alumbra mucho. La sombra que se ve con la bombilla que alumbra p8ccExplica mediante un diagrama de rayos qué imagen obtendras en un
es, respecto a la de la bombilla que alumbra mucho: espejo concavo si situamos el objeto en la distancia focal. ¢Para qué se
a) mas grande, utiliza este tipo de espejos?

b) del mismo tamatio, 9. Supén que quitas la lente. ¢Qué imagen ocurrird en la pantalla?

€) mas pequefia.
Escoge una opcién y explica porqué lo haces.

5. Explica y pinta flechas en los dibujos siguientes para mostrar qué ocurrira
a luz de una linterna después de chocar con los siguientes objetos:

o b H
SR

1

] LN B oyl TANSEATaiTES
| M"'{I
iF et ) o privml b p e
b Crps ransiocids o Lin Bea e miders X .
10. La luz de una linterna produce una mancha blanca sobre la pared. Si le
ﬂ |" ponemos a la linterna un filtro rojo, aparece una mancha roja sobre la
> i pared. ¢Qué ha ocurrido en este proceso? Escoge una opcion y explica
= = .
h{;ﬁ*’r ; 3 _ﬂﬁ:‘.'--""' mHL porqué la escoges.
& : =2 a) La luz blanca se colorea de rojo en el filtro.
6. ¢lor que tenemos que mirar un ODJETO para Verio ¢ b) La luz blanca es absorbida y la luz roja es emitida por el filtro.
7. En la figura permanece el g s c) Elfiltro s6lo permite pasar a la luz roja a su través.
espejo tapado. Si destapa- d) Otra explicacion.
mos el espejo, la persona
situada en A, ¢puede ver la 11. Obtener graficamente la imagen de un objeto producida por un

bola en el espejo? La per-
sona que esta sentada en B
¢cpuede ver la bola en el pr==— 24
espejo? Responde a las dos | . Received19.03.2004 /Approved 27.09.2004
preguntas y da una

explicacion.

lente convergente cuando dicho objeto se encuentra muy alejado
del foco.
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Abstract estudio y sigue con la presentacion de sus estudios de validacion. El programa se

The relevance of strategies of study becomes very important, especially when Iearﬂg}I €a gstudlantes matriculados en los 3 ult~|mos anos d? la ensefianza sec_ur)darla
atoria en Portugal (entre los 11 y 15 afios), y esto incluye cuatro dominios:

difficulties partially explain low levels of literacy in students and hinder adequaf% cenciones personales v participacion en el estudio. actitudes v comportamiento en
developments of citizenship. This article presents an intervention program diredeg%ast%dio cg acidad yprocesos COONOSGItivos ,en ol estli/dio P actitudes
teaching strategies of study and follows with the presentation of its evaluation. The » cap yPp 9 Y y

program is directed to students enrolled in the last 3 years of compulsory schoof:ﬂmportammnto en S|tuaC|0ne§ d_e evalua0|or_1. La per5|st_e_nte preocupacion de los
Portugal (between 11 and 15 years old), and it includes four domains: ‘Person%rlofesores con el fracaso académico del estudiante, y las dificultades percibidas en el
Perceptions and Involvement in Studyiné’ ‘Attitudes and Behaviour in.Studyingroceso de estudio de los estudiantes matriculados en la ensefianza obligatoria

‘Competence and Cognitive Processes in Studying’ and ‘Attitudes and Behaviou R{tuguesa, justifica esta investigacion en el area de ensefianza y autoaprendizaje en

Evaluation Situations’. The persistent concern of teachers with the student’s acadefRflctas naturales.

failure, and the difficulties perceived in the process of studying of students enrolledlabras clave autorregulacion, autoaprendizaje, ciencias naturales
the Portuguese compulsory school, justify this research in the area of teaching and

