puntos adicionales. Esta estrategia logré un triple objetivo: mejorar ®lperior, se aseguraria mayor nimero de estudiantes interesados y
rendimiento del grupo para obtener bajos indices de reprobaciénnetivados en terminar satisfactoriamente la licenciatura y se fomentaria el
implicitamente, crear la motivacion suficiente en los alumnos para realiziseo de realizar estudios posteriores de especializacion y de investigacion;
estudios posteriores en esta area y fomentar el trabajo de conjunto entréolasismo se aplica para cualquier otra licenciatura.

estudiantes. ;

Seglin MsLow, el maximo nivel de su teoria de las necesidades es HBLIOGRAFIA , o
autorrealizacion, mismo que se ve reflejado en los estudiantes al quégea Casiuas, B., Influencu'; de la _edadydella escolan_dad en el desarrollo del juicio
aprobar dicha materia, y si analizar que se traté de un solo grupo en unamoral,Revista electronica de investigacion educati2], 2002.
facultad de ingenieria en particular, se puede concluir que los resultag@Spo a Castro, J.L.,Reingenieria educativditorial Pax, México, 2000.
fueron muy satisfactorios, se logré que los mejores elementos de este o ] )
grupo mostraran mayor interés por esta especialidad debido a la gEé‘ﬁkEMERA PacHeco, N.'; FERI\'IANDEZBI’EI?ROCAL', P, El pap,el.de Ialr?tellge'nCIa.t’emomona! en
satisfaccion y retos que experimentd cada uno de ellos. Esta motivacion el alumnado: evidencias empiricRgyvista electronica de investigacion educativa
favorecera, muy posiblemente, los ingresos a nivel maestria y doctorado, 6 [2], 2004.
situacion que mejora enormemente la calidad del area y de sus egresa@iss, Bareara J., Materials presented at The University of Tennessee at Chattanooga

En cuanto a los demas estudiantes, se logré que cambiaran favorable-|nstructional Excellence Retreat996.
mente su opinién inicialmente negativa respecto a la Mecéanica de Suelos, . ) ) .
que igual pudo tratarse de alguna otra, y consideraran cierta posibilidad/iféicArAY Lacaroa, A., La educacion superior y el mercado de trabajo profesional,
estudios posteriores sobre esta area. Ademas que el rendimiento de logReVista electronica de investigacion educati/él], 2001.
alumnos, en general, aumenté teniendo bajos niveles de reprobacion respecto
a los comunes presentados en esta materia. Received: 26.02.2004 / Approved: 8.05.2005

Por todo lo anterior, si esta estrategia fuera llevada a cabo en todos los
grupos y en todos los cursos, de todas las escuelas y facultades de educacion
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Abstract has addressed the role of so-called children’s science or alternative concep-

In the last decade, the field of science education has given special attention to cultigftS (McKinLey et al, 1992); traditional knowledge €Gree 1999); the
issues in its research agenda. The core of one such orientation in research iS#P-cultures of every day life (éenneap and &ceog, 1999); micro-cul-
consider both the culture of the official science, in the classroom, and that of persofi4iéS (Mhopock, 1981; Gawa, 1995); and folk knowledge @eroy,
worldviews held by the students. Since a confluence of these ways of “knowing . . .

inevitable, investigators today worry about the role of traditional worldviews in an | h€ science education community generally acknowledges the urgent

age of school science that presents only dominant and conventional agendas. f‘ﬁ@d to practice more C_ulturally S(_)unq instruction that helps students to
perspective will be examined, along with other possible measures of significanceqa§ and beyond the frontiers of their science classrooms to where the two

the interest of science educators in multicultural classrooms. su 'CUItu_res converge and find mutual meaning and application. Accord-
ing to this perspective, some authorskéAHeap, and &cepg, 1999)ad-

vise that learning science should allow students to travel comfortably from
their everyday life-worlds into the world of science found in their class-
Resumen rooms - and why not, back to their personal views of the world? Others,

Key wordszculture, subculture, worldviews, science education.

