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ABSTR.I('T [n lhl' human brain, Ihc Ilellronal palhways arc nCIlI'orb whirh sllpporl 0111 ' 

learning, lllCI1101", alld Ihoughl, alld which work wilh permancnl feedback. !-Iowcn'r, ollh 
19"-i of illllstral i,)!ls of I hcsc nC III 'oll,1I pathway~, i II I he 'is analysed school texi booh coming 
from f:; counl l'ies. wcre showing feedbacks. Thc nCllrona[ pathways related to 1ll00'('lll('lll, 
were gellcrallv inu'odlll'cd bl lillt'ar spinal cord rdkxc~, and sOllletillle'S lllosily recluccd to 
rcllexc,. [n conscquC'nl't' , in mosl counlries, the scicntific knowledge tallglll with th es(' 
images ofnl'llronal pathw; lvs was linked with an implicit idco loh':' : i\ c1car bcklliourism asso
cialcd with reduction iSlll , alld (,I'l'n SOlllelil11C' ,~ wilh in nalism or spir itualism. Two Illirds o f 
lhl' few images with f': cdback were related to vl'gelali\'c functio !1 , : Ihe n l'uro-hormonal ('<l!1-
11'0101 f'cl11ale ane! male reproduClion. anel of hean alld brl'alhing rhylllll1S. Nc\'cnhclcss . 
L'n'n (O l' Ih csl' Icgclaliw conlrols , lhere was nOI a Ill' fcedback in several of the r",) analysed 
lextbooks . 01111' in thrcc coullllies, i11(' dOllble inncrl',llion (gamma and alpha) of striated 
nlllscles, "ith thl' rq~lllal()I-}' {ullctioll or the neum-muscular spindle , was illustrated wilh 
on I\' onc image in eacll of I he lhree corresponding tC'xtbooks . Few illlages illu,trated lIt'u
ronal palhw,l\'S in III(' brain, and only ('x(eplionally as tIll' nellronal Ill'tworks (Wilh fccd
back) which arc the SllPPOriS of our n ll'I11()I\' and of Ollr thought. The persislence or Ihe 
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same kind or irnagc~ ill scho()ltl'xtb()ok~ or the~e contrasted ("ollllu-ies slIggest that the ("on
ceptions or human brain are less li nked to lIationa l s()(io-cultural contexts rather than to 
interna tional dominan t ideologies. 

KITII 'Ol?J)S: Fcedback" human brain, school textbooks . 

Resmne 

Dans Ie cer\'call hllma in, tOllS Ics 1r;~eL~ nel'VC lI X t"onl1cnt des reseallx qui SOI1l 

Ics support.s de nos apprentissages, de notre llIemoire et de nos pensees et qui 
fonc Li onne n t avec de Illultiples regulations (feedback) . Cepcndant, l'analyse des 
images de tr,uets nervellX dans 55 manlle1s scolaires de 15 pars mon trc que :seule
ment 19o/c d'cntrc elks illustrcnt des regulations. Les tr<~jcts nervellx impliques 
cl ans les mouvcm('n L~ SO ll t en genera l introclllits par cles reilcxcs spinaux lineaircs. 
ct parfois quasimcnt redu its a des rencxes . II s'avere ainsi quc, clans la pl ll part cIe 
ces pays, les connaisS<lnces scientifiques illustn>es par de telles images de tr~ueL'i 

nerveux vehicu lent auss i, ii leur insu, une ideologie implicile : une pe nsee behav
ioristc ct reductionnistc, pari'ois me-me illncistc ou sp iritualistc . Lcs dellx tiers cIes 
quelqucs images qu i preseJ1tcnt des I'etroactions i1lustrent des [ollctions vegeta
tives: Ic cOl1trtile nellro-hormonal cit- 1£1 reproduction chel. la femme el chel. 
I'hom me, et dll rythnw cardiaque ou respiraloire. Cepelldanl, mcmc pour ces 
[()l1ctions I'cgetatives, il n'r a allcun processus de regulation presenlc dans 
plusiellrs des man lie Is scolaires analyses . La double innClT,llion (alpha et gamma) 
de lout lI1uscle slrie, assoc ice ii la fonctioll reglllatricc des fusc<lllx neUr0I1111SCll
ia ires, n'est schematisee que dans trois pays (avec une imagc seulenwlll dans cha
cli n des trois malluels sco\aires). Tres peu d'images iJlustrent cIes tnDels neuronaux 
chins Ie cerveau et no us n 'avons trouve C]u 'unc seule image de resea ux neuronaux 
ccrebraux en ta nl q ue supports de notre memoire et de nos pensees. l.a presence 
des memes t, pes d' images de tr,~jcts ncnrcux clans ks manuels scolaires de ces pays 
pourta n t Ires contrastes entre C II X. suggcre que les conceptions sur Ie cervcau 
hllllla in dependen l llIoins de spccific itcs sociocultllrcllcs natiolla les que d'ideolo
gies dominan tes transnalionalcs . 

