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Abstract

This work aims the understanding of how the congapprogression on plants reproduction
presents itself to the primary school students. Wade a exploratory study (Arngtl al.,2001)

to select three students for the instrumental casdy (Stake, 2000) and performed in-depth
interviews (Arksey & Knight, 1999). From the contieps collected was builted an Progression
Hypothesis presented according to nineteen catgya@md three levels of conceptualisation.
According to this progression hypothesis we werile &b identify the obstacle in the learning
process of the concept plants reproduction.

1. Introduction

The information presented in this document is médra broader study in which we
collected conceptions about plants reproductiotaiobd through questionnaires and
interviews. The conceptions were analyzed and ifiledsn nineteen categories related
with the associated issue. However, from the setnoérgent categories only two of
them will be presented in this article: Germinatiand Asexual Reproduction. The
following analysis and the Progression Hypothesigehpresented will afterwards be
built from these categories.

2. Theoretical Framework

The previous ideas of students, as in the reasarsad by adults (including scientists)
in daily life, are different from scientific thouggh(Driver, 1985). Student conceptions
are egocentric, pragmatic and anthropomorphic (8arit998). According to Kallery &
Psillos (2004) in Byrnet al. (2008), they attribute human features to otherbiéengs

or inanimate objects and the universe is interdrétem the human point-of-view; it is
the anthropomorphic and anthropocentric views efvtirld.

Studies developed by Osboreeal. (1992) about plants, shown from frequent answers
given by students, that seed and apple are coesiderbe alive because they come
from plants and in return plants are alive becahsg grow. Cafal (1997) show that
children understand the plants respiratory systdwm &n inverse process of animal
respiratory system, i.e., they consume the carlmxidk and they liberate oxygen.

The conceptual Progression Hypothesis (PH) is alntamk in the building of
knowledge studies and serve guides the organizatidrsequencing of content (Garcia,
1997). Therefore, to build a PH we progress frommdimpler formulations to the more
complex ones, until a more suitable or refereneeiation is reached. In the work of



Cafal (1997) a learning progression of conceptinfriie daily knowledge to the
scholarly knowledge in a gradation of formulatienshown, evolving from the real to
the abstract. These features emerge also in tHanP@m999), Pozo (1999) and Pozo &
Porlan (2005) studies.

Conceptions emerge like obstacles to the own legr(fantost al., 1997) and the
progression of the concept acquisition, i.e, ifitt@rporation of the new information to
the previous one is not acquired a lack of cogaitennection between both will occur
and the learning process will not be meaningfulgébel et al., 1980).

3. Methodology

This research fits in a qualitative methodology Denzin & Lincoln (1994). It is an
interpretative study because we try to understéedphenomenon, searching for its
meaning. According to Lincoln & Guba (1985) theeash type is naturalistic because
these realities cannot be isolated from their odrded they must occur in the scenery
or natural context of the studied identities.

The gathering of information was made from the esadbry study according to Arnal
et al. (2001), with the introduction of questionnairéhis was followed by a case study
according to Stake (2000) in Denzin & Lincoln, withe execution of interviews,
answering three questions: (1) Which conceptionsstments present about plants
reproduction?; (2) How do the student’s conceptipregress in scholarly knowledge
building about plant reproduction? And (3) What #ve obstacles which obstruct the
progression of the student’s conceptualization?

After the established PH, the obstacles of the nes®jon were identified, i.e., what do
the students lack or which conception do they hawch prevents students from
evolving their learning process (from the initialél to the intermediate level or from
this level to the reference level).

4. Conceptual Progression Hypothesis (PH)
The students answers were analyzed by content asialBardin, 1994) and after
concluding this categorization, the PH was buildoading to Garcia (1997).
In the Asexual reproduction category conceptionsrge in three PH levels, as
presented in the Figure 1. In the initial levelqitagrow when they are cut.
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Figure 1 — Progression Hypothesis related with AséReproduction category.




The branch “is constituted by seed, that's whyarks” (PA.11,1)" and the cut branch
grows again because it absorbs water. The brokamcbrdoesn’t develop and doesn’t
originate a new plant because the cut branch cdonger absorb water, “(...) it can’t
because it already doesn’t have roots inside th€.s9 (PB.12,1).

The obstacles to the progression into the refertaves are the lack of knowledge about
rhizome as a fern asexual reproduction structurd (et the root) and the non relation
between a rose branch growth and their asexuabdaption, although recognizing it.

In the reference level, the branch grows by théoaobf the water and sun and can
develop roots, emerging a new plant.

Regarding the Germination category, in the initealel the student ideas fits into an
anthropocentric view of the world, according to léa} & Psillos (2004) in Byrnet al.
(2008). As shown in the figure 2, seeds like clpela, beans or corn, easily recognized
as food in the daily universe of students, canretngnate and originate new plants
because their aim is closely related with their daading.
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Figure 2 — Progression Hypothesis related with Geaitron category.

An obstacle to the progression into the intermediexel is the anthropocentric view of
the seed, which is interpreted exclusively in a haorperspective. There is also the idea
that seeds need the sun to germinate. The lachafliedge about the water importance
in the germination is also identified as an obstacl

In the second level we can find the conception &he¢ed originates new plants but they
still maintain as a storage organ, as a femaleesiuefers:

“(...) I think that later on it would disappear (...YPC.09,1) or, in higher level,
cotyledons maintains as a storage organ. For seggEyminate, like a chick-pea grain,
they need water and sun as the seed needs tothe soil. The main obstacles to the
progression are: not attribution to the cotyleddusction of storage of nutritive
substances, like in the Gongalves & Duarte (198®Jiss or in Cafnal (1997) studies,

The codification presented here was made from &nsive research work called progression

hypothesis in the study of a reproduction concepiants”.



the lack of knowledge of water as a sole requirdnaerd only condition to seed
germination. Other facts like soil, sun beyond wads® referred.