. I i i - At learning may or may not occur. Nevertheless, with an ever-dominant
investigativa llama la atencion a consideracion que se ha otorgado a la cultura dedd henjence on the western educational model, these perspectives face a
ciencia oficial en el aulay de otra parte, las perspectivas o saberes del estudiante, glfigiance that demands an automated and defined educational style that
emba_rgo, el rol hegeménico de la ciencia oficial frente a las per_s,pecuvas culturalles fomotes a globalization of western science. It should be clarified that the
estudiante aparece como el aspecto que causa preocupacion en la comunida ‘western’ in this manuscript has a solely historical connotation. The
investigadores en esta area. El presente articulo hace una presentacion de g3, «yestern’ refers first to the organization of the Roman Empire. Today,
confluencia de saberes al tiempo que propone acciones importantes para la educagionayipyte indicates the relationship between Europe, the United States of
en laciencia desde una perspectiva multicultural. America and Canada, which share a linguistic and cultural past. ‘Western”
Palabras clavecultura, subcultura, perspectivas, educacion en ciencias. will thus serve as an expression to distinguish a cultural and geographic
separation between the two traditions, and also implies different levels of
modernity.
INTRODUCTION
The field of science instruction has evolved throughout its histor TUDENTS’ WORLDVIEWS _ _
Cosern and AxenHeap (1997) observe that the initial research was done It is widely accepted thaearners carry everyday ideas, conceptions,
based on psychological theory to examine personal constructivism and ediefs and understandings from local communities into the school envi-
abilities of individual learners in their early years. Later, the goals aimedrgnment. This set of images and understandings is rooted in the child's
exploring learning implications in social settings (social constructivisnglirect interaction with phenomena ocurring in vast cultural surroundings,
science for specific social purposes, and situated cognition). Currently, that, as noted by Abxins and Ba (1987), are shaped by objects, people,
studies by Geern (1993); @sTa (1995); PiELAn et al (1995); Akenneap — Media, informal learning situations and practices of institutions such as
and &cepE (1999); and Gorce and Gascow (1999), have moved re- schools. Nevertheless, the invisible presence of students’ cultural back-
search notably towards an anthropological orientation which contextualiZ@unds seems often to be openly marginalized in the science classroom,
science education with regard to culture. A significant amount of researéhich provokes students to develop dual attitudes; one of them, the appar-
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ent acceptance of westernized science instruction within the schoool ermstead, their educational efforts should be driven by nationally and au-
ronment; and the other, an acknowledgement and practice of their perseoabmously contextualized thought.
and cultural ways of knowing in the spaces where every day experiencesseorce (1999) delineates the process of learning western science by
actually occur. Interestingly, students have demonstrated how well theyn-western pupils as a journey that extends beyond the boundaries of
perform this task in both settings. To prove this, if a student were to engdgmily and culture into the grounds of a distant body of concepts. In so
in an informal conversation and he or/she were allowed to talk at lengthing, students are inducted into activities of a larger dominant community
about nature, it would be expected that his or/her views might lack connéa-sub-culture of school science). Although this induction begins in sci-
tions between science and dialy world experiences. Surprisingly, acadesrice classroom settings, it has powerful and perhaps damaging effects on
success does not necessarily mirror an accpetable level of scientific tigditional culture and identity in the student’s home and community. In
eracy; science-oriented and personal views about nature are kept séipig-regard, it has been documenteda(b®ir and TLor, 1999) that stu-
rately and available to serve different needs. That compartmentalizationdefts may find themselves negating, disguising or simply ignoring aspects
knowing and behavior leads students to, as pointed outobya@©1995), of their own cultural heritage that are discussed. The uneasiness with
“leave their personal life at the door of the classroom and take it up agaihich students face school science is not necessarily an aspect found soley
like a backpack when they leave (p. 331)". in the classrooms of developing nations, but also in some western school
Western science in the classroom therefore fails in many regards, espanmunties (AenHeab, 1996). A large portion of this puzzle has to do
cially when the incompatible science taught within local cultures is deemedth the negotiation made by students as they attempt to transit from one
within the same setting to be unworthy, perhaps because of non-scientfidh-culture to another. Moving in and out of the sub-culture of school
foundations, and also because the “image of scientific knowledge oftetience makes the students employ a number of strategies for survival in
differs from the knowledge used in life world experiences.éK1999)".  the foreign sub-culture of school science. In an effort to explain this behav-
The prevalence of this form of instruction over the so-called folk knowler, Ecepe (1994) presents the theory of collateral learning which ac-
edge, which remained ignored in the school science context, producedcannts for the avoiding tools students use when reacting to the stress
underground generation of students who are imperceptible in the schenibedded in unfamiliar systems of knowledge. These students, according
landscape, but are vividly rejecting a journey for which they do not havet@ this theory, “construct side-by-side and with minimal interference and
map. According to Bker and TavLor (1995), even the same traditional interaction western and traditional meanings of a concept (p. 67)”, pretend-
educational system seems to accept, implicitly, the superiority of the (weistg to absorb foreign sets of knowledge in their personal schemata. This
ern) scientific view of the world and the concomitant inferiority of thgghenomenon is certainly not news for teachers and administrators. In fact,
learner’s worldview. It also has been admittedrFEs Garay, 2004) that they admit that their pupils are ‘gaming the system’ and that actions need to
students are taught that there is a huge gap between the two formbgetaken to re-conquer the genuine interest and curiosity that abound in
knowledge. The disparity between school science and the worldviewsedémentary school classrooms.
students has been attributed to a conflict between sub-cultures, the sub-
culture of science in the school and the particular life worldviews of stGIUL-'—URE_S AND SUBCULTURES o )
dents (®sta, 1995; AKenHEAD, 1996; QesukoLa and dcepg, 1990; BER “In an Afrlc_an study authors concluded that ?he rural participants in the
and TavLor, 1995). @awa (2002) goes one step further and proposes néfoject were irrational because they used traditional ideas to explain phe-
two, but three domains; western modern science, indigenous science, @dena in nature (ern, 1994) (p. 10)". In a series of manuscripts,