MotscIes: Cerveall humain, manucls scolair('s. r(gulat ioll . ., 

Introduction: Theoretical Background and Research Question 

r h e scicn tific c01l tent or Ne lll'osc iel1Cl's is cvolving- vcry fast . t'spec ially during 
the last 20 ycars with the emergcnce or cogn itive sciences a1ld or the ccrebral 
imagery. The concep ts or cerebral plastic it\ and epigenesis arc nO\I central in the 
research field (Changeux, 19H~~, ~O()2; Edelman, 20()()) , as \l'ell as the connt'xinn
nisll1 and the ("()IlCCPL~ of emergence, l'nactioll and Illllwelt (Varela, 19H9; 
Slengcrs. 1997; Stewart. SclIeps, &: Cklllt'n t 1997; Buisscrel, 1999). Wc know that 
our leaning and our memory ~lrc cOl1fig-llred in our ncuronal 1Ielworks (ChangL'llx 
8.: Ricol'llr, 199H) <lIld thaI an\' procc.\s in our central nen'OIIS system is controlled 
by s('vcral regulations, wilh 1H'llronal [lTd-back. 

III France, a recenl president or the Nalional COlllm ittl'l' of Progralllllles lor 
lite Lire anc\ Earth Sciences, was claiming tital "IIJI' nfll'IIII'lir fl/JjmHlrh ('(III lit tllIl'xlm 

orr/illlll) /JI'dagogiml {ool, oj)i'nllg iI.1 II IllI1gulIgl' ({lid II jOlll/ali.I/II TIl'I)' (,([,I) to iI.II'·· 

(Cahino, in an interview h\ lhe S ESt), and ]Jl·oposed to illtmc\uc(' in the s\!-
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labuse~ the concepts of homeostasis and of scn'Omechanims. Carpenter (19H-I) 
clcwloped in his book on eumphysiology a simple formalism of cybernetics to 

illi lstrdtc the control of any movement by the double innen'<ltioll (gamma and 
alpha) of evel} striated muscle . lie insisted on the importance of this control, incli
ca ting that. for instance. the so lear muscle orthe cat is innervated b; ISO Illotoneu
rones C!- a nd 100 motoneurones y (~latthew:", 1972) . 

How these perspec tives arc int roduced in the bio logy syllabust's? A first Slll\!('\ 
Ins been recently conducted by Clement, Moudhi, and Abwugui (2006) to ana
lyle the French and Tun isian syllabuses and textbooks. They indicated a strong 
inOucnce of behaviourism and hereditarianism in biology syllabuses, but idelltified 
;1 recent introduction of the concept of cerebral p lasticity in France textbooks. 

Textbooks always consti tute an importan t step in the didactic transposition 
(Bruillard, 2005; Bernard , Clement & Carvalh o, 2006) . We analysed the con tent or 
the textbooks as t he expression or the interactiom between the three com ponents 
of the KVP model (Clcmen t, 200-J., 20(l6) : K stands ror the sc ien ti fic knowledge 
related to th e nen'ou!\ system and more precise ly to the human brain; V stands for 
the values as ideo logies, phi losophics, or e thics wh ich are generallv implicit behind 
the precedent points; and P expresse~ the socia l p ractices of the auth ors and pllb
lishers of the textbooks, re fl ecting p ractice~, th e teachers, and the .~ocial context in 
general. 

For instance, the reduction of neuronal pathwa\' to lineal' transllli!\sion, with
out any regulat ion from stimuli to responses , illustrates the inOucllce of beha
viOllrism (Clement el rd., 20(6) as well as of the reductionn ist i clcolo~" 

(Canguilhem, 19H I) . The reduction to rellexe~ is probabl~' also a :" ign of the inllu
' I1(C of hercditarianism (innat ism) . The separation between b rain anel bodY, the 
former con trolling the latter, could a lso be a new way to express the Cartesian dua
lism wi th th e separation soul/bod\'. 

O ur work is analyzing the curre llt syllab llses and tcxtbooks fnHll 15 differen t 
countri es, Ilsing sOllle concepts or the Didactics of Biolog: . The d idactical transpo
sitio n, deli ned by Chevallard (1 985) [or the didact ics of mat hematics, has bct' ll 
al ready adapted to b io logy edllcatio n (CICment, 1998, 20()()) . We took in to consi
deration the in teractions betweell sc ientific knowledge (K), va lues (V) , and social 
practices (P) (the KYP model) a t each le\'e1 of the transpo!>ition alld we compared 
the tex tbooks fro m I!) co untries to inY('stigate whether ~ome of the KVP lIllerac
tions \\'ere present and to what extent existing di ffere nces were related to ~ome 
soc ioc ultu ral features or these coun tr ies . 