In the reference level the embryo is distinguishgdotyledons, “(...) Here, | told, that
bean ‘broke’ but it was the middle part (...)” (PB.2)Land regarding its germination
the seed is completely substituted by the plantg@ninate the seed only depends on
water, and the germination would occur in the absei light.

5. Conclusions

Although our conclusion on this research work wasremextensive implicates
mentioning other categories related to the reproolicof plants, we only present
conclusions on two categories, Germination and AakeReproduction. Then the PH,
previously presented, concerns these two categories

In the initial level seeds used predominantly ie ttuman food aren’t recognized as
seeds and because of this its germinal capacigtisittributed. On the other hand, the
asexual reproduction has no expressivity in thelesits answer. In the intermediate
level students recognize the growth capacity ofranth after the cut, growing and
promoting the appearance of roots, but they damdwk how it occurs.

About germination, a meaningful step is made wtiey assume that the chick-pea
grain and bean can germinate but the water is ongiderate the sole requirement and
essential for this to occur. They don’t recognize part of the seed as they considerate
the seed like a storage organ after germination.

In the reference level they identified that thedsparts distinguishes cotyledons from
embryo. However they don't recognize the cotyledfursction because they referred
that cotyledon maintains in the soil as a storagam

These information’s can be of good value in ordehelp the teacher have a vast range
of conceptions between the students, regardinggpeduction theme. However, the
emphasis of this investigation lies in the posgipibf the teacher recognizing the
obstacle in the progression of conceptions andtib&he can act upon it effectively,
directing its education and promoting a meaningtiiooling.

Acknowledgements:
This paper has been partially supported by theuBogse Foundation for Science and
Technology (FCT).

6. References

Arksey, H., & Knight, P. (1999)Interviewing for Social Scientistd.ondon: Sage
Publication.

Arnal, J, Del Rincon, D., & Latorre, A. (2001hvestigacion educativa: fundamentos y
metodologiaBarcelona: Labor.

Ausubel, D., Novak, J., & Hanesian, H. (19883icologia EducacionalRio de Janeiro:
Interamericana.

Bardin, L. (1994)Anélise de Conteudd.isboa: Edi¢cbes 70.

Byrne, J., Grace, M., & Hanley, P.(2008). Childseenanthropomorphic and
anthropocentric ideas about micro-organism3 e Nature of Research in Biological
Education, Old and New Perspectives on Theore#indl Methodological Issug81-36.
Cafial, P. (1997). La fotosintesis y la «respiradtnuersa» de las plantas: un problema
de secuenciacion de los contenidogfambique, Didactica de las Ciencias
Experimentalesl4, 21-36.



Denzin, N. K., & Lincoln, Y. S. (1994Handbook of qualitative researcihousand
Oaks, CA: Sage.

Driver, R. (1985)Children’s ideas in scienc&ngland: Open University Press.

Garcia, J.E. (1997). La formulacion de hipétesigpamgresion para la construccion del
conocimiento escolar: una propuesta de secuenniasida ensefianza de la ecologia.
Alambique, Didactica de las Ciencias Experimentalds 37-48.

Goncgalves, M. F., & Duarte, M. C. (1999). Evolugias ideias dos alunos portugueses
sobre a germinacéo de semenBasetim das Ciéncias39, 49-58.

Kallery, M., & Psillos, D. (2004). Anthropmorphismend animism in early year
science: why teachers use them, how they concegguflem and what are their views
on their useResearch in Science Educati@4, 291-311.

Kwen, B. (2005).Teachers’ Misconceptions of Biot@diScience Concepts as Revealed
in Science Examination Papehsternational Education Research Conference.

Lincoln, Y., & Guba, E. (1985Naturalistic Inquiry.Newbury Park, CA: Sage.
Osborne, J., Wadsworth, P., & Black, P. (19%HACE — Processes of lifieiverpool:
Liverpool University Press.

Porlan, R. (1999). Formulacion de Contenidos Eseel&uadernos de Pedagogia
276, 65-70.

Pozo, R. (1999). Las matérias escola@@smdernos de Pedagogia76, 50-56.

Pozo, R., & Porlan, R. (2005). Qué criterio usarpas ordenar as actividades? Um
exemplo de progressdo das concepcdes dos estudanteagistério 11V Encontro
Ibero-Americano de Coletivos Escolares e Redes defe$sores que Fazem
Investigag&o na sua Escola.

Santos, M. E. (1998Mudanca Conceptual na Sala de Aula. Um Desafio Bégiao
Epistemologicamente Fundamentatsboa: Livros Horizonte.

Santos, E., Valente, O., Matos, J., Gonc¢alvesR&ndas, A., Pinto, P., Gamboa, T.,
Robert, Y., Cachapuz, A., Pedrosa, A., Veiga, ést&ha, E., & Pereira, M. (1997).
Ensino das Ciéncia®/E: Instituto de Inovacéo Educacional.

Stake, R. (2000). Case Studies. in N. Denzin & Yhcbln (Eds.),Handbook of
qualitative researcl{435-454). Thousand Oaks, CA: Sage.