personal science. In his descriptions, the author regards the first asO@wa (2002) contends that every culture has its own science, that is,
collective, rational perceiving of reality, which is shared and authorized lpowledge about nature, knowledge in informal learning environments,
the scientific community”, indigenous science as “a culture-dependent catd knowledge about the means on how to approach the natural world.
lective perceiving of reality”, and personal science as “a rational perceivife@me researchers ¢Greg 1999; AxenHeap, 1996) argue that learning
of reality, which is unique to each individual. (p. 1) The term ‘indig-SCience is by itself an exercise of migration between sub-cultures. It has
enous’, in these definitions, is meant to represent the constructs underlﬁ%’ been observed AB=r and Tavior, 1995; dcepg 1994; Pwmeroy,
the assumptions people make about every-day world life situations, 4) for instance, that the transition from one subculture to an_oth‘er is
not necessarily the manisfestation of practices traditional in tribal grou[?_)gnoSt always a frustrating and slow process because students with ‘tradi-
around the world. ional backgrounds’ are forced to learn a subject matter grounded in west-
In developing countries, students have declared that their schooli@@ culture. chers ad_mlt that education in science should adopt a pluralis-
experience often makes them feel as though they were dwelling in a fi- perspective. In this concernc@a (2002) suggests a multiscience
eign country. According to enHeap (1996) and gcepe (1994), this approach in teaching and learning science.eK(1999), asserts “there is
feeling is grounded in recognizable mismatches between the culturengfa singular or universal knowledge, rather there are multiple knowledges”
western science and their indigenous cultures. In many of these nations(fhe257). In other words, science education practices should create dy-
official school view is the result of western cultureré@, 1999). $a- hamic and plural scenarios where everyone’s practical experiences, as well
LARLY, INGLE and TURNER (1981), and @aca (1995) contend that science as his/her way of participation in the real world, are taken into consider-
programs in these nations often are taken directly, with little or no adap@lon. ) ) ) . )
tion from the science programs in truly western nations. As a consequenceln education, some investigators prefer to talk of multiethnic or cross-
WaLprip and TavLor (1999) observe that “in developing countries thecultural education (Awater and Riev, 1993), but the term multiculture
process of enculturation into western school views implies a devaluati6@me on to the scene in the middle of the last century. Since then,
of the students’ traditional worldviews which govern their lifestyles (p.281)multiculture’ has gone through redefinitions while being advocated by
In his view, Kroma (2003) points out that as a result of the prevailing an@umerous educational researchersni & Banks (1989), for instance,
yet often inappropriate western view of the world, science education Ggfend this perspective by pointing out that this effort should enable schools
developing nations has become impoverished, and he goes on to say tthallow students from different ethnic origins, gender and academic com-
“schildren in many third world communities are not exposed to the indigtenmes to excel while in the schooling process. In turmarr and
enous know|edge of their Communities’ and what is more, they are LEY (1993) Conter!d that the main goal ofa mU|t|CU.|tUra|. edUC.aUOn should
posed to formal school subjects without mediation with their local coRe set at emphasizing the development of communicagtion skills for cross-
texts” (p.1). B, KyLe and Gav (1999) note that the emulation of for- cultural and interethnic group interaction. The term culture is extensively
eign educational approaches in developing countries has proven touged in the daily language spoken by almost all people, in different con-
ineffective. In their view, the hegemonic image of the first world scientifig€xts, and within their particular worlds. Yet the word implies a range of
model that is implanted in non-western classrooms via formal scien@éferent connotations depending on its environment; one can refer to an
instruction, limits the desicion-making process of those heading edudican culture of music and dance, or to the culture of the highlands
tional systems in these nations. |nd|g_en0us people in the Andes of Bollv_la, or to that of Oriental cuisine or
Consequently, it would not be extreme to say that if this trend continu@shion. Even the culture of consumerism, religion, sport and leisure, or
to invade non-western science classrooms in such a pervasive way28y other particular lifestyle practiced by a community should be consid-
these nations will lose an exceptional opportunity to create science c@fed cultural in nature. _ _ _ )
ricula relevant to their national cultures, a valuable investment needed tdPifferent researchers define this concept according to varying terms.
enhance and sustain vital cultural and socio-economic improvements wittELAN, Davioson and Go (1996) delineate culture as the combination of
a more participatory and committeed citizenry. Preventing this disappoiforms, values, beliefs, expectations, and conventional actions of a group.
ment would require that developing countries be more critical of policie§) turn, Greerz (1973) talks about culture as a system of meaning and
practices and curricular materials that emanate from the developed wofinbols shared by the members of certain groups as they interact, such as
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the members of the scientific community who establish the standardizediication in science is possible when providing students with worthwhile
norms that govern their procedures. In this document the term culture vakperiences and when they have ownership in self-oriented inquiry tasks,
align with the above definition that was employed bysf2 (1995) and when they and their educators, discover that the connections and extentions
AIKeNHEAD (1996) who in turn, elaborate uponeban, Davibson and Go  of science into socio-cultural contexts are highly profitable. Yet for others
(1996). The selected cultural framework leads to the consideration of sslich as EnsHan (2000) the divergences between the two domains result
cultures within cultures. That is to say those immersed in each culturecause the sub-culture of science continues to transmit an incomplete
include groups of individuals who share common attributes (languagmage of the dominant sub-culture, “school science has some characteris-
race, ethnicity, social class, beliefs) which prescribe the activities and ties of science but certainly not all of them (p. 9)”.
roles they assume. Therefore, it is predictable that each individual, depend-
ing on the diversity of his/her eco-culture, belongs to multiple sub-grou@sR'DGWG T_HE GAP ) ) - o
or sub-cultures. In everyday life, people move among settings and are Issues of fairness and equity have been identified as the most imminent
enmeshed in the differing sub-webs of meaning that provide the cultugg@pPects that need to be tackled in educatiorkgK 1999). Adapting
context to their activities (kbvitz, 1996). HARGREAVES s (1996) views about _equalllty in the school setting, it would