self-learning in Natural Sciences. INTRODUCTION

Keywords Self-regulation, Self-learning, Natural Sciences Recent research points to learning strategies and studying as necessary
elements for a successful academic learning process. It is recognised that
by resorting to a studying method the student becomes more responsible
La relevancia de las estrategias de estudio es muy importante, sobre todo cuandddashis/her own process of learning, allowing him/her to accomplish inno-
dificultades en el aprendizaje explican parcialmente los bajos niveles de analfabetisnadion, in his/her professional and private life Thus, s/he becomes more
en estudiantes, y dificultan desarrollos adecuados para la ciudadania. Este articampable of giving a better response to the demands of new information or
presenta un programa de intervencion dirigido a la ensefianza de estrategiasatiication. On the other hand, the absence of an effective study-method
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leads many students to academic failure, despite their hard efforts to stirdgrest to the authors. However, otloerricula contents are also deliber-
(WeinsTEIN & MAYER, 1986). Accordingly, some academic failures carately used in one or two sessions, thereby indicating to the students that the
have positive outcomes and in due course can be prevented, as longtady methods may be applied to quite different areas and subjects. Through-
students are taught to think and learn to study. This reasoning determioesthe program and following the teacher’s manual, the students are di-
that learning to learnis of capital interest to educational system. Selfrected to engage in specific cognitive processes and in the development of
learning is understood as a necessary component for improving the pudy-skills or habits. Accordingly, one of the program sessions addresses
cess of studying and making it more efficient. By enhancing autonomy atié dimensiorPersonal Perceptions and Involvement in Studyimgich
success, the practice of studying strategies will reflect on new sourcesentompasses variables like: motivation, self-efficacy and casual attribu-
motivation for new and more complex processes of learning, self-awat®n. The Program further presents three major intervention areas, named
ness of success and failure and habits of self-regulation throughout schaslAttitudes and Behaviour in Studying (time, space and studying materi-
ing. Following this reasoning, this study presents the AME Prograais), Competence and Cognitive Processes in Studying (comprehension,
(AprenderMétodos deéEstudo- Learning Methods of Study -A¢conceLos  memorization, acquisition of informationand Attitudes and Behaviour
2000), conceived as an instrument to achieve the awareness, training oirthEvaluation Situationsbghaviour that is previous, during and after test-
development of study methods, within school learning contexts, amoimg).

students between 11 and 15 years old. The program does not aim tdhe choice of these components was determined by the wish to imple-
present magic solutions but rather to promote dialogue, debate and e@nt a Program that would allow the AME Séalavaliar Métodos de
operation, as well as to forge educational cooperation between studeBttudo— Evaluating Methods of Study-a¥conceLos 2000) to be com-
These activities will promote interaction and learning through tutorial segleted, which was constructed and validated in a previous 'stlitlys,

sions, thus enhancing self-regulation, that is, enhancing the autonomyfafowing the diagnosis of some learning difficulties and with the help of
the student in his/her studying and learning endeavoursof\t al,  the Scale, the partial or total application of the Program may be supportive
1976; Wess, 1982; Avmmerman, 1990). Students self-learning can beof the students’ correction alfeficit areas Regardless of the dimension to
achieved by using specially prepared didactic materials and by using metiitich each session refers, the following objectives underlie all of them:

ods of se_lf-educa_tion i_n in_depend_ent s_tuden_t wornkofRis, 2000_). The Lﬂ) the practice of study strategies or the practice of processes specific
program is conceived in direct articulation with the Natural Sciences cur- to the method of study in that specific session:

ricula, although the incursion and transfer of competence from/to oth@h  the practice, understanding and meta-cognitive reflection of the

subjects is encouraged. _ _ domains and dimensions of each session; and
In the social-cognitive perspective, supported especially du iy the transfer of the tasks and training of the session to other per-
(1989), Zmmerman (1989) and Bnpura (1993), self-regulated learning is sonal contexts of study, for example, a typical classroom or to an

understood as an emerging construct from the self-created behaviour of  jndividual studying situation at home.
students, systematically directed to objectives that students themselve
stipulate, modify or maintain (dverman, 1989). Although other theoreti-
cal perspectives regarding self-regulation in learning can be mentioned, it :
rogram’s intervention.