Material and Methods 

Thi~ work \\',I S part 01 the European pn~j ec t of research BIOIIEAIJ-Cit il.en 
(Bioloh,)', Ilcalh ,lIld Environmental Education ror better Citil.ensh ip), coordina
ted bv Can'a lho, Clcmcn t a ll d Bogner (2005) . A grea t part ol th is pn~ject dealt with 
the critica l ,1I1a lysis of s\'l\abu~es and tex thooks for six topics, and "Huma n Brai ll " 
was one of them. We ha\'(' analylcd :)S school textbooks that arc llsed in l!j coun
tries. Eleven coulltries arc located in different parL~ or Europe (1 onh and South, 
""cst and East) . Al l these counu-ies differ in terms of their own his lory and I he ir 
economical, social, cullllral ancl l·t'\igious characteristics. The othcl four countries 
arc nOll-E uropean and an' inc\ucled in the "French Speaking Communities," 
despite the fact Arab it IS the of(icial language III Morocco, Tlll1lsia , alld l.ebanoll. 
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In the 15 countries, we lIsed the same grid that was elaborated collectively with
in the BIOHEAD-Citil.ell projecl. We analysed on ly the allswers of the part of the 
grid reproduced in the Table 1. For this analysis re lating to the topic "Human 
Bra in " in the textbooks, we chose this part of the grid because it was, highly signif~ 
icallt of the possible reductionism in the biology tcaching and of the possible pres
el1ce or i m plici t ideologies. 

7flbtl' I 
-Pari of lit" (~I'id ( ~'I'rllo , I//flt)'\!, Ihl' (.'h(IIJ/I' n /)l'IIlillg wilh !!limfln Hmill 

C-2. Grid -Analysis of the Images with (Neuronal) Pathway for Human Brain 

I III age on pages 

Categ I: only Stimulus ~ eNS (Central Nervous Svstcm) 

Cueg. 2: On ly eNS ~ Respollse 

Categ. 3: Stimulus _ Spinal Corel ~ Respol1S<" 

Categ 4: Stjmulus ---+ Braill ---+ Respol1se 

Categ. 5: SC\'cral stimu li , anc! / or several Responses 

Categ. 6: \\;th [('cdback(s) Brain --+ Response --+ Brain 

Categ. 7: Muscle double innervation gamma + alpha 

Categ.8 : other volun tar), Illo\'cmen ts or sensori
motor coordinat ion with feedbacks 

Categ. 9: Ncuro-hormonal reg'ulation 

Categ.lO: Other cxam ples of regulation 

Total 

eNS = Cen tral Neryo\ls System, including spinal c()rd and / or brain. One 
image bv box:Just indicate the pagc !lumber (e ./S., p. 2~~) . In till' co lumn at right. 
indicate the total number oi images of e"ch catc/Sor\,. 

Note: An annex was present, giving more information on the defmition of the 
ten categories. 

Results and Discussion 

General Results 

A team from e"ch cOllntr~' filled the same grid (including till' P,lrt reproduccd 
in thc Table I) for each chapter dealing with I [uman (;enetics. Most of the ,SS tex t
books wcre Biolo!,'y textbooks, but somc WC1'e dcaling with psvchologv at the end 
or secondary school (Portugal), or more generalh' with sciencc at the primary 
school. The chapte rs related to Nervous SYstem and Iltlman Brain WC1'e generally 
dc\'(' loped at the end of the secondary Schoo\, the 1<I,t year and/ or the yeal' before, 
depending on caeh countr\,. The situatioll was vcry diverse for the earlier vcars, 
\\'ith or \\'ithotlt teaching the human brain. In most of the countries, this topic was 
tlltalh' absent at the primary ,('hoo\. Due to this diversity, 11'(' grouped LOgcthcr in 
th e same column of Tablc 2 the resulb ohtain ed fnHll the two last school ycars, ,[ nd 
in another column all the o th er school levels. 
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Tab{p'1. 
OC(Un7'1l(1'.\ o/lmage.1 Showing Nf' IUollilIIJalhwaJ.I. on(v tineal' ( "f-inNlr'} 

or with F('('({brldo ("Fi'l'(fbark ") in Ihl' A II a lysed Textbooks, from l,'arh (.'OUIlI IY 

'lilllbl T 

o f 1I11<icrl fi 17- TOT,\ [, 
I('XI boob yt.:';II'"S I \l)'cars 

linear feedback li nca r fl' ccIbark l inear [cl'cIback 

2 IJ 0 () 0 0 o (WiO 

I I 0 I o (OW) 

8 I I 0 0 I~ () (O't,) 

l Ei 0 l Ei o (Wi! ) 

16 ~'l 72 19 9:) 20 (17'J! ) 

·1 2li 2 10 Ii :16 H ( IR'X) 

'i 0 17 Ei 22 !) (19'Yr) 

2 7 2 7 ~ (2~'!i ) 

:~ 7 3 3 0 0 :1 (2:1'", ) 

:~2 If) :12 10 (2·I'X) 

" 5 I 2 9 :1 (2'i'J, ) 
:, T) 2 .~ 9 :' (2r;'X ) 

0 () 7 :, 7 :, (:IO'lr ) 

2 9 0 2 5 I I 5 ClI''f) 

2 r; 0 ·1 6 9 6 (-IO'J! ) 