In the context of science education, it has been obserexta(C1995) be reasonable to thlnk_of education in science as a practice grounded on
that ‘powerful sub-groups’ influence students’ participation in the clas§inciples of (1) humanity, where “all voices are worth listening” (p. 16);
room world. Factors such as the media, physical and economic enviré)} democracy, in that the voices of those whose lives are part of the
ments, and, as @@t (1995) points out, family, peers, and school, inﬂu_educatlgnal community are_heard with attentivienss a_nd sincerity, and (3)
ence the student's participation in this particular world (western science)prefessionalism, which avoids demeaning or dismissing the cultural con-
is important to recognize that science itself is a subculture of westerntglution that students offer in science. o
Euro-American culture (Ber and TavLor, 1995; @BerN, 1994; GEDE, Acting in line Wlth_ these issues requires th_at schoo_l admlnlstra_\tors,
1994) and that consequently western-based science can be thought of Relisy makers and science educators pay special attention to a variety of
sub-culture of science. (@nHEAD, 1996). But evern within western (de- pOSSI_bI|ItI€S_ that coul_d make science education a more culturally sour_1d
veloped) cultures there is a huge problem linking science education to fiactice. It is not a simple task when the set of demands from the socio-
real worlds of the student outside the classroom. Many of them ‘learfconomic context of the school are considered. Nevertheless, valuing the
science as a set of dissociated or meaningless ideas or words for S¢i€nce-related thinking that students bring to the classroom, which re-
purpose of gaining a qualification or ‘satisfying’ the teachers requirdiuires understanding the nature of traditional science, and being aware of
ments. Stemming from this standpoint, modern reforms in science edubgw these views suit and best serve the construction of knowledge, could
tion have proposed that efforts should be oriented at making a high quaijarantee a good start. As noted before, it has been recognized that various
science experience affordable for various student populations, that is, faims of knowledge are ordinarily used and plausible in the sense-making
lowing different mindsets to come together into the teaching and learnireality. In this regard, Biks (1993) suggests that when students are
of science (Awarer, 1993). In Gawa’s (2002) terms, a multiscience move- Presented with different types of knowledge, they are then capable of
ment should recognize that different forms of knowing are possible in tigveloping their own interpretations about nature. In his review, school

