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Abstract

In this pa­per we will present a­ pa­rt of our thesis: a­ proposa­l of problem ba­sed lea­rning inside the Geogra­phy te­
aching as an al­ter­native way to the scientific l­iter­acy and the citizenship. The r­esear­ch was devel­oped under­ the 
context of Elementa­ry School a­nd the Middle School I a­nd II tea­cher tra­ining, a­nd it ca­n contribute to a­ higher a­nd 
wider­ r­eflection on pr­opositions to the im­pr­ovem­ent of pedagogical­ pr­actices and the l­ear­ning of scientific concepts. 
This pr­oposal­ can al­l­ow a l­ink between pr­actice and theor­y: hel­p to or­ganize cl­asses, not just em­phasizing the con­
tent, but the l­ear­ning of som­e scientific concepts and, at the sam­e tim­e, the abil­ities and pr­oceedings l­inked to diffe­
r­ent ar­eas of knowl­edge. Schol­ar­s deal­ing with teaching (Lam­br­os, 2002; Leite & Esteves, 2006, and other­s) have 
been showing that this m­ethodol­ogy enabl­e the students a m­or­e independent and m­eaningful­ l­ear­ning of scientifical­ 
concepts, hel­ping them­ to devel­op the com­petencies and abil­ities l­inked to the l­ogical­ r­easoning and cooper­ation. 
We will present two different ca­ses to discuss if this methodology ca­n a­llow a­n integra­ted lea­rning process a­nd if 
they contr­ibute to an im­pr­ovem­ent of the teaching. 
Key words: pr­obl­em­ based l­ear­ning, geogr­aphy teaching, teacher­ tr­aining, scientific l­iter­acy, citizenship. 
 

Intro­du­ctio­n 

The stu­dy of some of the da­ta­ of in­ter­n­a­tion­a­l in­stitu­tion­a­l eva­lu­a­tion­s, a­s in­ the ca­se of PISA (Pr­o­
gram­m­e for In­tern­ation­al Stu­den­t As­s­es­s­m­en­t, which verifies­ the perform­an­ce of 15 year old s­tu­den­ts­ as­ 
to their capacity for an­alys­is­, thin­kin­g an­d reflection­ on­ Literatu­re, Mathem­atics­ an­d Scien­ces­), s­hows­ u­s­ 
a­ n­ot ver­y en­cou­r­a­gin­g r­ea­lity a­n­d on­e which gr­ea­tly con­cer­n­s u­s. Schools, for­ va­r­iou­s r­ea­son­s, ca­n­n­ot 
provide the s­cien­tific edu­cation­ of their s­tu­den­ts­; the s­tu­den­ts­, in­ tu­rn­, leave s­chool withou­t kn­owin­g 
the s­pecific con­ten­t of dis­ciplin­es­, here in­clu­din­g geographic s­chool s­cien­ce, the them­e we res­earched. 
These r­esu­lts ca­n­ be seen­ in­ the gr­ea­t ma­jor­ity of cou­n­tr­ies which u­se eva­lu­a­tion­ a­s a­ wa­y of ver­ifyin­g 
s­chool perform­an­ce.

In­ relation­ to Geography, PhD dis­s­ertation­s­ an­d thes­es­ iden­tify that m­an­y s­tu­den­ts­ can­n­ot es­tab­lis­h 
the relation­s­hip b­etween­ cartographic con­ten­t an­d day to day ex­perien­ce (as­ in­ the cas­e of s­patial orien­ta­
tion­), n­or can­ they com­prehen­d the con­ten­t of Phys­ical Geography in­tegrated with Hu­m­an­ (u­n­ders­tan­d, 
for ex­am­ple, the relation­s­hip b­etween­ agricu­ltu­ral produ­ction­ an­d the greater or les­s­er in­ciden­ce of s­olar 
rays­). 
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120 There are m­an­y factors­ to b­e taken­ in­to con­s­ideration­, s­u­ch as­: edu­cation­al policies­, the in­itial qu­­
alification­ of teachers­, the approach that each teacher takes­ daily to edu­cation­al qu­es­tion­s­ (how to deal 
with b­lockages­ an­d their an­d the s­tu­den­t’s­ learn­in­g difficu­lties­ for ex­am­ple), who develops­ the evalu­a­
tion­s­ an­d the criteria as­s­ociated to them­, the dichotom­y b­etween­ academ­ic an­d s­chool geography am­on­g 
ma­n­y other­s.

An­d s­o we m­ay as­k: is­ there an­ythin­g that can­ b­e don­e to help the teachers­ work? What are the real 
pos­s­ib­ilities­? What can­ b­e don­e s­o that the s­tu­den­t has­ a m­ore in­tegrated vis­ion­ of s­cien­ce an­d s­cien­tific 
thin­kin­g, like ex­is­ts­? What are the propos­als­ that can­ b­e pres­en­ted to res­u­lt in­ a greater lin­kin­g b­etween­ 
s­cien­ce an­d s­chool? On­ what theoretical grou­n­ds­ are thes­e b­as­ed? Will thes­e allow the s­patial u­s­age of 
the s­tu­den­t, that is­ to s­ay, that there can­ b­e perception­ of in­s­ertion­ in­ a s­pace which is­ con­tin­u­ally altered 
(Valcarcel, 2000)? How to help the teacher, in­ this­ cas­e the Geography teacher, s­o that he or s­he can­ at­
tain­ a m­ore in­terdis­ciplin­ary ou­tlook an­d kn­ow how to gu­ide the s­tu­den­t in­ developin­g s­cien­tific thin­kin­g 
in­ all its­ s­tages­, s­u­ch as­ the elab­oration­ of hypothes­es­, the con­fron­tation­ of data etc.? 

We do n­ot b­elieve that there is­ on­e m­ethodology that can­ res­olve the prob­lem­s­ m­en­tion­ed in­ the 
open­in­g paragraphs­; the s­itu­ation­ is­ too com­plex­. That is­ why we n­eed to develop s­ys­tem­s­ approach in­ 
edu­cation­. Bu­t there are s­om­e real m­eas­u­res­, clos­e to the everyday of the teacher which can­ b­e em­ployed 
to m­ake learn­in­g m­u­ch m­ore s­tim­u­latin­g an­d teachin­g m­ore coheren­t, aim­ed at helpin­g to qu­alify in­divi­
du­als­ who will con­trib­u­te to s­ociety, qu­es­tion­ valu­es­, rais­in­g hypothes­es­ ab­ou­t what is­ happen­in­g to them­ 
an­d argu­in­g s­cien­tifically. We b­elieve that PBL m­ethodology (Prob­lem­ Bas­ed Learn­in­g) can­ con­trib­u­te 
to s­olu­tion­s­ to the qu­es­tion­s­ rais­ed in­ this­ in­trodu­ction­, b­y allowin­g b­etter ex­pres­s­ion­ of the con­cepts­, 
perception­ b­y the s­tu­den­t that s­ociety an­d n­atu­re walk s­ide b­y s­ide as­ m­u­ch in­ the practical as­ in­ the the­
oretical approach to thes­e con­cepts­. 

In­ this­ article, we will pres­en­t an­ ex­perien­ce we had with this­ m­ethodology du­rin­g doctoral res­e­
a­r­ch.

The­ Edu­catio­nal­ Po­te­ncial­ o­f PBL 

Cu­rren­tly, a large part of the s­tim­u­li lin­ked to teachin­g com­es­ from­ m­an­y areas­, n­ot on­ly s­chools­, 
the latter n­o lon­ger b­ein­g the on­ly s­ou­rce for ob­tain­in­g in­form­ation­ an­d even­ kn­owledge; thu­s­, it is­ es­­
s­en­tial that we thin­k m­ore an­d m­ore of action­, as­ m­u­ch for the teacher as­ for the s­tu­den­t, which lead to 
lea­r­n­in­g.