S,
of these present common characteristics: progr: . _—
. . . . This paper refers two studies related to AME Program validation. Two
0 self-regulated subjects resort to the systematic use of meta-coggfydies were carried out to apply and validate the AME Program. The first
y tive, motivational and/or behavioural strategies; _ study, considered a pilot study, was established with the experimental
(i) a cyclic process exists through which the student monitors thgysjon of that program. In the final version, new activities were developed
efficacy of his/her methods or strategies of learning: self-orienteghq integrated in the sessions of the dimengeersonal Perception and
circular feedback _ _ Involvement in the Studin which enrichment was perceived as necessary,
(i) a motivation dimension exists that determines the how and why Q?nce the impact of the program was less significant in the pilot study. On
the student's choice of a specific strategy (although, according Qe other hand, the number of activities in the dimen€iompetence and
the theoretical perspective followed here, the motivation dimerggnitive Processewas increased, thereby strengthening the application
. sion emphasises the expected result in a different way); to scientific Natural Sciences contents. Therefore, we present the data from
(iv)  self-regulated learning depends on the context, personal effort apd second study (quasi-experimental study) as follows:
results of performance or achievement.
According to this conceptualisation of self-regulation in learning, thMETHODOLOGY
students are pro-active in meta-cognitive, motivational and/or behaviouglbjects

terms, thereby regulating their own processes of learningngréin, 1988; The sample of the quasi-experimental study was composed of 118
ZimmermAN, 1989, 1990; Emerman & MARTINEZ-Pons, 1986; 4wMERMAN  stydents enrolled in the“2ycle of a public school, in Portugal. These were

et al, 1992; Bwoura, 1993; MNTricH & DEe Groot, 1990; Daz et al,  students from the'7(43.2%), 8 (29.7%) and 9 (27.1%) grade, of both
1990; Wrrrock, 1988). Research over recent years has described sofider (51.7% girls). The students were between 11 and 15 years old, in
strategies of self-regulation in learning, frequently used by students.ife 7 grade, between 12 and 16, in tHegdade, and between 13 and 16
study developed by idverman and MarTINEZ-Pons (1986) has allowed years in the 9 grade. From the total sample, 59 students made up the
the description of fourteen types of strategies of self-regulation in leamiR@ntrol group and the remainder formed the experimental group. Within
Some of those strategies aim to optimise personal regulation, by profitiig first group, the average age was 13.1 and in the second, 13.5. The
from students’ ability to manage competencies (that is, for example, thghjects that made up the experimental group were all volunteers, picked at
strategies of organisation and transformation of information, repetitiofandom among the classes that accepted participation in the program. Both
and memorisation, establishment of objectives and plahnotgers im- groups were mostly formed by students from thegfade.

prove their functional behaviour (strategies suclsedGevaluationor self-

consequencgsFinally, the author refers to trsrategies of environmental Instrument . .

structure, the search for informationthe revision andsearch for social _ AS instruments for the pre and post tests, the intervention resorted to the

help, as useful strategies for improving the direct learning environment gcale of Evaluation of the Methods of Study (Scale AMEascénceLos

the student. These self-regulation learning strategies that can be taugr¢380)- The authors applied the AME Program in its final version to the

the students include: managing time; studying materials; self-evaluatigfPerimental group, within the school context, during the first*tefime

attitudes; effort and achievement; competencies in organization and trapisdents (both within the experimental and control group) were asked to

formation; analysis and selection of information. All such strategies agive information related to the classifications that they obtained in Portu-

usually contemplated in programs for cognitive and study methods traft€se, Mathematics and Natural Sciences before and after training pro-

ing. Under this framework, the general characteristics of the AME Prgfam (classifications in a scale from 1 to 5 points).

gram are presented and the dynamics and structure of the sessionsRaylts

described. Means and standard deviation are presented at table | for different

The Program’s Learning Methods of Study dimensions scores and considering both groups, and pre- and post-tests.
This program was structured in nine sessions, eight with an estimaf¥@ analysis of variance (ANOVA) was established, with two factors

length of 100 minutes, corresponding to double teaching periods and ¢8EPUPS and tests) and repeated measures were undertaken, taking the

session of 50 minutes. The activities that are presented focus on contépgs!lts obtained in the different dimensions of the AME Scale as the de-

related to the Natural Sciences curriculum which is an area of acadeffhdent variable.

SThe ultimate objective of the program was to grant each student a per-
gnal method of study that would perpetuate the effectiveness of the
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Table |. Mean and standard deviation in both groups performances. Internationally, as well as in Portugal, some programs have
emerged that focus on cognitive training and practice of study methods

Dimensions Experimental Group Control Group (see Hwers & Overtoom, 1998). The application of the AME Program

pre-test postest pre-test posttiest ~ Proved to be useful in the promotion of study methods, therefore demon-

M(SD) M(SD) M(SD) M(SD) sﬁratlrl% tlhe adctar?uactytpft_lts lstructurg and {rr?ptllcn technlguets Ifmd la%tn{nuaiﬁ.