55 119 10 IEi8 5Ei 277 (iH 

100% 92"f OH% 71'i! 269r HO'X 20% 

The rcsu ll<; in Table 2, indicate that in Eston ia (two books, one with 8 pagcs 
and the other one with I'j pages on Human Brain), there were no images with a 
neuronal pathway, and in Lith uania Lhere was on ly one image (Stimulus --+ Brain 
--+ Response) in 40 pages relating to Humall Brain . In the other count rics. there 
appeared important variations, but in all «L<;es the linear pathw;-IYS with no feed
back at all consisted the m~orit)' of imag-cs (80%). indicaLing a strong reductio
nism as well as the influence of bch'l\'iourisll1. In two countri es (Italy and Cyprus). 
there was not any image with feedback . In contrast, SOllle countries presented 
images with feedback in a proportion j us t below 20% (France, Lebanon , and 
Tunis ia), other countries about 20-25% (Malta, Portugal, Romania, Finland, and 
Germany). and fo r I r ungary, Morocco, and Senegal, 30 to 40% of the images pre
sented pathways with feedback . Thus, when pathways were presented, the linear 
pathways (without any feedback) for nervous tracks were the dominant ones in all 
the textbooks from all coun tries. 

The Control of Movements: A Massive Dominance of Linear Patterns without any 
Feedback 

In textbooks prescnting imag-cs. the exam ple of the motor reflex was always 
prese nt . because this pathwa), is simple. Nevertheless . the reduction of the nervous 
pathways to reflexes is ca rrying im plicit bc haviour ist messages, sOlllctimes associa
ted 10 hereditarianism when the examples arc focused 011 innate rcfkx('.';. 

Figure 1 was common ly lIsed for the youngest students ill several countries , 
showing a typ ical be haviourist schcma: Still1 ulus and recep tor -;. Brain as a black 
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box --+ Muscular response. This rep rese nts an important message , because most of 
our movements are controlled by th is kind of reflexes (when we are walking, stand
ing on , etc). Neve rtheless, it also suggests that there is no feedback in our move
men ts, presented as only con trolled bv our sensory perception without any refe
rence to gamma and alpha muscu lar innervation. 

Le schema bllan 

L'ORGANtSME REA-CIT it. DES STtMULATIONS DE L'ENVJRONNEMENT 

rkrpteur .r----------i 
$ln)O JciI a~ iii pelU 

celYl!au 

I 

Db qui ll flU 
JW dU~f 

ThclT'0s iPPlle 
ill'" p4da'l 

v 
J~~I~u ' .r---.",;;;:.;;;....---i 
SjiIlSOJlel d! II ~tl1e 

meflsages ntr;eux 

- cerwaa 

neSSllJ!S n!M1X 

Fi.gurl' 1. 7)'/Jiral Bd/avioUl~Jt 1.i1l1'(1/· /Jathway: StilllUIu,1 ~ 8mill ~ i\lu~rI('j (Frl'll(h T('xlvooi! 
8iology 'r; N -1 5 }('([ J') ()Id Sllld(' I I(\ , Borda:, 1999. /J . 1 N7J. 

Figure 2 is a n exam ple ill ustra ting a behaviouris t pathway including a network 
of interactions inside the brain , wh ich is no longe r considered as onl ), a black box 
(ca tegory 10 of our grid). That is the only image with feedback in the French text
books for students younger than 16 years o ld (Table 2) and a special category in 
ou r gcnera l d iagram (Figure 6) . This image was jllst inserted in a larger image , 
which was nearly the same as in Figure I , representing a typical behaviourist linear 
pa thway (ca tegorv "" of the grid) . 

For olde r stude n ts, the interactions inside the brain spccifiedthe interve ntion 
of several cerebral areas. bu t ge ner,d ly with a totally Iincar pathway inside the 
bra in. wi th no feedback (Figure 3) . 

All the p receden t examples concerned controls of' moveme nts that imply the 
brain . Neverthe less, one of the main problems re lated to the topic "'NerYous 
System and Huma n Brai n" was the great importancc of nervous pathways illustra
ting on ly reflexes, where the cenu-al nen'ous systcm was lim ited to the spina l cord, 
as indicatecl in Figures"" and 5). The Iinca r pat hway (without any feedback) was 
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J-ig/lli' 2. Till' Saml' Palhway: Stilllllllll --to 8mill ~, ,\fwd".I, bill with FI'f'dbflc/(1 lwtw(,(, 11 Srul'"ml 
CI'I-ebml II Ir' flS: Thl' Brain" Not 'Iillally (/ Blwl! 80.\. (!-in/( h 1;·\I{;ouk Biolo!!..'! 3r = 1-1- 15 
};'([I" Old. ,ValluU/ I'llbli,hn, 191)1), /J 11)7). 

sometimes more complex with till' COl1lmand of ~e\ '(Tal '\I11ag()ni.~t I11uscles that 
were involved in the same 1110\'(,111('n I (ca tegory "i or our grid, Figure ~). The usual 
exam ple in all the countries, and especi,dh in France and Tllnisia (Clemcnt el aI., 

20(6) was the myota tic reflcx . The CClllral IllTVlII lS sYstem was onl~ the sp inal cord 
(Fig'ure 4), and th(' origin or the rdkx was a sensOl") receptor that was gellcralh' 
not known by the students, that is, the nellrollluscular spindles (Figures -+ ,lIl d "i) . 
In fact, this receplOr ha.s also an important role in the controlu(" an\' muscular con
trac tion. as a comparator between the wished contraction (transmilteclto it by th("' 
gamma inllcn'atioll) and Ihe obtaincd contraction (coming from the alpha inne r
vation, which i~ set in motion by the brain being inf()rnwd b\' the sensorial lIerYl'S 

coming- from the neuromuscular spindle, phl\ ing here its sensorial function) . 