classroom and that each of them should be respected. knowledge appears as the organizing piece, comprising personal/cultural
knowledge, popular knowledge, and academic knowledge. In sum, the
THE SUBCULTURE OF SCHOOL SCIENCE knowledge offered in school lessons should reflect and represent “the

It is known in one way or another, that students in science classrooomcepts, explanations, and interpretations that students derive from per-
experience a disenchantment when dealing with the demands of this ‘feonal experiences in their homes, families and communties” (p. 6).
eign world’ and the disillusionment that their teachers blame on a lack of Considering knowledge from a plural perspective, then leads us to a
commitment on the part of their pupils, especially those in the highetance where all possible ways of knowing and voices are to be central in
grades. If one asks students about their perceptions of science, it woudtheteducation in science, and most importantly, where connections with the
be surprising to hear them associate its image with webs of non-sense feet world experiences of the learner, and with other academic disciplines
that must be mastered at any cost, to maintain the status of an inducteeiimtxhool, are to be found highly enriching. From this standpoint, science
the canonical world of science, and its practitioners, the scientists, asdacators need to play a significant role. They are the ones who, as ex-
“slightly scatty egghead who is a male, with white coat and recedimessed by €sta (1995) and AxenHeap (1996) should serve as ‘tourism
hairline, engaged in dangerous chemistry experiments with flasks of fuguides’ or ‘cultural brokers’, administrating teaching and learning sce-
ing liquids (S$Lomon et al, 1994) (p. 342)". narios in a way that the scientific view of the world is presented from the

Georce and Gascow (1999) recognize “the gate-keeping role” (p. 2)outsider’'s perspective, and not merely centered in scientism as the only
played by traditional science teaching instructional approaches, which f@lid instructional approach available.
the most part, function under the premise of delivering sets of contentsin most cases, teachers are under the demands and constraints of na-
within a timeframe, hoping that students learn science with increasitignal and local educational goals, which include the competition of stan-
levels of difficulty and abstraction. Unfortunately, this view seems to baardized formal testing. For education to be more concerned for its multi-
accepted as the only qualified method for teaching and learning sciengiepensional role, the scientism of the teachers must be deconstructed.
and very few efforts have been made to advance this field towards While teachers must keep their positions and stay within national and local
stances in which learners find, in their daily life experiences, an image gfidelines, they must also pioneer elements of creativity and individual-
science supported by all possible worldviews about natural phenomeiz&d curricula. There are still opportunities to make science education mean-
Customary models of science teaching have the tendency to obscure iagtul and relevant for both educators and students, while also perserving
avoid students’ idiosyncratic backgrounds, presenting science as the eaditional cultures.
clusive passage to reach to the understanding of science in the fashigon
proclaimed by the scientific community. Aikenhead (1996) suggests tHa@NCLUSIONS _ , _
students should be given opportunities to transit comfortably between theCurrently, educational practices are viewed from a broader perspective,
worlds of conventional science and the ones encountered in traditio@dd @ multicultural approach is emerging, particularly in science teaching.
contexts. In order to achieve this goabs@ (1995) suggests metaphori- Consequently, science education has gained a status that makes it account-
cally, that educators should play the role of ‘tourism guides’ freeing arfle for the achievement of such a goal. In one of his manuscripten O
advising students while engaged in exploring and making the move frdf95) points out that “science is a way, not the way of understanding
one domain to the other, or in Aikenhead's (1996) terms, educators Rf¥enomena” (p. 585), andnAater and Riey (1993) contend that “the
‘cultural brokers'. world consists of different cultural groups” (p. 667). Therefore the role