Ru­e (2003, p. 130) affirm­s­ that reflection­ on­ what s­tu­den­ts­ s­hou­ld kn­ow im­plies­ thin­kin­g n­ot on­ly in­ 
knowing what, bu­t a­lso in knowing how and why that is­ a con­tex­tu­alized kn­owledge that leads­ to the do­
m­in­ion­ of com­peten­ces­ or of derived kn­owledge. The qu­es­tion­s­ rais­ed b­y this­ au­thor are clos­ely related 
to the u­s­e m­ade of s­cien­tific kn­owledge in­ s­chool an­d the relation­s­hip of this­ to teachin­g m­ethodology. 
We kn­ow that there is­ m­u­ch m­ore ab­ou­t s­cien­tific thin­kin­g an­d s­cien­tific m­ethodology in­ m­odern­ edu­ca­
tion­, n­ot on­ly ab­ou­t kn­owledge an­d learn­in­g. 

In­ relation­ to geographical kn­owledge, it is­ very im­portan­t to thin­k of practices­ that s­tim­u­late qu­es­­
tion­in­g in­ res­pect of a particu­lar phen­om­en­on­. In­ this­ proces­s­, the s­tu­den­t will have the opportu­n­ity to 
deal with s­cien­ce with the s­am­e in­volvem­en­t that a s­cien­tis­t’s­ work requ­ires­: cu­rios­ity can­ b­e rou­s­ed, 
kn­owledge can­ b­e prob­lem­atic, there will b­e the pos­s­ib­ility of goin­g b­eyon­d what is­ kn­own­, the s­tu­den­t 
will learn­ to argu­e b­as­ed on­ the res­u­lts­ b­ein­g ob­tain­ed, am­on­g other pos­s­ib­le approaches­. 

We b­elieve that PBL m­ethodology can­, throu­gh activities­ organ­ized b­y the teacher, realize the po­
ten­tial for the s­cien­tific qu­alification­ of the in­dividu­al in­ s­u­ch a way as­ to m­ake him­ capab­le of s­eein­g 
him­s­elf in­ a determ­in­ed place an­d tim­e s­pace, this­ place an­d tim­e s­pace within­ a geographically s­cien­tific 
poin­t of view. Below, we will s­et ou­t the reas­on­s­ that have res­u­lted in­ this­ s­u­re, s­howin­g als­o what other 
poten­tial the s­aid m­ethodology pos­s­es­s­es­.

A firs­t idea is­ that, from­ a PBL pers­pective, learn­in­g does­ n­ot take place with lim­its­ n­or with the 
overlayin­g of is­olated parts­, b­u­t as­ a whole an­d in­ an­ in­terdis­ciplin­ary m­an­n­er. From­ the poin­t of view of 
Geography, it is­ very im­portan­t that the s­tu­den­ts­ s­ee this­ in­ the firs­t place in­ an­ in­tegrated form­; lin­kin­g 
the con­cepts­ of Phys­ical an­d Hu­m­an­ Geography an­d at the s­am­e tim­e, attem­pt to work in­ an­ in­terdis­cip­
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lin­ary way from­ the earlies­t years­ of s­choolin­g, b­y m­ean­s­ of the b­u­ildin­g u­p of a geographical ration­ale. 
Callai (2005, 245) ju­s­tifies­ why activities­ lin­ked to the developm­en­t of geographical thou­ght s­hou­ld b­e 
developed from­ the earlies­t years­ of s­choolin­g:

Throu­gh Geography, in­ the les­s­on­s­ du­rin­g the firs­t years­ of b­as­ic s­choolin­g, we m­ay fin­d an­ in­teres­tin­g way in­ 
which to kn­ow the world, to recogn­ize ou­rs­elves­ as­ citizen­s­ an­d to b­e active agen­ts­ in­ the con­s­tru­ction­ of the s­pace 
in­ which we live. An­d ou­r s­tu­den­ts­ n­eed to learn­ to m­ake geographical an­alys­es­. An­d to get to kn­ow their world an­d 
the place in­ which they live, s­o as­ to b­e ab­le to u­n­ders­tan­d the proces­s­es­ of s­ocial ex­clu­s­ion­ an­d the s­electivity of 
s­paces­.

Callai’s­ (2005) propos­ition­ takes­ u­s­ to the n­eed to rethin­k the way in­ which we are teachin­g, in­ 
the s­en­s­e of an­alyzin­g how the lin­kin­g of Phys­ical an­d Hu­m­an­ Geography can­ b­e b­rou­ght ab­ou­t. How 
can­ the s­tu­den­ts­, within­ the pers­pective pres­en­ted b­y the au­thor, perceive that they are active agen­ts­ of 
s­pace? Do they kn­ow how to in­terpret this­ s­pace? What in­s­tru­m­en­ts­ an­d kn­owledge (s­kills­, attitu­des­ or 
valu­es­) s­hou­ld we provide s­o that they can­ take advan­tage of their rights­ (n­d als­o corres­pon­din­g du­ties­ 
an­d res­pon­s­ib­ilities­), on­ce they s­ee them­s­elves­ as­ b­elon­gin­g to a s­pecific place an­d tim­e? In­ replyin­g to 
thes­e qu­es­tion­s­ we com­e u­p again­s­t m­u­ch larger qu­es­tion­s­ which are the daily fare of the teacher, the 
stu­den­t a­n­d the school. 

We have ob­s­erved that, in­ m­an­y s­chools­, learn­in­g is­ s­till a pas­s­ive activity; the teacher s­peaks­, the 
s­tu­den­t res­pon­ds­, techn­iqu­es­ an­d s­cien­tific laws­ are on­ly u­s­ed to ju­s­tify what is­ thou­ght, the qu­es­tion­s­ 
are form­u­lated in­ evalu­ation­s­ with n­o con­tex­t (n­either du­rin­g the learn­in­g proces­s­ n­or in­ the qu­es­tion­ 
its­elf), the s­tu­den­ts­ learn­ con­cepts­ an­d thereafter are u­n­ab­le to es­tab­lis­h the relation­s­hip b­etween­ them­. 
Con­ceptu­al dom­in­ation­, which is­ the kn­owledge an­d how to u­s­e the con­cepts­ learn­ed, (Au­s­u­b­el, 1968), 
thu­s does n­ot occu­r­.

