casas  (2002a  2002b 2004) and Schvaneveldt (1989),  Casas, (2002a, 2002b, 2004) and 
Casas & Luengo (2004)

Pathfinder Associative Networks are used in a wide
variety of fields of research (Jonassen and others, 1993;
Gonzalvo, Cañas y Bajo, 1994; McGaghie, 1996; Eckert,y j g
1997; Chen, 1999; Ramey and others, 2001; Moya and
others, 2004), )



The procedure described above can be accomplished
using computer programs like GOLUCA (Godinhousing computer programs like GOLUCA (Godinho,
Luengo and Casas, 2007).

GOLUCA S ftGOLUCA Software



M th dMethod

Sample: 14 primary school teachers who taught in
various courses from 1st to 6th (6 to 12 years old)

They were asked first to rate subjectively his ownThey were asked first to rate subjectively his own
capacity for mental calculation, choosing among
three levels: "Bad" "Moderate" or "Good“three levels: Bad , Moderate or Good .

M th dMethod

Using the software GOLUCA, similarity scores were
assigned to each pair consisting of the following 16assigned to each pair consisting of the following 16
terms:

collect, remove, count forward, countcollect, remove, count forward, count
backward, counting the missing to reach to,
do the double, do the half, subtract as, f,
opposite to add, divide as opposite to
multiply, seek complementary, count by tens,p y p y y
by hundred, ..., compensate, add, subtract,
multiply and divide.



M th dMethod
Using the GOLUCA software, the representations wereUsing the GOLUCA software, the representations were
obtained in the form of Pathfinder Associative
Networks to reflect the cognitive structure of teachersg
about the importance of different strategies and the
relationship between them.

By using also the GOLUCA software, we calculated theBy using also the GOLUCA software, we calculated the
value of the coherence of each network.

We ranked coherence according to the following ranges:
from 0 to 0 299 "Poor" from 0 3 to 0 499 "Moderate"from 0 to 0.299 Poor from 0.3 to 0.499 Moderate
and from 0.5 to 1 "Good."
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Subject Mental

Calculation Skills

Coherence Degree of Coherence

Calculation Skills

Subject 1

Subject 2

b

Bad

Good

d

,213

,564

Poor

Good

dSubject 3

Subject 4

Subject 5

Good

Moderate

Moderate

,614

,395

,421

Good

Moderate

Moderatej

Subject 6

Subject 7

S bj t 8

Bad

Good

M d t

,

,250

,491

519

Poor

Moderate

G dSubject 8

Subject 9

Subject 10

Moderate

Bad

Good

,519

,434

,678

Good

Moderate

Good

Subject 11

Subject 12

Subject 13

Bad

Bad

Moderate

,284

,326

311

Poor

Moderate

ModerateSubject 13

Subject 14

Moderate

Good

,311

,569

Moderate

Good

R ltResults
Degree of CoherenceDegree of Coherence

TotalGood Poor Moderate

Mental 

Calculation 

Skills

Good 4 0 1 5

Bad 0 3 2 5

Moderate 1 0 3 4

Total 5 3 6 14

Value gl

Asymptotic Sig.

(bilateral)

Pearson Chi‐Square
11,643 4 ,020

Likelihood ratio 13,474 4 ,009

N of valid cases
14

Value Approximate Sig.

N i l b i l C tiNominal by nominal Contingency

Coefficient ,674 ,020

N of valid cases 14



C l iConclusions

By using the software GOLUCA, we can obtainy g ,
Pathfinder Associative Networks that represent the
cognitive structure of the subjects in different fields ofcognitive structure of the subjects in different fields of
knowledge

The graphical representation of knowledge structure
allows us recognize what its main elements are.

C l iConclusions

Teachers who believe they have good capacity for
mental calculation, have cognitive structures more
coherent, centered around a few strategies for
calculation, but well-organized

Our proposal is that recognizing these strategies in
the most competent individuals we can convey tothe most competent individuals, we can convey to
students to learn them more effectively.



R fReferences

Casas, L.M. (2002b). El estudio de la estructura cognitiva de alumnos a través de Redes Asociativas Pathfinder. Aplicaciones y
posibilidades en Geometría.Available at http://www.uv.es/aprengeom /aprgeorefer.html.

Casas, L.M. & Luengo, R. (2004a). Representación del conocimiento y aprendizaje. Teoría de los Conceptos Nucleares. Revista
Española de Pedagogía n. 227, 59-84.Española de Pedagogía n. 227, 59 84.

Casas, L. M. (2004b). Teoría de los Conceptos Nucleares. Aplicación en Didáctica de las Matemáticas. In Luengo, R. (Ed.) Líneas
de investigación en Educación Matemática. Badajoz, Spain: Servicio de Publicaciones FESPM.

Casas, L.M. & Luengo, R. (2005). Conceptos nucleares en la construcción del concepto de ángulo. Enseñanza de las Ciencias
23(2), 201-216.( ),

Chen, Ch. (1999). InformationVisualisation andVirtual Environments. London: Springer Verlag.

Eckert, A. (1997). Die Netzwerk Elaborierungs Technik (NET). Ein Instrument zur Computerunterstü tzten Diagnose von
Wissensstrukturen. In E. Witruk & G. Friedrich (Eds.). Pädagogische Psychologie - Streit um ein neues Selbstverständnis (pp. 168-
176). Landau:Verlag Empirische Pädagogik.) g p g g

Fenker, R.M. (1975). The organization of conceptual materials: A methodology for measuring Gonzalvo, P., Cañas, J.J. & Bajo,
M.T. (1994). Structural representations in knowledge acquisition. Journal of Educational Psychology, 86, 601-616.

Jonassen, D., Beissner, K. & Yacci, M. (1993). Structural Knowledge: Techniques for Representing, Conveying and Acquiring Structural
Knowledge. Hillsdale, NJ: Laurence Erlbaum Associates.

Moya Anegón, F. , Vargas-Quesada, B., Herrero-Solana, V., Chinchilla-Rodríguez, Z., Corera-Álvarez, E., & Muñoz-Fernández, F. J.
(2004) A new technique for building maps of large scientific domains based on the co-citation of classes and categories.
Scientometrics 61(1), 129-145.

Ramey, J.A. et al. (2001). Assessment of Training Using Pathfinder Associative Networks. Annual Meeting of the Southwest
Educational Research Association (24th) New Orleans LAEducational Research Association (24th), New Orleans, LA.

Schvaneveldt, R.W. (Ed.) (1989). Pathfinder Associative Networks. Studies in Knowledge Organization. Norwood, NJ:Ablex.