","'hen text books wcre introducing- images of neurol1lusntlar spinclk~ and prc
senting their sensoria l runnion. it \\ould not he so complex to intruduce also thl' 
gamma iI1lH''I"\'<ttion and thl' mechanisms of reglilalion of muscular contractions 
[or the human bod) l11ovements. This was done and waS illllstrated by one image 
onl ), ill Lebanon, in Romania, and in Tun isia , but it was limited to the example of 
myotatic re fl ex (Figure 5), including onl}' the spinal corel and nol the c1illerent 
areas of cerebrul11 and cerehellum, which arc implied in any vo luntary or even 
automatic mO\'el11{'nts , as arc the areas drawn in Figure ~ (for more information on 
these poin ts, see C!cll1cnt 1'1 Ill., 2()()b) . 
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The Neuro-hormonaI Controls: With or without Feedback? 

As re ferred before (Table 2). there arc few images with feedback related to the 
h llma n bra in or nervous system in the 55 ana lysed textbooks. Only 65 (19 %) 
images with feedback on a total of 342 images illustrating nervous pathways. More 
tha n 2/ 3 of' l \tesC' 65 arc ded icated to the neuro-hormonal controls (Figure b) gen
cra lly of the human reproduction, sometillles of hC'an bea ts (t e nsion ) and / or res
piration . 
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(French 7htbook Ih~ 5; = .)ciPl7(es for 16-17-yerl/S Old Studenls, /3orr/a$ P"blisflf'l; 200 J, 

jJ. 191). 

IlL La bollCle l 

1"il;lI lI' 5. AIli:.'XCPjJliullfli Feedbark 711ilh Ihl' (;flIJ1rt1a / AljJha Innenmtioll al M llstllfar Fibres, bill onl), 
fo r the Myrtl([lic Rl:f1ex (Iii lli,lia II Textbook for IS-years Old Students = tal'l rpar ofSI'(onrirn)' 
Schoof, Sril'l1c(,.~ "Stieno',\ Nal lOylll'.1 ", 'ihl!(' Sr. EXI)., 200{ 71l1lis: CNI~ I) 23 J ). 
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gamma 
innervation 

other sensori 
motor 

inside the brain 

neuro -hormonal 

Fi{(UIl' 6. NI'/Jarli{io" II\' IO/li!".1 oj lIie 65 im(IKP.I /m'.II'lIliIlK /n'db(uk ill 1//1 (olf/I)'led 11'.':lboo!L1 (we aflO 

1111' ,iKIiI (o/UlIl1I oj '/'Il/lle 2 [01 IllIil O(lll1l1' lI((' by rolllllry). 

The I1lost frequel1t illllstrations or Ilcum-hormonal regulations with fecdback 
arc foul1d for t he con t rol of the sex lIal \,'om(,11 nelc <lnd also the con trol of mcn 
s('xual arti\·ity. Figure, 7 and R arc illllstrations of this kinc! of recdback, gcnerally 
occllrring' at thc level of the hvpothalamm, It is mon' an in teraction betwecn ho r
nHllH'S and central IHT\'OUS syst(,m colttrolling Itl'urohorl1loncs secretiolt, rather 
thalt feedback imide the brain itscll. 

Nc\'crtheless, e\'en here, we can find jn sonic COlin tries (as in Portugal, or in 
C\Vrus: Figlln' 9) a still linear control coming lrom the brain (the hypothalamus) 
without am' rctro-control mentioncd, 

TheTC is here a strong link not ol1h hetwccn thesc taught knowledge and the 
\'alues or reductionism and beha\ iOlirislll, but also with important social practices: 
11<)\\ to IIncilTsltlnd the use or feI1linine conlraceptin' pills withollt an~ knowledge 
on tlte ncuro-hormonal rq~ubtion they are interfering with? 

flH' reglliation of the cardiac rh\'thm is another example or a possible illustra
tion or a neurohormonal rctro-control to illustrate reedback. . Nc\'ertheless, in sc
\'('ral coulltries (a" in Tuni~ia), thl'\ onh illustratl' this reflex activity with a linear 
p<lth\\<Iv "Reccptor" -+ Central er\'olls S\stcm -+ Responses." ,\nd even when thc 
kcdhack is draw)) in the nervous patll\\ays, the explanation can still be bcha
vi 0 1II i s tic. 