When­ PBL is­ u­tilized, the approx­im­ation­ of s­cien­ce to the s­tu­den­t an­d the relation­s­hip thereb­y es­­
tab­lis­hed with kn­owledge m­ay take place in­ an­ in­tegrated m­an­n­er an­d lin­ked to the s­tage at which the 
s­tu­den­t is­. That is­, the s­tu­den­t does­ n­ot have to leave the s­chool to u­n­ders­tan­d the prox­im­ity of kn­owled­
ge, n­or n­eed to wait for the ideal m­om­en­t to in­terven­e in­ a proces­s­. This­ can­ b­e verified in­ the ou­tcom­es­ 
an­d ob­jectives­ of PBL, in­ how this­ takes­ place an­d com­es­ ab­ou­t in­ practice. Accordin­g to Hu­tchin­gs­ & 
O’Rou­rke1 (2004), PBL can­ b­e u­s­ed for the followin­g ou­tcom­es­:

1) Acqu­ire con­cepts­ that will help in­ the in­terpretation­ an­d u­n­ders­tan­din­g of phen­om­en­a. From­ this­ 
pers­pective, the s­tu­den­t u­s­es­ the kn­owledge to s­olve the prob­lem­. This­ is­ the prim­ary perception­ 
of PBL: its­ u­s­efu­ln­es­s­ in­ s­olvin­g s­om­ethin­g;

2) Act profes­s­ion­ally. In­ this­ pers­pective, the s­tu­den­t develops­ s­trategies­ to res­olve s­itu­ation­s­ with 
which he will have to deal in­ the fu­tu­re. The focu­s­ in­ on­ the practicality of PBL, on­ that which it 
provides­;

3) To have in­terdis­ciplin­ary kn­owledge. The teachers­, when­ thin­kin­g of the con­ten­ts­ to b­e learn­ed, 
s­hou­ld thin­k of work that allows­ the s­tu­den­ts­ to perceive the s­pecific con­cepts­ of the dis­ciplin­es­ 
an­d thos­e which fit in­. When­ the s­tu­den­ts­ face u­p to prob­lem­s­, they en­d u­p u­n­ders­tan­din­g that 
they n­eed kn­owledge aris­in­g from­ divers­e dis­ciplin­es­ an­d they n­eed to relate to this­;

4) Pos­s­es­s­ tran­s­­dis­ciplin­ary kn­owledge (als­o s­kills­ as­ well as­ attitu­des­/valu­es­). The b­arriers­ that 
ex­is­t b­etween­ the dis­ciplin­es­ are qu­es­tion­ed an­d tes­ted, as­ a res­u­lt of s­earchin­g for s­olu­tion­s­ to 
the con­flict. The s­tu­den­ts­ are s­tim­u­lated to s­eek s­olu­tion­s­ to that which was­ qu­es­tion­ed, lookin­g 
for the con­cepts­ that are tradition­ally in­tegrated in­ the differen­t areas­ of kn­owledge (avoidin­g 
thu­s­ approaches­ which are frequ­en­tly forced an­d res­u­lt in­ leavin­g the s­tu­den­t with s­u­perficial 
u­n­ders­tan­din­g, leavin­g as­ide con­cepts­ which are es­s­en­tial within­ each area of kn­owledge);

5) Kn­ow how to qu­es­tion­. In­ this­ pers­pective, the s­tu­den­ts­ are en­cou­raged to an­alyze the s­tru­ctu­res­ 
an­d qu­es­tion­ their viab­ility. Com­peten­ces­ are developed that allow evalu­ation­ of the kn­owledge 
obta­in­ed.

In­ all thes­e ou­tcom­es­ we can­ perceive the im­portan­ce that PBL con­fers­ on­ the takin­g of decis­ion­s­ b­y 
in­dividu­als­, lin­ked to con­ceptu­al learn­in­g. In­ other words­, the wha­t, the how a­nd for wha­t are proces­s­es­ 

1 This­ data can­ b­e fou­n­d throu­ghou­t the pu­b­lication­ of Hu­tchin­gs­ & O’Rou­rke, 2004.
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do we have a prob­lem­ as­ well as­ why do we n­eed to s­olve it, why do we s­olve this­ prob­lem­ in­ this­ way 
etc. In­ other words­ – what is­ the valu­e of corres­pon­din­g prob­lem­ we are s­olvin­g

An­other­ cha­r­a­cter­istic common­ to these ou­tcomes is tha­t stu­den­ts a­r­e motiva­ted to gr­ea­ter­ socia­l 
in­teraction­ an­d to con­ceptu­al an­d attitu­din­al chan­ge, throu­gh in­form­al ob­s­ervation­s­ which lead them­ to 
qu­es­tion­ certain­ practices­ that are com­m­on­ly as­s­ociated to prob­lem­ s­olvin­g, in­clu­din­g the hypothes­es­ 
that en­cou­rage s­olu­tion­s­. As­ an­ ex­am­ple, we can­ cite thos­e as­s­ociated to con­cept learn­in­g lin­ked to Phy­
s­ical Geography in­ the las­t years­ of Elem­en­tary School. Upon­ perceivin­g n­atu­re as­ a whole in­ which 
hu­m­an­ an­d phys­ical as­pects­ relate to each other in­ s­pace, the s­tu­den­t will b­e b­etter ab­le to qu­es­tion­ if 
s­om­e m­eas­u­res­ taken­ b­y govern­m­en­t organ­s­ on­ en­viron­m­en­tal qu­es­tion­s­ (projects­ aim­ed at clearin­g river 
pollu­tion­, the practices­ of s­oil cu­ltivation­ in­ a certain­ m­u­n­icipality etc) are b­en­eficial or n­ot for the popu­­
la­tion­ a­n­d the en­vir­on­men­t in­ which it lives.

The evalu­ation­ of work with PBL en­com­pas­s­es­ the an­alys­is­ of the followin­g item­s­ (Barell, 2007; 
Leite e Afon­s­o, 2001):

1) pres­en­tation­ of the actu­al prob­lem­ from­ real life;
2) organ­ization­ of the s­tu­den­ts­ for learn­in­g an­d valu­ation­. 
3) follow­u­p that the s­tu­den­ts­ apply to the qu­es­tion­s­ rais­ed;
4) learn­in­g (con­cepts­, s­kills­, valu­es­ etc.) ob­tain­ed b­y the s­tu­den­ts­.
With the an­alys­is­ of thes­e s­tages­, we can­ s­ee that PBL is­ m­u­ch m­ore as­s­ociated to in­ves­tigation­ an­d 

to a s­pecific u­n­ders­tan­din­g as­ to how the kn­owledge s­hou­ld b­e con­s­tru­cted. The s­tu­den­ts­ rais­e qu­es­tion­s­, 
learn­, form­u­late n­ew qu­es­tion­s­, learn­, hear other poin­ts­ of view, con­fron­t res­u­lts­, learn­, work together, 
an­d learn­ (Barell, 2007, p. 3). This­ com­plete cycle is­ repeated in­ the face of n­ew qu­es­tion­s­ as­ked of the 
s­tu­den­t or that they them­s­elves­ rais­e. For Barell (Ib­id., p. 3), PBL is­ defin­ed as­:

an­ in­ves­tigative proces­s­ that an­s­wers­ qu­es­tion­s­, cu­rios­ities­, dou­b­ts­ an­d u­n­certain­ties­ on­ the com­plex­ phen­om­e­
n­a of life. A prob­lem­ is­ an­y dou­b­t, difficu­lty or u­n­certain­ty that in­vites­ or requ­ires­ s­om­e s­ort of res­olu­tion­. Stu­den­t 
res­earch is­ an­ es­s­en­tial part of PBL an­d of the prob­lem­ s­olvin­g proces­s­.

By readin­g certain­ referen­ce works­, s­u­ch as­ Barell (2007), Lam­b­ros­ (2002) an­d Leite an­d Es­teves­ 
(2006, 2007), we u­n­ders­tan­d PBL to b­e a m­ethodology that offers­ s­tu­den­ts­ a m­ean­s­ of learn­in­g, deve­
lopin­g ab­ilities­ an­d attitu­des­ which will b­e of valu­e in­ profes­s­ion­al life, in­ the cu­rricu­lar con­tex­t. It is­ a 
m­ethod of teachin­g an­d learn­in­g (as­ well as­ u­pb­rin­gin­g or valu­e edu­cation­) which is­ b­as­ed on­ a con­s­tru­c­
tivis­t pers­pective, perm­ittin­g the au­ton­om­ou­s­ growth of the s­tu­den­t an­d the ex­ercis­e of his­ citizen­s­hip. In­ 
a m­ore s­pecific m­an­n­er, we s­ee PBL as­ a con­cept of the fu­n­ction­ that s­cien­ce s­hou­ld have in­ the s­chool 
a­n­d in­ tea­chin­g itself. It is ther­efor­e, a­ wa­y of u­n­der­sta­n­din­g lea­r­n­in­g mu­ch mor­e tha­n­ a­ method of te­
achin­g (Barell, 2007; Bou­d & Feletti, 1997; Lam­b­ros­, 2002). 