SoLomon (1994) points out that an explanation for the cultural mistmatcHat is expected to be played by the science education community now and
can be found when examining how knowledge is built by both the merii2 the forecoming years is to act in a concomitant fashion with these
bers of a scientific community and those outside the scientific arena, ffiemises. The goal of this article was to offer a brief description of two
instance, teachers, students and the general population. Epistemologicéliffering postures about nature. Both the scientific view of the world
the scaffolding upon which knowledge is constructed and embraced by g{Eacted in the classroom, and the various modes of understanding the
two, involves notable divergences. Some arguments claim that the kindvtrld held by each learner, are to be respected as meaningful approaches
science praticed in school does not look like that one conducted by scifhscience teaching. These postures are summerized in the question posed
tists (Millar, 1989), due to the absence of coherence and other episterﬁﬁbthe tltl_e O_f this article, is th_e confortatl_on a David and Goliath situation?
logical qualities. Others (@1a, 1995) firmly believe that a meaningful If the mission of education in science is viewed through pluralistic, dy-
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namic, and fair lenses, then the answer to that questions is yes. As statedenous Knowledge, http://www.nuffic.nl/ciran/ikdm/3-3/articles/kroma.html, 10/
before, students in science classrooms should be offered and allowed to 20/03.

explore different views of the world, and science educators must accgpie R B. & Turner, A., Science Curricula as Cultural Misfiuropean Journal of
daily activities as possible opportunities to accomplish the task of making gcience Educatiors, 357-371, 1981.

science classrooms pleasant and inspiring spaces where various stgn ! '
points reconcile for the needed equality that must be present in the schoo
atmosphere.
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Effect of didactic sequences on narrative constructions about electricity of primary school
students
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Resumen Abstract

Este trabajo, relata la aplicacién de secuencias didacticas sobre el tema electriciddtijs paper describes didactic sequences based on different science textbooks about
obtenidas de dos libros texto con enfoques diferentes, en cuatro cursos del octavala@ting with the topic of theme electricity. This study involved four middle school
de ensefianza basica, incluyendo cerca de 140 alumnos con edades entre 13y 17@iogfsof primary, with 140 students with ages from 13 to 17 years old. In this
Son descritos: el diagnéstico de los conocimientos previos de los alumnos, dasimunication paper, there are descriptions about the of the diagnosis collection of of
caracteristicas de los materiales educacionales utilizados, la secuencia didacticathel students” previous ideas knowledge, the characteristics of the science collections
proceso de aplicacién de los materiales, y la utilizacién de las narraciones de leducational materials used, the instructional sequence, the process of applying using
estudiantes como evaluacion. Con este trabajo se obtuvieron evidencias que indicatiffarent textbooks in different classrooms, and the students” narrative accounts were
elaboracion de distintas narraciones cuando los estudiantes utilizan libros basadeged to compare patterns of learning. Although it was hard to carry out perform the
en diferentes visiones de aprendizaje, en lo que se refiere a la fragmentacion/cohesidject as planned, there was were evidence showing that different materials, sup-
de la narracién del estudiante sobre lo que él aprendié durante el periodo dedarted based on by different conceptions of learning, can promote different under-
utilizacion de un mismo concepto como eje central de su narracion, la relacion enstandings about the same theme. This has been was seen when analyzing the coherence

los conceptos, hasta su aplicacion en nuevas situaciones. of their the students” narrative accounts of what they learned when using the same
Palabras claveProceso de ensefianza-aprendizaje, libro del texto, conocimienf@"cePt as the focus for their ideas; about how they thought the concepts were
cotidiano. electricidad. interrelated; as well as how to apply them in new situations. if students use the same
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