i\lIthcse example" illu~trate the resistance or most or the biology t(,xtbooks to 
include thc pron'"ses or regulation , \\ith C\Tk" or ('VCIl somc clear feedback . As if 
it was too complex Ii:))' thc students (and or lor their teachers, .. ) , Nevertheless. the 
taught kllowledge is ortell ri ch in Ilew cOlln'pts as indicated here in Figures ~~ and 
.\. III nlJltra~t , schemas with fccdback ClIl he \'(']\ simple and deal, as in Figure 10 
reproduced herc rmm ;l H ungari,lIl textbook to illustrate somatic and vegetatjve 
reflexes related to the spinal conI. III comequcnce, it is less a qill'stioll or simplic
it~ vs. complexity than a crucial choice to tcach ur not the processes or regulations 
alld the concept or Iced back, a choin' to teach or IIllt thatl'v(T\' biolog-ical process 
is rcgulated, and ne\'(T ,I single cau"l' - ellect proc('''s, 

,. 
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I)f I II ,. l/y/Jolhli/I{lIlU ,1 whirh CO/llm/.I till' /o'rll/([/e l/onllIJI/I'.I ( /J I and 1':"'11 ). 
(ModifiNf jimll ([ 1,1'/)(/111'11' In·t/JOok: SCil'III'I'S de III \'/1'. 1"/ yMr ( 10- /7 yea n old II II e/nil,1 ), 
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Figllil' 8. ,\ 11 Olhn i':.wlIll/lli' oj (/ X I' II/()-/umI/ OIlOI P([I/l7m) wilh ([ Fi'l'lllil/ck. Thl' lighl gwy hO,\'I' \ 1111' I/u' 

III'/'TJOIlI .'.\'111'111: jrom 11ft 10 righl: .llillllllul -..... .II' lise f)lg([1/ -..... 1'1' lIlral 1lI'1"l'OU ,1 ,1),,111' 111 -+ hY/Hi
Iludlllllll.l. TIll' rilllh {!;wy /lOXI'.\ fl/'(' 1'Il/locrilll' /){Irl.\ ( liY/lOllwlrtllllll -+ piluilm)' -..... l'IIr/ol'lilll' 

K/alld). Thl' jl'l'tiiJa(11 il rolllil1K frolll Ih r "h 01'111 IW I' /nor/urlioll" 10 Ihl' hY/Hlllia/11 III II I. 
(Mlldifinl fmm (/ Filllli,li lr',\II)(Jok: Hill.1 -I: 11111111/11 Hill/llr!::;, 10-18 } I'll 1',\ old ,II urii'll 1.1, 
Ila/l/w lII' li I'i III .. I 'it/Ii ,11/110 \\'10\' /Jltlililhl'/; 2(){)5, /1. 5J. 'f'III' illililll /llIlIgr' i, (olownl) 
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Are There lliustrations of Cerebral Neuronal Networks in Textbooks? 
\ 'el-y few countJ-ies arc illustrating neuronal networks in the brain . In the text

books fo r the. oungesL studenL~. there are sometimes an:'<lS drawn inside the bra in , 
wi th linear connections between them , or in few cases. with a ne twork o f areas 
including feedback (e_g., Figure :l) . T his dominance or anatomy in biology was 
identified by Canguilhem (1981) as an ideology. and is still prevalen t in most orthe 
biolo~y textbooks in the 15 chosen countries . 

For older studenL~, some neurons can be drawn inside the brain or inside the 
spinal cord: with only one of two neurons (Figures 4, 5. and 10). or more as in 
Figure 11 . but still in a linear continuity. without any feedback . These examples 
(Figures 4, 5, 10, 11) also illustrate that there are generally more images of neu
ronal pathways in spinal chord rather than in brain. The brain is possibly cons id .. 
ereel as too complex by teachers and by publishers of textbook.-;, too complex for 
themselves and in consequence for their studenL~, as ClCment (1996, 1997) showed 
in France from teachers' interviews. A possible explanation oj this complexity can 
abo be the persistence or a spiritualist. or at least dualist. interpretation of the 
lhought (Clement 199..J.). 

Figure If. I.inear Pathways Involving Sl'lieml NPllrOneS in the Spirial Chord (reflex) - (Modtjied frolll 
a French textbook 1st S. 16-/7 yean old students, I-latin publish PI; p. 1153. thl' ()1'iginal 
image LI (oloII rr'd). 