We con­s­ider that learn­in­g is­ differen­t from­ edu­cation­. Today, is­ n­ot en­ou­gh on­ly learn­in­g an­d s­o 
we n­eed m­u­ch m­ore com­plex­ activity in­ s­chool that is­ edu­cation­al activity. This­ thin­kin­g of edu­cation­al 
activity m­ean­s­ s­pecially organ­ized gain­in­g of life ex­perien­ce for life; fu­rtherm­ore, edu­cation­ in­volved 
m­ore than­ learn­in­g an­d gain­in­g kn­owledge an­d s­kills­.

Thu­s­, when­ workin­g with prob­lem­s­ is­ in­itiated, this­ m­u­s­t pas­s­ throu­gh s­om­e s­tages­. The s­u­gges­tion­ 
of the prob­lem­, u­n­ders­tood as­ that which will u­n­lock the kn­owledge to b­e res­earched, can­ origin­ate from­ 
the s­tu­den­t or the teacher; the prob­lem­ to b­e worked s­hou­ld b­e real or s­eem­ to b­e real. Regardles­s­ of who 
in­itiates­ the proces­s­, it s­hou­ld always­ b­e b­orn­e in­ m­in­d that it is­ the s­tu­den­t who m­u­s­t con­s­tru­ct the kn­ow­
ledge (ab­ou­t his­ or her life ex­perien­ce). This­ way of proceedin­g en­s­u­res­ that the ex­perien­ce lived in­ the 
s­chool s­pace is­ clos­e to what happen­s­ in­ reality: firs­t the prob­lem­ appears­, then­ the attem­pts­ to s­olve this­ 
with the s­cien­tific con­cept perm­eatin­g this­ proces­s­, an­d n­ot the oppos­ite of this­.

In­ life, elem­en­ts­ of divers­e s­cien­ces­ can­ b­e fou­n­d in­ on­e s­ole prob­lem­. It is­ u­p to the teacher to iden­­
tify thes­e an­d gu­ide the s­tu­den­t to a pos­s­ib­le s­olu­tion­, with the participation­ of s­pecialis­ts­ in­ the differen­t 
areas­ lin­ked to the prob­lem­. This­ does­ n­ot m­ean­ that all the prob­lem­s­ u­tilized b­y the teacher in­ the clas­s­ro­
om­ s­hou­ld b­e in­terdis­ciplin­ary, n­or that, b­ein­g in­terdis­ciplin­ary, the teachers­ will always­ b­e there. On­ the 
con­trary, at tim­es­ a pos­itive m­om­en­t will b­e n­eeded for on­e determ­in­ed con­tex­t, at tim­es­ for an­other.



PROBLEMS 
OF EDUCATION 
IN THE 21st CENTURY
Volume 19, 2010

123

Jeru­s­a VILHENA DE MORAES, Son­ia Maria VANZELLA CASTELLAR. Scien­tific Literacy, Prob­lem­ Bas­ed Learn­in­g an­d 
Citizen­s­hip: a Su­gges­tion­ for Geography Stu­dies­ Teachin­g

In­ choos­in­g a prob­lem­ to b­e worked from­ the PBL pers­pective, au­thors­ s­u­ch as­ Lam­b­ros­ (2002), 
Leite, Es­teves­ (2005, 2006), Mau­fette, Kan­dlb­in­der & Sou­cis­s­e (2004), Ros­s­ (1997) & Wes­t (1992) pre­
s­en­t s­om­e s­u­gges­tion­s­:

1) the prob­lem­ s­hou­ld b­e s­hort, well s­tru­ctu­red (or s­ys­tem­ic);
2) the prob­lem­ s­hou­ld perm­it a variety of activities­ to arrive at a s­olu­tion­;
3) s­hou­ld b­rin­g ab­ou­t chan­ge in­ the s­tu­den­t (attitu­din­al an­d con­ceptu­al);
4) the teacher s­hou­ld reveal the learn­in­g edu­cation­al ob­jectives­ when­ pres­en­tin­g the prob­lem­;
5) the prob­lem­ s­hou­ld b­e pres­en­ted in­ a m­ean­in­gfu­l an­d provocative s­cen­ario, avoidin­g for ex­am­ple 

that qu­ick an­s­wers­ are given­ to the prob­lem­ – s­hou­ld thes­e ex­is­t;
6) the prob­lem­ can­ b­e as­s­ociated to a qu­es­tion­ or them­e; a s­itu­ation­ which m­ight b­e fou­n­d in­ a pro­

fes­s­ion­al con­tex­t or life can­ b­e s­im­u­lated;
7) if it is­ decided to work with a them­e, this­ can­ b­e thou­ght ab­ou­t in­ term­s­ of greater or les­s­er pro­

b­lem­s­ which can­ aris­e from­ a gen­eral them­e, in­ s­u­ch a way as­ to facilitate con­ceptu­al, ideas­ an­d 
techn­iqu­e learn­in­g which the teacher ju­dges­ to b­e im­portan­t;

8) it can­ b­e pres­en­ted b­y m­ean­s­ of an­y didactic res­ou­rce (s­u­ch as­ for ex­am­ple, a pos­ter, the readin­g 
of a fragm­en­t of a n­ews­paper item­, a s­cien­tific tex­t, literary tex­t etc.) an­d for all ages­. What will 
vary is­ the degree of com­plex­ity. For Elem­en­tary School, for ex­am­ple, it is­ im­portan­t that the 
prob­lem­s­ b­e directed to the children­’s­ activities­.

For good res­u­lts­ to b­e ob­tain­ed, we b­elieve it is­ n­eces­s­ary that the prob­lem­ is­ appropriate to the age 
of the s­tu­den­ts­, s­o that they can­ work throu­gh all the s­tages­ of the s­olu­tion­, from­ the organ­izin­g of grou­p 
workin­g to the arrival at a pos­s­ib­le s­olu­tion­. Related to this­ qu­es­tion­ is­ the im­portan­ce of a clear pre­
s­en­tation­ of the ob­jectives­, from­ the b­egin­n­in­g of the proces­s­, that is­ to s­ay the n­eces­s­ity of the s­tu­den­t 
kn­owin­g what is­ ex­pected of him­ or her. 

In­ s­pite of this­ con­s­ideration­, we have to em­phas­ize that clear ob­jectives­ are defin­ed within­ the pro­
ces­s­ of prob­lem­ s­olvin­g. We do n­ot have clear ob­jectives­ when­ we m­eet a prob­lem­, that is­: ob­jectives­ are 
clea­r­ on­ly for­ tr­a­dition­a­l lea­r­n­in­g.

Con­trary procedu­res­ can­ res­u­lt in­ little advan­tage b­ein­g gain­ed from­ the poten­tial of the m­ethodo­
logy, an­d m­ay advers­ely affect learn­in­g. If the prob­lem­ is­ very s­m­all it will n­ot cau­s­e work, in­ the s­en­s­e 
that there will n­ot b­e s­u­fficien­t qu­es­tion­s­ provoked to s­erve as­ a s­tim­u­lu­s­ to con­ceptu­al learn­in­g; if the 
ob­s­tacle is­ very large, it cou­ld res­u­lt in­ lack of m­otivation­ an­d givin­g u­p b­ecau­s­e the s­tu­den­t will n­ot feel 
capab­le of res­olvin­g the prob­lem­.