— onetheless, the statistical procedures that were undertaken led to the

'\Sﬂeolif]\(:,?ﬁu(?g giggggg Zggggg; 637615((15036; %g%olg) conclusion that the intervention at the level of the improvement of aca-
Causal anii)tl)utjons 400 (5'09) 474 (3'88) 420 (6'11 425 (5'86) demic performance, was only marginally effective in Natural Sciences.
Spece 47‘2(4‘40) 54.6(4.94) 49.4(6.59 49'4(6‘88) This raises the issue of generalising skills beyond the subject used in
Viaterl 480 (5' 1) 551 (7'9 4) 496 (6'12 493 (7'67) training. The ultimate objective of the program was to endow each student
Tire 387 ( 49 4 447 (6'65) 393 (6'32 391 (6'9 4) with a personalised method of study, by knowing how to choose from
Acquistinofinformation|  491(517)  567(731)  512(69%)  503(7g7) Oerent strategies whenever a task needed to be performed. Ordg the
Comprehension 544 6 5 1) 639 @ 7'2) 558 @ 45 560 2 3;5) facto acquisition of that method of study will allow the effective continuity
Memr())ri <aiion 322 (3'95) 383 (6'11) 340 (5'8 4 337 (5'8 1) of the established intervention. However, this is only possible if accompa-
Tosts 419 (4‘ 20) 489 (6.04) 436 (5'3 # 28 (6‘08) nied by a persistent and shared action of the different intermediary in the

AN S o o educational process and even so, it still depends on the availability and
Legend: M=mean; SD = standard deviation. receptiveness of the student to that process of learning.

In all dimensions we assist to significant interactive effects (p<0,00otes ) . . )
between the two factor (groups and testes). F values obtained for the tef — The AME Scale is a scale for the diagnosis of study methods. It is
subscales were: motivation (F=51,14; p<0,001); self efficacy (F= 54,989Mposed of 125 items, organisedLikert type format, with five answer
p<0,001); causal attributions (F=50,40; p<0,001); space (,::62,6_@953|b|||tles_: 1) never, 2) seldom, 3) sometimes, 4) often, 5) always. The
p<0,001); material (F=32,79; p<0,001); time (F=30,05; p<0,001); acquféms are distributed in the 4 dimensions that make up the AME Program:
sition of information (F=46,19; p<0,001); comprehension (F=48,541) Personal perceptions and involvement in studying, (ii) Attitudes and
p<0,001); memorisation (F=35,50; p<0,001); tests (F=59,42; p<0,00 shaviour in Studying, (i) Competence and Cognitive Processes in study-
These effects mean a difference between both evaluation times (pre- and (iv) Attitudes and behaviour in Evaluation Situations.
post-tests), indicating an increase of results on post-test. At same timeZ = In Portugal, students are assessed in quantitative terms, at the end of
reslts are different if we consider both groups. In effect the experimenj@iee academic terms: (i) end of thietdmester — December; end of thfé 2
group presents higher values in all dimensions (see table I). These valtigaester — April, and; (i) end of the“arimester — July.
show a positive effect of program for training study methods. Accor
ingly, it is legitimate to accept that those students that were engaged in lg LIOGRAPHY
'(?il\f?cfreirtogirr%gnzli%ﬂgm;ngyhﬂ |Ir5n%rgz;/|¢zd their study methods, in accord with™ . "= Psychologist28 [2], 117-148, 1993, . o

Finally, the study attempted to find out if the students that acquiré—EMERS, J.H.M;&Overtczom, M.T., Programas europeus de ensinar a pensar: Tendéncias
better methods of studies, also managed to improve their academic perfor- e avaliagolnovacdo 11,[2.]’ 9-25, 1998. . .
mance. Table Il describes the academic performance of both groups be IMENEZ, B.T., Del fracaso al éxito escolaPlaza & Janés Editores, Barcelona, 1998.
and at the end of the training Program.