In the 55 analysed tex tbooks, we found only one illustration of ce rebral neu
ronal n e tworks with feedback, in a Senegalese textbook (Figure 12) , to illustrate 
tl1<" storage or informat io n in o ur memory. This image is t)'pical or the knowledge 
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ArriVl!e d'une 
InlolTllatlon 

Soullenir conscienl 
Stockage 

~---------<··~--------------~(~------~------~4~----~-------< -

l------~ .. 4'_____-____1'/ 
~r--------~.)~-------~/7 

) 

Figllrp 12 . • In e.\'(""/Jliorwl illl(/gf' o/'l'Il'iJmllll'llI"01wIIlPlwlIl1l ll'ilfljiwlb([("/I.\, .,/iowing how IIII'\' ({[II Uf' 
Ihr· Ill/J/Jorl r1"l1' lIIon' (lI/odifiedji"Ol1l l/ir' Sl'lII'gri/ lexllJ(}o/{ lor 18 ,w'rm old Slurll'lll.I, 18- 19 

.\'(,(11:1 old .1 ludi'll Is, {Jion /\1. & rl·((/Iierj., Nalh(/II publ., 198"3, F 2lii5: Ih,' ()/"igil1ri/ il 

millurerl). 

coming from research in neurobio logy and cogniLive sciences, It is <1I\ exception in 
the ana lysed bio logy textbooks, the memory is not a total mystery, The brain is not 
a black box where the students (and their teachers) often put the soul or the spi
rit (Clement 1994, 2004), but it is full of neurones (lnd neuronal networks that arc 
the biological support of our thought and meIl1ory. 

I n conclus ion, most or the imagcs or ncuronal pat.hways of thc 55 analysC'cl text
books com ing from 15 countries show to be still under the influence of: 

(I) reductionism, without any fcedback or cycles or reglilations. with very few 
excepLions, wh ich are mainly dcaling with neuro-hormonal control (and 
this not in all thel5 coun trics) , 

(2) behaviourism, with a large prevalence of the schema "Slimulus ~ Central 
nervous svstem (brain or spinal chord) -+ Response" : in 14 of the 15 coun
tries (thc 15th is Eston ia : there is no image of neuronal pathways ill the 
Estonian tcxtbooks) , 

(3) innatism (or hereditarianism), only in some countries as Tunisia where the 
place devoted to innate reflexes is very important; 

(4) spiritua lism, which is more implicit when the brain is at the origin of the 
controls, or even when thc brain is like an anatom ical black box with a 
strong rcsistancc to explain that our me mory and thoughLS arc located in 
ncuronal networks. 

\'ery few images arc related to thc constructivism or th c cognitive approaches . 
These resulL~ are so strong in all the 15 choscn countries tha t thc few differences 
observed from one countr" to another are nOl relevant, suggcsting that the con
ceptions (in teractions KVP, bctween scienLific knowledge, values and social prac
tices) on human brain are less linked to local or national socio-cultu ral contexLS 
rather than to international clominant ideologies. which to change and to integrate 
the new scienlific filld ings or research on the human resisllo change brain: epige
nes is and plastici ty of th e nC'uronal ne tworks, which arc in our brain the biological 
support of our thought, learning and memory, and which are organised with a lot 
of feedback. 



References 

BI R\, \IU). S .. (.Ll: ~ II·:N r, P., & G\R\,.\LlIO, G. (~()()7) . Mcthodologie pour une analyse 
didanique des manuels scola ilTs, et sa m ise en <xuvre su r un exem plc . Inj. 
Lebru n (Eel .). Lf flUlIlllfl scofaili' d'iri 1'/ d 'aillfurs, d'hin a d('l!w i ll (Anes du 
Co[[ oqu(' de Montreal, mars 2(06) . 

BRIII.I..\Rll. E. (2005) . l\ !fllZll els scolailPs, rf[!,w'(/, rIDises. Caen : CRDP Basse 
ormandie . BUISSERET, P. ( 1999). Millf (fr1)ffIll X. millf mondfs. Paris, 
athiln: M I IN. CANGUILI IEM. G . (1981) . Ide%gie el ratiolla li le da ll , fhis

toill' dl'.1 S(lfll((' .1 de la vie. Paris: Vrin. 

C.\RPF,\TER, R. I I. S. ( 1984) . VfllmjJhysiology. London : Edward Arnold . 

C\R\ .\lIIO. G., CU;:MFNf', P., & BO(;;-.JFR, F (2005) . Filst Ifport 011 the wlmrch jJlOjf'Cl 

Bioh('([ri-Ciliu'll (Biology, IImllh fin d EllllIID/lmenlal Education Jor !Nlln 

Citiz.ells/Z ijJ). Bru xc[[cs: E. c:. (FP6, Prio rit y 7) . Volu me, DOr. 

Ci I \:-1( :FUX,j.-P. (198:1) . C!WlltIIL(' IIflimllal. Paris: Fayard . 

(,1 L\NCFUX, j.-P. (2002) . CIIOIl1I1{I' dr' vhil/ Pal-is: Odi le Jacob. 

Cl I.\ I\(;FUX,j.-P., & RIC<Fl IR P. (1998) . C(' qui !lOllS Jail jJfllsfr: la /lature ella regIe. Paris: 
Odile Jacob 

Chcvailard, Y. (1985). ta IIW{I'/)()si l ioll dir/acliqlle, du savoir s{(vanl ali sal/oi,. ensf'iglle. 
Grenoble: La pensce sauvage. 

(:tHWNT, P. (1994) . La c1iflicilc cvol ut ion des conceptions sur Ics rapports en tre 
cerveau, idces cl ;1I11e . In A. Giordan, Y. Girau lt anel P. Clement (Eels), 
COIl({'jJlio17S 1'1 (Oil II a i.l.w I/(('S, (pp. 7:~-91). Berne: Peter Lang. 