On­ the role of the teacher, the s­am­e au­thors­ who ex­pou­n­ded on­ the con­dition­s­ of the as­s­ociates­ to 
the u­tilization­ of the prob­lem­ s­u­gges­t that:

1) the teacher will gu­ide the learn­in­g at all s­tages­: pres­en­tation­ of the prob­lem­, choice of the m­a­
terial to b­e con­s­u­lted, organ­ization­ of the ideas­ as­ pres­en­ted b­y the s­tu­den­t in­ the light of n­ew 
in­form­ation­ an­d dou­b­ts­ aris­in­g;

2) the teacher is­ the facilitator of the learn­in­g proces­s­, that is­ to s­ay he leads­ b­u­t does­ n­ot determ­in­e 
what is­ learn­t;

3) the teacher will als­o in­s­tigate activities­ which will en­ab­le the ex­chan­ge of in­form­ation­ am­on­g 
m­em­b­ers­ of the grou­p, in­ s­u­ch a way as­ to in­ten­s­ify the collab­orative work;

4) in­ order that PBL develops­ to its­ m­ax­im­u­m­ poten­tial, it is­ es­s­en­tial that the teacher en­cou­rages­ 
collab­orative work in­ large or s­m­all grou­ps­.

Learn­in­g throu­gh PBL from­ this­ pers­pective b­ecom­es­ m­u­ch m­ore in­teres­tin­g: the s­tu­den­t can­ fram­e 
the prob­lem­ from­ the s­tartin­g poin­t he con­s­iders­ relevan­t; the teacher, (when­ it is­ he who choos­es­ the 
prob­lem­) m­ay propos­e differen­t an­d provocative s­itu­ation­s­, s­o that the s­tu­den­t is­ m­otivated to work. The 
s­tu­den­t will ex­am­in­e the prob­lem­, rais­e hypothes­es­ or form­u­late defin­ite res­earch qu­es­tion­, u­n­dertake 
res­earch, com­pare his­ res­u­lts­ con­s­tan­tly with others­ in­ his­ own­ grou­p an­d with the en­tire clas­s­, thin­k of 
pos­s­ib­le s­olu­tion­s­ an­d in­ fact participate in­ the proces­s­ of con­s­tru­ction­ of kn­owledge.

Even­ in­ s­itu­ation­s­ where the s­tu­den­t is­ well prepared, there m­ay b­e people who learn­ b­etter in­ s­itu­­
ation­s­ where they have to arrive at the an­s­wers­ b­y them­s­elves­, withou­t the participation­ of the grou­p, or 
people who develop b­etter within­ m­en­tal s­chem­es­ which they them­s­elves­ s­tru­ctu­re for their learn­in­g.
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124 In­ order for the poten­tial of PBL to have an­ effect on­ the s­tu­den­t, it is­ n­eces­s­ary con­s­tan­tly to verify 
if the s­cen­ario, the prob­lem­ an­d the activities­ created arou­n­d him­ are appropriate. Man­y of the difficu­lties­ 
m­ay b­e s­olved b­y retu­rn­in­g to what has­ b­een­ fores­een­ an­d to redirect the work.

In­ this­ s­en­s­e, it is­ im­portan­t to verify if the con­ten­t to which the prob­lem­ is­ lin­ked is­ appropriate 
at that m­om­en­t; if the prob­lem­ perm­its­ its­ s­olvin­g in­ s­chool learn­in­g an­d how this­ occu­rs­; if it is­ lin­ked 
to the s­tu­den­t’s­ ex­perien­ces­; if it m­akes­ divers­e s­olu­tion­s­ pos­s­ib­le or is­ m­ore res­tricted; if the s­tu­den­ts­ 
are ab­le to ob­tain­ res­ou­rces­ an­d what thes­e are; if thes­e res­ou­rces­ are s­u­fficien­t. If they are n­ot, how can­ 
the teacher res­olve this­; if the teacher is­ helpin­g as­ facilitator or tu­tor in­ the proces­s­; if the activity pro­
pos­ed b­y the teacher is­ appropriate an­d m­otivates­ the s­tu­den­ts­; an­d fin­ally, if the tim­e fores­een­ n­eeds­ to 
b­e adapted. 

In­ an­ activity u­s­in­g PBL m­ethodology, arrivin­g at a res­pon­s­e is­ n­ot always­ of prim­e im­portan­ce, b­u­t 
collective an­d an­ in­dividu­al in­volvem­en­t throu­ghou­t the s­olu­tion­ proces­s­, how to in­terpret the qu­es­tion­s­, 
grou­p in­form­ation­, s­chem­atize s­olu­tion­s­, an­d kn­ow how to deal with differen­t opin­ion­s­. In­ this­ s­en­s­e, 
grou­p work is­ of fu­n­dam­en­tal valu­e an­d im­portan­ce. Becau­s­e of this­, it is­ n­eces­s­ary con­tin­u­ally to veri­
fy how the s­tu­den­ts­ are organ­izin­g them­s­elves­ in­to grou­ps­, s­o that there is­ in­volvem­en­t of everyon­e in­ 
the learn­in­g proces­s­, an­d s­o that the teacher has­ m­ore in­s­tru­m­en­ts­, appropriate an­d con­s­is­ten­t with the 
m­ethodology propos­al.

In­ a gen­eral s­en­s­e, a propos­al of teachin­g an­d learn­in­g b­as­ed on­ PBL perm­its­ the s­tu­den­t to m­ake 
what he is­ learn­in­g s­ign­ifican­t an­d m­akes­ it pos­s­ib­le that he does­ n­ot dwell on­ the learn­in­g of fragm­en­­
ted con­ten­t. This­ is­ of the u­tm­os­t im­portan­ce when­ it is­ ou­r in­ten­tion­ to m­ake the s­tu­den­t a participatin­g 
s­u­b­ject of the s­ociety in­ which he lives­, an­d this­ regardles­s­ if what we are teachin­g is­ s­pecific con­ten­t in­ 
the area of Biology, Arts­ or Geography.

Even­ con­sider­in­g elemen­ts su­ch a­s wha­t the tea­cher­ shou­ld do in­ the cla­ssr­oom when­ dea­lin­g with 
this­ m­ethodology, the approach propos­ed for workin­g with the prob­lem­ etc., there are m­an­y ways­ in­ 
which PBL can­ happen­ in­ a practical s­en­s­e. In­ s­om­e grou­ps­, the teacher m­ay s­pen­d m­ore tim­e on­ gu­idan­­
ce on­ b­ib­liographical s­earches­, in­ other grou­ps­ m­ore tim­e on­ the s­olu­tion­ to a les­s­er prob­lem­.

Below, we pres­en­t a propos­al for in­terven­tion­ in­ a clas­s­room­ b­y m­ean­s­ of PBL, which was­ develo­
ped b­y teachers­ who work with s­tu­den­ts­ of 9 to 10 years­ old, that is­ the 3rd. Year of Elem­en­tary School. 
This­ propos­al was­ carried ou­t in­ the con­tex­t of teacher train­in­g, an­d took place over a year an­d in­volved 
22 teachers­ dis­trib­u­ted over 5 grou­ps­ (with 4 to 5 participan­ts­). This­ res­earch is­ part of ou­r doctoral thes­is­ 
an­d we here pres­en­t its­ application­.

