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Abstract 

This lite­ra­tu­re re­view aims at discussing current edu­ca­tio­nal perspectives in the spe­cific field of science te­aching 
to stu­dents with mild to mo­de­ra­te intellectu­al disa­bility. The pre­sent critical appro­ach fo­cu­ses on the availa­bility 
and appropria­te­ness of te­aching methods and le­arning stra­te­gies that might effective­ly support science edu­ca­tion of 
stu­dents with intellectu­al disa­bility, given the cognitive cha­racte­ristics, the le­arning difficulties and compe­tencies of 
the­se stu­dents, the particu­lar aca­de­mic and le­arning skills asso­cia­ted with the acquisition of science concepts, and 
finally the perspective of pro­mo­ting the access of stu­dents with intellectu­al disa­bility in the ge­ne­ral edu­ca­tio­nal pro­
grams. Discussion of the evidences re­ve­als a complex pictu­re, which suggests further empirical ve­rifica­tion of the 
re­se­arch findings spe­cifically in re­gard to the inquiry le­arning method and its imple­menta­tion on science te­aching to 
stu­dents with intellectu­al disa­bility. Given the imple­menta­tion of the appropria­te instruction methods and le­arning 
stra­te­gies, science edu­ca­tion and even mo­re inclu­sive science edu­ca­tion with an empha­sis on hands-on activities 
and re­al life expe­riences could yield be­ne­fits, at le­ast for stu­dents with mild to mo­de­ra­te intellectu­al disa­bility, re­la­
ted to their eve­ryday functio­ning in the context of functio­nal aca­de­mic skills acquisition. 
Key words: scien­ce edu­ca­tion, teaching methods, in­tel­lectu­al disa­bility. 

Intro­duction 

Pe­op­le with in­tellec­tu­al disability are charac­te­rized by sig­nifi­cant limitations in cog­nitive func­tio­
ning and adap­tive be­havior (Schalock & Luc­kasson, 2004, p. 139). A major issue in the field of in­tellec­
tu­al disabilities is the de­ve­lop­ment of ap­prop­riate in­dividu­alized sup­port that should be diffe­ren­tiated in 
ac­cordan­ce, among others, to the spe­cific diffi­culties and the poten­tial that charac­te­rizes a person with in­
tellec­tu­al disability. Un­doubtedly, the re­liable assessment of the in­dividu­al charac­te­ristics of pe­op­le with 
in­tellec­tu­al disability in cog­nitive and be­havioral le­vel is of gre­at and critical importan­ce, con­side­ring 
both compe­ten­cies and limitations, in order to ap­prop­riate­ly organize and adapt the sup­port provided, as 
well as the con­tent of the edu­cational programs and in­terven­tions (Fidler, Philofsky, & Hep­burn, 2007; 
Hodapp, DesJardin, & Ric­ci, 2003; Hodapp & Fidler, 1999). 

A major part of scien­tific sources in the field of in­tellec­tu­al disabilities, focu­ses on the edu­cation of 
pe­op­le with in­tellec­tu­al disability and more­over on the methods, prac­tices, and the ap­prop­riate modifi­
cations or adap­tations that would promote their ac­cess, participation and progress in ge­ne­ral edu­cation 
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104 (Algozzine & Ysseldyke, 2006; Wehme­yer, 2002; Wehme­yer, Lan­ce, & Bashinski, 2002). Among other 
acade­mic subjects, scien­ce is an important con­tent area of the ge­ne­ral edu­cation curricu­lum. It is sug­
gested that the substan­tive knowledge about the world is ve­ry in­te­resting and important and is one of 
the re­asons for te­aching scien­ce in a school (Vavou­gios, Xanthakou, Chionidou, & Kaila, 2003). On the 
other hand, te­aching scien­ce to stu­dents with in­tellec­tu­al disability in inc­lu­sive en­viron­ments emerges 
many challen­ges, con­side­ring their le­arning charac­te­ristics. 