O ,HIE!\: r, P. (1996) . L' ima~cri(' biomedicale: clefin ilion el'ul1e typo logie e t propo
sition d'acti\'it6s pcdagogiqucs. Alt(>/' (INRP, Paris), 22,87- 126. 

CI f~IENT, P. (1997). Introci uction to the didactics of the biomedical imagery in U1C 

secondaryscltool. In H . Bavcrhubcr, and F. Brin kman (Eds) , Whal-Hllly-How 
? R('.wlnil ill IJir/aklic o/Biology, (pp. ~11 -320) , Kicl: IPN -Materia len. 

ClE~IFNT, P. (199H) . La Biologic ('l sa clidaCliquc . Dix ans de recherches. As((>/' 

(Par is: INRP), 27.57- 93 . 

CI.I' ~IF rr. P. (2004) . Science el icl(-ologie : excmples en didaClique eL ell cpistc
molo~ie de la biologie. Aell's da to{[OqUf' SMS Scimce -Medias - Societe. Lyon : 
ENS-LSI 1 (itll,b:I!scil'lIt1'.I-medias. ms-lsh.,!i). 

CI.~~~IFNT, P. (2006) . Didactic Irallsposition and the KVP moelel : Conceptions as 
inleractions bc tween scien tific knowledge . values and social practices, (pp . 
9-18) . ESERA SUlllmer School , lEe, Braga Univ do Minho (Portugal) . 

Cliw.:,rr, P., NIOlIEI.III, L., & ABROU(:L11, M. (2006) . Hcred itarisl11e, behaviorismc, 
constructivismc: Ie systcmc nerveux dans les manucIs scolaires fran<;"a is et 
lUll isil'lls. Jlltl'l (Pa ris: IN RP), .J 2. 187-222. 

Et)FI .~L\N, G. M. (20()O) . Pour une approche darwinienllC el u fonnionl1CIllCnl 
cerebra l. 1.([ Rp(herd{(', 33-1. 109- 11 1. 

M.\ n F\\'S, P. B. C. ( 1972) . Ma I/llllaliall /Ill/sell' IHejJlors and [/u'i,. (m l ral act iolls. 
1.()I1clon: Edwards Arnold . STENGERS, l. (1997) . Cosmo/)oliliques. Tome 6 -/,(1 

vic ('I {'a/'I {(irl' : T1iSflW'S df' l'eme/'f{ence. Paris: La -Decouverte : Les em pcchcurs 
de pellser C'1l rond . 



132 IJimr' Clhnelll p{ at. 

STEWART,J .. SCl IEPS, R., & CLf:MENT. P. (1997) . Unc inte rpretation biologique de 1'in
terpretation . II -La phylogenese de 1'interpre tation . In J. M. Salanskis, F. 
Rastier. anc! R. Scheps (Eds .) , lIermPllfllliq lle:Textes, sriell(es, (pp . 209- 232) . 
Paris: PUF. 

VAREIJ\, F.J. (19R9) . Alllonomie 1'1 (oIZIlUiss((II({,. Essa i sur le viv(Lnt. Paris: Ed. du Seuil 

PIERRE CU!.MENT is professor. teach ing didactics and epistemology of biology in 
the University Lyo n 1. He is working in LIRDHIST (Labora tory of Interdiscipl inary 
Research in Didactics and History o[ Science ' and Techniques). He is coordinating 
(with G. Carvalho and F.Bogner) the European research proj ect BIOHEAD-Ci tizen 
(Bio logy. Health and Environmental Education [or better Citizenship: 2004-2008) 
involving 19 countries. Telephone: ++ 33 (0)472448272. Fax: ++ 33 (0)472 4312 
26. E-Mail: Pierre .Clement@llniv-lyonl.fr 

Acknowledgements 

Th is work prese ll ts some results 
of an European research project 
("Biol06,)'. Ilealth and Environmental 
Education for better Citizenship": 
"BIOHEAD-Citizen " 
CIT2-CT20045060 15). STREP of t.he 
pI'iorily 7 or FP6. Than ks for the col
lective work done inside this project. 
The co-authors pa rticularly thank the 
other participants who gathered data 
concerning the topic "Human Brain" 
ins ide the tex tbooks of their respec
tive country Claudia Ferre ira 

(Portugal), Brilla Oerke (Germany), Nicola Margne IIi and Silvia Caravita (Ita ly). 
O lym pia Nisiforo ll and icos Valanides (Cyprus). Kersti Kaplinski (Eston ia). 
Mondher Abrougui (Tunisia). Salla Mielonen and Anna-Liisa Rauma (Finland) . 
. Iurga Turci navicienc (Lith uan ia). Desiree Scicluna Bugeja and Paul Pace (Malta ) . 
Aclrienne Kaza n (Roma llia). Sabah Selmaoui. Salheddine Khzami and Taoufic 
Abbouc\i (Morocco) . 