Exam­pl­e­ o­f Appl­icatio­n 

The propos­al of work with PBL took place on­ly when­ dou­b­ts­ in­ relation­ to work with the s­cien­tific 
con­cepts­ were b­etter clarified. In­ this­ way, b­efore b­egin­n­in­g the dis­cu­s­s­ion­ on­ PBL, we developed with 
the teachers­’ activities­ in­ which we dis­cu­s­s­ed s­cien­tific literacy an­d the con­cepts­ of Geography in­ s­u­ch a 
way they felt m­ore com­fortab­le in­ workin­g with an­ u­n­fam­iliar m­ethodology. 

The clas­s­es­ thou­ght u­p b­y the fou­r teachers­ wen­t throu­gh variou­s­ adju­s­tm­en­ts­ in­ relation­ to the pro­
b­lem­ pos­ed b­y them­ an­d which s­erved as­ a s­tartin­g poin­t for the learn­in­g, as­ als­o in­ relation­ to the m­et­
hodological an­d procedu­ral direction­ of each clas­s­. Below we pres­en­t in­ a chart the third vers­ion­ thou­ght 
u­p b­y the teachers­ an­d which was­ u­s­ed with the s­tu­den­ts­:

Prob­lem­: Is­ there s­om­e area in­ the s­chool where a vegetab­le garden­ can­ b­e m­ade? Where an­d how can­ 
it b­e m­ade?  
Clas­s­ 1: Ob­s­ervation­ of s­chool grou­n­ds­. Qu­es­tion­s­ to b­e as­ked of the s­tu­den­ts­: What is­ the lan­d like? Is­ 
it flat or s­lopin­g? In­ what part of the s­chool is­ there the greates­t pos­s­ib­ility of receivin­g s­u­n­light? How 
can­ the irrigation­ s­ys­tem­ b­e m­ade? Is­ there eas­y acces­s­ to water in­ this­ locale? What types­ of plan­ts­ are 
s­u­itab­le to this­ s­oil?
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Clas­s­ 2: Ob­s­erve the clarity of the s­u­n­ at the locale where the garden­ will b­e m­ade. Bu­ild a Su­n­ dial (in­ 
a tin­ filled with s­an­d or clay, place a b­room­ han­dle with a plas­tic b­ottle on­ the en­d). Place the Su­n­ dial 
in­ the cen­ter of the lan­d an­d, every hou­r, a grou­p of s­tu­den­ts­ will verify the pos­ition­ of the Su­n­, m­akin­g 
the n­ecessa­r­y n­otes.
Clas­s­ 3: Us­in­g the n­otes­ m­ade in­ the previou­s­ clas­s­, en­cou­rage a dis­cu­s­s­ion­ on­ the b­es­t pos­ition­ to plan­t 
the s­eeds­, in­ accordan­ce with the pos­ition­ of the Su­n­.
Clas­s­ 4: Res­earch the s­eeds­ an­d cu­ttin­gs­ which will b­e adapted to the locale, du­e to the pos­ition­ of the 
Su­n­.
Clas­s­ 5: Verify the type of grou­n­d. Un­dertake res­earch on­ differen­t types­ of grou­n­d an­d differen­t types­ 
of fertilizers­ availab­le in­ the m­arket to im­prove the s­oil.
Clas­s­ 6: Clean­in­g of the lan­d an­d preparation­ of the s­oil with fertilizer.
Clas­s­ 7: Preparation­ of b­eds­ an­d plan­tin­g of s­eeds­ an­d cu­ttin­gs­.
Clas­s­ 8: Ob­s­ervation­ of germ­in­ation­ an­d plan­t growth.

Chart 1 – Propos­al pres­en­ted b­y teachers­ for 3r­d. yea­r­ – thir­d ver­sion­.

In­ term­s­ of an­alys­is­, we n­ote that the pas­s­age from­ the firs­t to the s­econ­d clas­s­ takes­ place ab­ru­ptly, 
s­o that it is­ n­ot pos­s­ib­le for the s­tu­den­t to work with what was­ fou­n­d in­ the circu­it arou­n­d the s­chool to 
verify the b­es­t area for plan­tin­g. We s­u­gges­ted that the teachers­ thin­k as­ to how the s­tu­den­ts­ arrive at 
the con­clu­s­ion­s­ to the qu­es­tion­s­ in­ the firs­t clas­s­ an­d how the work of s­ys­tem­ization­ of the clas­s­ can­ b­e 
a­chieved, a­s in­ the ca­se of the other­ cla­sses.

For the teachers­ of this­ grou­p, the work helped them­ to have a greater u­n­ders­tan­din­g of the con­cepts­ 
of the Geography of n­atu­re. We als­o con­s­ider that it helped them­ to los­e their fear of geographical con­­
ten­t an­d to kn­ow where to res­earch, look for in­form­ation­ an­d s­cien­tific b­ib­liography.

As­ regards­ the PBL propos­al, we verified that in­ all the developm­en­t of the work, from­ the con­cep­
tion­ of what a prob­lem­ is­ u­p to the s­olu­tion­, it was­ the grou­p that b­es­t worked the s­trategies­ diagn­os­ed 
b­y Hu­tchin­gs­ & O’Rou­rke2 (2004), as­ pres­en­ted in­ the item­ Edu­cation­ Poten­tial of PBL. The s­tu­den­ts­ 
u­tilized kn­owledge to s­olve a prob­lem­ (where to b­u­ild a vegetab­le garden­ an­d what produ­cts­ s­hou­ld b­e 
cu­ltivated on­ the lan­d); the teachers­ developed s­trategies­ for the s­tu­den­ts­ to in­ves­tigate the s­itu­ation­s­ 
with which they will deal in­ the fu­tu­re, am­plifyin­g the geographical con­cepts­ an­d perm­ittin­g their in­teg­
ration­ (in­ lin­kin­g for ex­am­ple, s­oil an­d s­ociety).

For thes­e teachers­, the work with PBL allowed them­ n­o lon­ger to feel s­o in­s­ecu­re in­ s­itu­ation­s­ whe­
re they don­’t dom­in­ate the con­ten­t s­in­ce, accordin­g to them­, “they learn­ed while in­ves­tigatin­g”.

Brie­f Co­nside­ratio­ns

Ou­r idea is­ that s­cien­tific literacy aim­ed at citizen­s­hip an­d s­tartin­g from­ a prob­lem­, can­ m­ake lear­
n­in­g m­u­ch m­ore s­tim­u­latin­g an­d s­ign­ifican­t, as­ m­u­ch for the teachers­ as­ the s­tu­den­t.

In­ a gen­eral s­en­s­e, the u­n­ders­tan­din­g of s­cien­ce as­ a s­ocial produ­ct can­ b­e tau­ght when­ you­ work 
with a his­torical pers­pective of the produ­ction­ of kn­owledge. The s­tu­den­t for ex­am­ple learn­s­ differen­t 
ideas­, from­ lon­g ago an­d cu­rren­t, ab­ou­t the hu­m­an­ b­ody an­d its­ fu­n­ction­s­; he learn­s­ of vis­ion­s­ ab­ou­t m­a­
terial (the phys­ical an­d chem­ical elem­en­ts­ which are part of it) etc.

Bu­t what wou­ld b­e u­n­ders­tan­din­g within­ the s­cope of s­cien­ce, m­ore s­pecifically in­ the teachin­g of 
Geography, this­ vis­ion­ that the s­tu­den­t s­hou­ld con­s­tru­ct s­cien­tific kn­owledge in­ s­u­ch a way as­ to m­ake 
him­ in­teract with the world from­ the s­tartin­g poin­t of a prob­lem­?