The aim of this paper is to se­lec­tive­ly re­view re­se­arch stu­dies focu­sed on scien­ce te­aching to chil­
dren and adolescents with mild to mode­rate in­tellec­tu­al disability. Spe­cifi­cally, eviden­ce on the effec­ti­
ve­ness and ap­prop­riate­ness of se­ve­ral scien­ce te­aching prac­tices and methods based on construc­tivist 
prin­cip­les and hands-on ac­tivities are pre­sen­ted and critically discussed in the con­text of scien­ce edu­ca­
tion of stu­dents with in­tellec­tu­al disability. Ac­cording to the re­se­arch eviden­ce pre­sen­ted, se­ve­ral fac­tors 
re­lated to the effec­tive imple­men­tation of scien­ce te­aching strate­gies are also discussed. Certain basic 
cog­nitive charac­te­ristics of pe­op­le with in­tellec­tu­al disability are ge­ne­rally discussed with an emp­hasis 
on their possible impact on organizing edu­cational in­terven­tions and, spe­cifi­cally in the case of scien­ce 
edu­cation, on se­lec­ting the ap­prop­riate te­achings methods and on ap­plying ap­prop­riate adap­tations.

Cognitive Cha­racte­ris­tics of Pe­ople with Intellectual Disa­bility and Educa­tio­nal 
Perspective

Cog­nitive func­tioning of pe­op­le with in­tellec­tu­al disability has be­en stu­died in the light of diffe­rent 
the­ore­tical and methodological ap­proaches. The natu­re of se­ve­ral cog­nitive diffi­culties is still un­der in­
vestigation, as well as the impact of the­se diffi­culties on le­arning in pe­op­le with in­tellec­tu­al disability. 
Current re­se­arch in the field of in­tellec­tu­al disabilities is in­te­rested in un­derstan­ding the en­doge­nous or 
exoge­nous fac­tors that affect cog­nitive de­ve­lop­ment and func­tioning of pe­op­le with in­tellec­tu­al disabili­
ty and the role of cog­nitive and non cog­nitive fac­tors that affect their performan­ce in spe­cific cog­nitive 
tasks (Hodapp & Zig­ler, 1999; Silverman, 2007).

The performan­ce of children with in­tellec­tu­al disability, mostly in in­formation processing tasks, 
re­ve­als se­ve­ral limitations in cog­nitive strate­gies use, although in­dividu­al variations we­re noticed re­gar­
ding their strate­gic be­haviors (Dermitzaki, Stavroussi, Ban­di, & Nisiotou, 2008). Re­se­arch eviden­ce, re­
garding performan­ce on me­mory tasks, sug­gested that pe­op­le with in­tellec­tu­al disability face diffi­culties 
in me­mory strate­gies use, such as re­he­arsal strate­gy use, and ge­ne­rally in processes re­lated to me­mory 
(Belmont & Butterfield, 1969; Ellis, 1970; Jarrold, Badde­ley, & Phillips, 2002; Hen­ry & MacLean, 
2002). Re­se­arch in the field of in­tellec­tu­al disability has also focu­sed on atten­tion diffi­culties. Spe­cifi­
cally, ac­cording to re­se­arch fin­dings, children with in­tellec­tu­al disability usu­ally exhibit diffi­culties in 
the effec­tive processing of the task-re­le­vant stimu­lus, mostly in cases with inc­re­ased de­mands (Cha & 
Merrill, 1994; Tomporowski & Tin­sley, 1997).