ANDURA, A., Perceived self-efficacy in cognitive development and functiofidgca-

AYER, R.E., Thinking, problem-solving, cognitioprCA: Freeman, San Francisco,

1992.
Table Il Academic performance in both groups PinTrRICH, P.R. & D= Groor, E.V., Motivational and self-regulated learning components
of classroom academic performandeurnal of Educational Psycholog$2 [1],
Portuguese Maths Natural Sciences 33-40, 1992.
Moments | Groups M (SD) M (SD) M (SD) Rupzimis, G., System for preparing high school learners and students for self-education,
- L Journal of Science Educatipd, [1],17-20, 2000.
Pretest | experimental 3.3(0.75) 3.3(0.87) 35(0.7%)  gounk, D., Self-efficacy perspective on achievement behavinucational Psycholo-
control 3.2(0.81) 3.0(0.73) 3.4(0.81 gist, 19 [1], 48-58, 1984.
Posttest | experimental 3.2(0.73) 3.1(0.67) 3.8(0.63) VASCONCEI-_OS C, Métodos de estudp em alunos do 3° ciclo do ensino basico: um
control 3.2(0.73) 3.1(0.63) 3.3(0.48 contributo a intervengao educativa dos professaese de doutoramento, Braga,
Universidade do Minho, 2000.
Legend: M= mean; SD = standard deviation. Wess, N.M., Student interaction and learning in small groieview of Educational

Research52 [3], 421-445, 1982.

We notice a stability of school grades in both groups and test. A paird@insten, C.E., Assessment and training of students learning strategies, in R.R.
sample t-test shows a significant effect only for the experimental group Scrmeck (ed.),Learning strategies and learning styl@enum Press, New York,
and only in Natural Sciences, when we compare the two moments (t=- 1988.

2.09; p<0.05). This result suggests a slight positive effect of programrrrock, M.C., A constructive review of research on learning strategies, in C.E.
although the mean difference is low. In other words, those students that wensten, E.T. Goerz & P.A. ALexanper (eds.),Learning and study strategies
were engaged in the AME Program improved their academic performance Issues in Assessment, Instruction and Evaluation, Educational Psychology Series,
only in Natural Sciences. The absence of significant improvements in the Academic Press Inc, San Diego, 1988.

experimental group in Portuguese and in Mathematics, may be relatedimbo, D., Bruner, J.S. & Rss G., The role of tutoring in problem solvinturnal of
problems related to the generalisation of learning. Indeed, the AME Pro- cChild Psychology and Psychiafrg7 [2], 89-100, 1976.

gram primarily focused and resorted to Natural Sciences contents. On tierman, B.J., A social cognitive view of self-regulated academic leardmgnal of
other hand, one is aware that the intervention did not consider aspects suchEducational Psychologygl [3], 329-339, 1989.

as previous significant and wide learning, or specific demand at the levelzaifverman, B.J., Self-regulated learning and academic achievement: An ovelBdaw.
the contents taught in Mathematics and Portuguese. cational Psychologist25 [1], 3-17, 1990.

CONCLUSIONS ZIMMERMAN, B.J., BWDURA, A. & MARTiNEZ-PoNS, M., Self-motivation for academic attain-

, " . . ment: The role of self-efficacy beliefs and personal goal sefiimgrican Educa-
Apart from students’ cognitive variables, other determinants attempt t0 45,41 Research JournaFall, 29 [3], 663-676, 1992.

explain the reasons for academic failure. As previously mention&8iEd 7, exvan, B.J. & Marrinez-Pons, M., Development of structured interview for assess-
(1997) directly refers to pEdagc’g,'CaL affective anq |n.telllectual factors, as ing student use of self-regulated learning stratediesrican Educational Re-
well as factors related to the social context of the individual. Nonetheless, ¢garch Journal 23 [4], 614-628, 1986.

by enhancing the role of the student in the process of learmnimgeIAN,  7,yeruan, B. J. & MarTinez-Pons, M., Student differences in self-regulated leamning;
1990; Maver, 1992), some form of intervention may be sought to improve Relating grade, sex, and giftedness to self-efficacy and strategyauseal of
the process of learning. As such, a wide range of promising research has g cational Psychologyg2], 51-59, 1990.

developed in the area of self-learning. Such research reinforces the need ' '

for, and signals the absence of, learning about strategies of study. Thig.eived18.02.2004 /Approved 17.09.2004

deficiency may be the reason for the differences in learning and academic
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