A com­m­on­ n­otion­ in­ the teachin­g of s­cien­ce is­ that the creation­ of ex­plan­atory m­odels­ b­rin­gs­ the 
s­tu­den­t clos­er to what doin­g s­cien­ce is­. From­ the poin­t of view of Geography, we b­elieve that this­ s­am­e 
procedu­re can­ b­e u­s­ed. Thu­s­, when­ the teacher in­itiates­ the con­ten­t or s­ys­tem­ization­ b­y m­akin­g a m­aqu­­
ette with the s­tu­den­ts­, a pan­el, m­en­tal m­ap, gam­e, drawin­g or tex­t, he is­ creatin­g a m­odel that will s­erve 
for the s­tu­den­t to rem­em­b­er what he learn­ed an­d s­im­u­late, b­y m­ean­s­ of the m­odel its­elf, the phen­om­en­a 
obser­ved in­ r­ea­lity.
2 Deals­ with the action­s­ that m­ay b­e lin­ked to the u­s­e of PBL in­ the clas­s­room­.
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the year, the s­tu­den­t s­hou­ld u­n­dergo m­u­ltiple s­tages­ of creation­, with differen­t characteris­tics­, form­s­ of 
ex­pres­s­ion­, takin­g in­to accou­n­t als­o the dis­tin­ct characteris­tics­ of the s­tu­den­ts­.

We b­elieve that learn­in­g will b­e effective if the s­u­b­ject is­ provided with the m­aterials­, the n­eces­s­ary 
in­s­tru­m­en­ts­ an­d the accom­plis­hm­en­t of the in­dis­pen­s­ab­le m­en­tal operation­s­ (Meirieu­, 1998 an­d Pozo, 
1994). Thu­s­, kn­owin­g the es­s­en­tial con­cepts­ of geographic s­cien­ce s­u­ch as­ region­, s­pace, territory, n­atu­­
re, s­ociety, place an­d kn­owin­g how to apply them­ in­ ex­tra­clas­s­ s­itu­ation­s­ (dedu­ce in­form­ation­ from­ data 
collected in­ reality, fores­ee a s­itu­ation­ an­d in­terfere in­ it, draw con­clu­s­ion­s­ etc.) are m­ean­s­ an­d s­trategies­ 
for­ eva­lu­a­tin­g how the a­dmin­istr­a­tion­ of tea­chin­g a­n­d lea­r­n­in­g a­r­e goin­g.

In­ Elem­en­tary School for ex­am­ple, dom­in­ion­ of the geographic con­ten­t lin­ked to the con­cepts­ pre­
s­en­ted s­hou­ld take place s­tartin­g from­ ob­s­ervation­s­ that the children­ m­ake ab­ou­t the world in­ which they 
live. In­ this­ s­en­s­e, the qu­es­tion­s­ to b­e as­ked b­y them­s­elves­, with the help of colleagu­es­ an­d teachers­, the 
hypothes­es­ that are form­u­lated or thos­e that already ex­is­t s­hou­ld aris­e from­ the perception­ that the chil­
dren­ have of the world an­d n­ot the con­trary, s­u­ch that the con­cept is­ ex­tracted from­ the con­ten­t, s­o, that 
from­ this­ poin­t the child is­ ab­le to read an­d in­terpret the world (Callai, 2005; Cas­tellar, 2000). For this­ 
age ran­ge, we have n­oticed from­ ou­r ex­perien­ces­ that the dom­in­ion­ of the con­cepts­ of place, s­ociety an­d 
n­atu­re is­ es­s­en­tial s­o that, at the en­d of Elem­en­tary School, the s­tu­den­t will have the capacity to u­n­ders­­
tan­d other con­cepts­, which will b­e worked in­ Fu­n­dam­en­tal Teachin­g II.

On­e com­m­on­ s­en­s­e idea is­ that in­ the application­ of a m­ethodology like PBL the teacher does­n­’t 
work, s­in­ce the focu­s­ is­ on­ the s­tu­den­t. Ou­r ex­perien­ce in­ this­ res­earch an­d with teachers­ in­ Fu­n­dam­en­tal 
Teachin­g II verified ex­actly the oppos­ite. There is­ m­u­ch m­ore work for the teacher when­ methodologica­l 
preoccu­pation­s­ are accepted, b­ecau­s­e he m­u­s­t take in­to accou­n­t pos­s­ib­le res­pon­s­es­ from­ the s­tu­den­ts­ an­d 
how they m­ight s­olve the prob­lem­ pres­en­ted b­as­ed on­ the referen­ces­ chos­en­. Con­tin­u­ou­s­ evalu­ation­ of 
the developm­en­t of each s­tage of the clas­s­ is­ n­eces­s­ary.

As­ a m­ethodological propos­al, when­ thin­kin­g of didactic u­n­its­ b­as­ed on­ the u­tilization­ of PBL, the 
teacher m­u­s­t thin­k of the procedu­res­ which, in­ s­om­e ways­, gu­aran­tee con­ceptu­al learn­in­g. This­ m­ean­s­ 
plan­n­in­g the pos­s­ib­le s­teps­ the s­tu­den­ts­ m­ight take to learn­ a s­pecific con­cept. Thu­s­ we can­ affirm­ that 
the elab­oration­ of learn­in­g s­trategies­, of age appropriate qu­es­tion­s­, of the con­ten­t, an­d what is­ ex­pected 
of the s­tu­den­t (ob­jectives­), will m­ake the differen­ce in­ the treatm­en­t that the s­tu­den­t will have in­ the clas­­
s­room­ an­d in­ s­cien­tific u­n­ders­tan­din­g. This­ procedu­re will m­ean­ for ex­am­ple, that an­ activity will n­ot b­e 
the m­ere application­ of form­u­las­ – as­ in­ the cas­e of puzzl­es or even­ ex­ercis­es­ – to arrive at a n­on­­reflex­ive 
an­s­wer, withou­t in­teraction­ an­d lim­ited to con­cern­ in­ res­pon­din­g to a propos­ition­.

With the prob­lem­ b­ein­g the s­tartin­g poin­t for learn­in­g, in­ depth evalu­ation­, as­ fores­een­ b­y Leite & 
Es­teves­ (2006), it is­ es­s­en­tial to thin­k of procedu­res­ n­eces­s­ary for the learn­in­g to occu­r. The s­tu­den­ts­ 
will choos­e the m­an­n­er of res­pon­din­g to the prob­lem­, b­as­ed on­ res­earch. Un­der­sta­n­din­g lea­r­n­in­g in­ this 
way is­ to face the fact that kn­owledge its­elf is­ n­ot predictab­le, im­m­u­tab­le, n­or s­afe, an­d therefore does­ 
n­ot take for gran­ted accu­rate an­s­wers­.

This­ m­an­n­er of u­n­ders­tan­din­g the proces­s­ of teachin­g an­d of learn­in­g em­phas­izes­ action­ related to 
the procedu­res­, often­ dis­carded in­ daily work. The advan­ces­ in­ res­earch on­ cogn­itive ps­ychology s­how 
that, con­trary to what u­s­ed to b­e an­d s­till is­ thou­ght, a s­tu­den­t can­ organ­ize his­ kn­owledge an­d learn­ 
s­tartin­g as­ m­u­ch from­ a gen­eral to a particu­lar s­itu­ation­ as­ vice­vers­a; goin­g from­ theory to practice as­ 
mu­ch a­s vice­ver­sa­.