A major part of re­se­arch stu­dies in the field of in­tellec­tu­al disability, has attemp­ted to ap­proach 
and explain the poten­tial of children with in­tellec­tu­al disability and the possibilities for en­han­cing this 
poten­tial. Re­se­arch fin­dings showed that the use of me­mory strate­gies in children with in­tellec­tu­al disa­
bility se­ems to be en­han­ced, although strate­gy use re­mains less effec­tive, when the ap­prop­riate sup­port 
in the con­text of a task or setting is provided (Bray, Saarnio, Borges, & Hawk, 1994; Turner & Bray, 
1985). More­over, tasks based on external rep­re­sen­tation of the in­formation are more like­ly to provide to 
children with in­tellec­tu­al disability op­portu­nities to use strate­gies, rather than tasks that de­mand verbal-
lin­guistic rep­re­sen­tation (Bray et al., 1994; Fletcher & Bray, 1995). Multip­le examples pre­sen­tation as 
well as un­derstan­ding of task setting and task goals might have a positive effect on the performan­ce of 
children with in­tellec­tu­al disability, although the ge­ne­ralization of the strate­gies that the children used is 
not certain (Ferretti, 1989). Other stu­dies focus on the in­flu­en­ce that the con­text might have on the perfor­
man­ce of children with in­tellec­tu­al disability, at le­ast in me­mory tasks (Carlin, Soraci, Den­nis, Che­chile, 
& Loiselle, 2001). Un­derstan­ding of their me­mory skills could help children with in­tellec­tu­al disability 
improve their performan­ce, although this is not an easy proce­du­re, sin­ce they face diffi­culties in using 
me­tacog­nitive strate­gies (Borkowski, Reid, & Kurtz, 1984; Bu­rack & Zig­ler, 1990). The­re is eviden­ce 
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that se­ve­ral stu­dents with mild to mode­rate in­tellec­tu­al disability have the poten­tial to exhibit, to some 
extent, un­der certain circumstan­ces and sup­ported by the ap­prop­riate te­aching prac­tices, cog­nitive and 
me­tacog­nitive be­haviors re­lated to word problem solving tasks (Erez & Pe­led, 2001). 

The­se re­se­arch fin­dings turn the atten­tion, on the one hand, to the compe­ten­cies of children with 
in­tellec­tu­al disability and not to their limitations or “de­fi­cien­cies”, and on the other hand to the possible 
ways for the en­han­ce­ment and ac­tivation of their poten­tial. The type of the expe­rimen­tal task, the natu­re 
of the cog­nitive strate­gy re­quired in each case, the pre­sen­ce of external motivation or examples, as well 
as the me­diation or not of lan­gu­age, constitu­te se­ve­ral fac­tors that se­em to have an in­flu­en­ce on the cog­
nitive performan­ce of children with in­tellec­tu­al disability (Bray, Fletcher, & Turner, 1997; Fletcher & 
Bray, 1995; Fowler, 1998).

Among others, cog­nitive diffi­culties and compe­ten­cies of eve­ry in­dividu­al child should be taken 
in­to ac­count in the plan­ning of edu­cational and te­aching prac­tices con­cerning children with in­tellec­tu­al 
disability. It is argu­ed that edu­cational disc­rimination and exclu­sion from ge­ne­ral edu­cation classrooms 
re­garding stu­dents with disabilities could be pre­ven­ted by providing inc­lu­sion prac­tices, ap­prop­riate cur­
ricu­lum adap­tations and modifi­cations and diffe­ren­tiated te­aching and le­arning prac­tices (Cook, Klein, 
Tessier, & Daley, 2004; Lawren­ce-Brown, 2004; Westwood, 2001). More­over, knowledge about cog­niti­
ve diffi­culties that stu­dents with in­tellec­tu­al disability usu­ally face should be care­fully used by te­achers 
en­gaged in promoting inc­lu­sion of the­se children in ge­ne­ral edu­cation. On the one hand, con­side­ring 
he­te­roge­neity, not all children with in­tellec­tu­al disability are charac­te­rized by the same limitations in 
cog­nitive func­tioning. On the other hand, giving inc­re­ased emp­hasis on “de­fi­cien­cies” and we­aknesses, 
rather than abilities and strengths of children’s with in­tellec­tu­al disability cog­nitive func­tioning, could 
le­ad to miscon­cep­tions or ineffec­tive tre­atment (Bray et al., 1997; Hodapp et al., 2003; Hodapp & Dy­
kens, 2001). 