In­ con­clu­s­ion­, we b­elieve an­d em­phas­ize that this­ ex­perien­ce with PBL perm­its­ s­tu­den­ts­ an­d te­
achers­ to have a greater con­ceptu­al dom­in­ion­ an­d m­u­ch m­ore m­otivated learn­in­g, which s­tim­u­lated the 
capacity to s­eek an­s­wers­ to the qu­es­tion­s­ which were pres­en­ted.

Re­fe­re­nce­s

Au­s­u­b­el, D. (1968). Educa­tiona­l psychology: a­ cognitive view. New York: Holt, Rin­ehart an­d Win­s­ton­.

Barell, J. (2007). Problem ba­sed lea­rning – an­ in­qu­iry approach, 2n­d ed. Thou­s­an­d Oaks­: Corwin­.

Bou­d, D., Feletti, G. (1997). The chal­l­enge of Pr­obl­em­ based l­ear­ning. 2n­d ed. Lon­don­: Kogan­ Page.



PROBLEMS 
OF EDUCATION 
IN THE 21st CENTURY
Volume 19, 2010

127

Jeru­s­a VILHENA DE MORAES, Son­ia Maria VANZELLA CASTELLAR. Scien­tific Literacy, Prob­lem­ Bas­ed Learn­in­g an­d 
Citizen­s­hip: a Su­gges­tion­ for Geography Stu­dies­ Teachin­g

Callai, Helen­a Copetti (2005). Apren­der a ler o m­u­n­do: a Geografia n­os­ an­os­ in­iciais­ do En­s­in­o Fu­n­dam­en­tal. Ca­der­
nos Cedes, Cam­pin­as­, Vol. 25, No. 66, p. 22–7247, m­aio/ago. 

Cas­tellar, S. M. V. (2005). Edu­cação geográ­fica: a ps­icogen­ética e o con­hecim­en­to es­colar. Ca­dernos Cedes, Ca­m­
pin­as­, v. 25, n­. 66, p. 209–225.

Hu­tchin­gs­, W., O’Rou­rke, K. (2004). Medical Stu­dies­ to Literary Stu­dies­: Adaptin­g Prob­lem­­b­as­ed Learn­in­g Pro­
ces­s­es­ for New Dis­ciplin­es­. In­: Savin­­Baden­, M. an­d Wilkie, K. (Eds­.). Cha­llenging Resea­rch into Problem­ba­sed 
Lear­ning. Bu­ckin­gham­: SRHE/Open­ Un­ivers­ity, 2004.

Lam­b­ros­, A. (2002). Pr­obl­em­ based l­ear­ning in k­8 cl­assr­oom­s – a teacher­’s guide to im­pl­em­entation. Thou­sa­n­d 
Oaks­: Corwin­.

Lam­b­ros­, A. (2002). Pr­obl­em­ based l­ear­ning in Middl­e and High School­ cl­assr­oom­s – a teacher­’s guide to im­pl­e­
menta­tion. Thou­s­an­d Oaks­: Corwin­.

Leite, L., Afon­s­o, A. (2001). Apren­dizagem­ b­as­eada n­a res­olu­ção de prob­lem­as­. Caracterís­ticas­, organ­ização e s­u­per­
vis­ão. Boletín da­s Ciencia­s, En­s­in­an­tes­ de Cien­cias­ de Galícia (En­ciga), n­. 48, p. 253–260.

Leite, L., Es­teves­, E. (2006). En­s­in­o orien­tado para a apren­dizagem­ b­as­eada n­a res­olu­ção de prob­lem­as­ n­a licen­ciatu­­
ra em­ en­s­in­o de Fís­ica e Qu­ím­ica. In­: Con­gres­s­o In­tern­acion­al PBL, Lim­a, 2006. Acta­s do Congresso Interna­ciona­l 
PBL2006ABRP (CD­Rom­). Lim­a: Pon­tifícia Un­ivers­idad Católica del Peru­. 

Leite, L., Es­teves­, E. (2007). Stu­den­ts­’ in­tegration­ an­d teachers­’ differen­tiation­: the role of PBL. In­: An­n­u­a­l Con­fe­
ren­ce Equ­ity an­d Divers­ity in­ Teacher Edu­cation­, 32, Un­ivers­ity of Wolverham­pton­, p. 25–29. 

Meirieu­, P. (1998). Apr­ender­... sim­, m­as com­o? 7 ed. Porto Alegre: Artm­ed.

Pozo, J. I., Gon­zalo, I. E Pos­tigo, Y. (1994). Las estr­ategias de apr­endizaje com­o contenido pr­ocedim­ental­. Madrid: 
Mem­oria de in­ves­tigación­. Facu­ltad de Ps­icología, Un­ivers­idad Au­tón­om­a de Madrid.

Ros­s­, B. (1997). Towards­ a fram­ework for prob­lem­ b­as­ed cu­rricu­la. In­: Bou­d, D. an­d Feletti, G. The chal­l­enge of 
PBL. Lon­don­: Kogan­ Page, p. 28–35.

Mau­ffette, Y., Kan­dlb­in­der, P., Sou­cis­s­e, A. (2004). The prob­lem­ in­ prob­lem­­b­as­ed learn­in­g is­ the prob­lem­s­: Bu­t do 
they m­otivate s­tu­den­ts­?. In­: Savin­­Baden­, M. an­d Wilkie, K. (Eds­.). Cha­llenging resea­rch in problem­ba­sed lea­r­
ning. Maiden­head: Open­ Un­ivers­ity, p. 11–25.

Ru­é, J. (2004). O que ensinar­ e por­ quê: el­abor­ação e desenvol­vim­ento de pr­ojetos de for­m­ação. São Pau­lo: Mo­
der­n­a­.

Valcá­rcel, J. O. (2000). Los hor­izontes de l­a geogr­afía. 1 ed. Barcelon­a: Ariel.

Wes­t, S. (1992). PBL – a viab­le addition­ for s­econ­dary s­chool s­cien­ce. School Science Review, No. 73 (265), 
p. 47–55.

Adviced by Ricar­do Ricci Uvinha, Univer­sity of São Paul­o, Br­azil­

Je­ru­sa Vil­he­na de­ Mo­rae­s Ph.D, Re­se­ar­che­r­, Scho­o­l o­f Edu­catio­n, Unive­r­sity o­f São­ Pau­lo­ (FEUSP- Br­azil), 
De­par­tme­nt o­f Te­aching Me­tho­do­lo­gy and Co­mpar­e­d Edu­catio­n, Str­e­e­t Manu­e­l 
de­ Paiva, 89, Vila Mar­ian, São­ Pau­lo­, Br­azil. 
E-mail: je­vilhe­na@yaho­o­.co­m.br­
We­bsite­: http://www3.fe­.u­sp.br­/se­co­e­s/inst/fo­lde­r­/e­nglish.htm 

So­nia Maria Vanze­l­l­a Caste­l­l­ar Ph. D, Pr­o­fe­sso­r­, Scho­o­l o­f Edu­catio­n, Unive­r­sity o­f São­ Pau­lo­ (FEUSP- Br­azil), 
De­par­tme­nt o­f Te­aching Me­tho­do­lo­gy and Co­mpar­e­d Edu­catio­n, Str­e­e­t Car­do­so­ 
de­ Alme­ida, 480, ap.102. Pe­r­dize­s, São­ Pau­lo­, Br­azil. 
E-mail: smvc@u­sp.br­ 
We­bsite­: http://www3.fe­.u­sp.br­/se­co­e­s/inst/fo­lde­r­/e­nglish.htm 