Over the last de­cades, con­side­ring edu­cational ap­proaches to children with in­tellec­tu­al disability, 
re­se­archers have emp­hasized the importan­ce of bridging eviden­ce on be­haviou­ral phe­notype of se­ve­ral 
well known ge­ne­tic syn­dromes associated with in­tellec­tu­al disability to spe­cific adap­tations in te­aching 
prac­tices (Fidler, Hodapp, & Dykens, 2002; Hodapp & Fidler, 1999). Se­ve­ral in­terven­tion models, that 
aim at providing ac­cess and en­han­cing participation of children with in­tellec­tu­al disability in ge­ne­ral 
edu­cation programs, focus on promoting, through multile­vel in­terven­tions, se­ve­ral critical skills which 
en­han­ce self-de­termination de­ve­lop­ment such as problem solving, de­cision making and critical thin­king 
(Ag­ran, Blan­chard, Wehme­yer, & Hug­hes, 2002). Ac­cording to Erez and Pe­led (2001), the plan­ning of 
the edu­cational program should facilitate the con­nec­tion betwe­en cog­nitive domains, as well as transfer 
and ge­ne­ralization of knowledge, sin­ce children with in­tellec­tu­al disability have diffi­culties in transfer­
ring and ge­ne­ralizing knowledge and spe­cifi­cally in manifesting me­tacog­nitive be­haviours. This issue en­
tails the ne­cessity of associating the acade­mic knowledge provided in school settings with its ap­plication 
to eve­ryday life of children with in­tellec­tu­al disability. Providing and promoting le­arning and the skills 
to be ac­quired in a more func­tional way, which is me­aning­ful for the in­dividu­al stu­dent, could en­han­ce 
un­derstan­ding and ge­ne­ralization of knowledge and in the long term could more effec­tive­ly con­tribu­te 
to the improve­ment of the stu­dent’s qu­ality of life. In ge­ne­ral, se­ve­ral te­aching methods, such as commu­
nity-based in­struc­tion, are taking in­to ac­count the­se implications (Lan­gone, Lan­gone, & McLaughlin, 
2000).

Te­aching Science to Students with Intellectual Disa­bility

The above men­tioned eviden­ce and implications pre­sent se­ve­ral challen­ges, re­garding the se­lec­tion 
of the ap­prop­riate methods, prac­tices, and mate­rials which would effec­tive­ly sup­port the te­aching of 
scien­ce con­cepts to stu­dents with in­tellec­tu­al disability, and con­se­qu­ently their me­aning­ful ac­quisition, 
spe­cifi­cally in inc­lu­sive edu­cational settings. Con­side­ring the cog­nitive diffi­culties that charac­te­rize chil­
dren with in­tellec­tu­al disability, the­re is a growing ac­cep­tan­ce of the inap­prop­riate­ness of using traditio­
nal te­aching prac­tices, which focus on the ac­quisition of exclu­sive­ly acade­mic skills through the use of 
text-books and through the oral pre­sen­tation of the text-book con­tent by the te­acher. 
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with in­tellec­tu­al disability ac­quire and ap­ply knowledge re­lated to scien­ce in a func­tional way, is a ma­
jor issue for the te­acher. Nonethe­less, setting the in­struc­tional goals is an important aspect of organizing 
scien­ce te­aching. As Banc­kroft (2002) sug­gested, the de­ve­lop­ment of a spe­cific methodology in order to 
plan and organize the ap­prop­riate edu­cational mate­rial or to adapt the mate­rial ac­cording to the diffi­cul­
ties and compe­ten­cies of children with in­tellec­tu­al disability, is a ve­ry important issue that could con­tri­
bu­te to promoting ac­cess of those children to knowledge re­lated to scien­ce. More­over, the in­vestigation 
and the un­derstan­ding of the le­arning diffi­culties that the in­dividu­als with in­tellec­tu­al disability face in 
the process of ac­quiring new con­cepts re­lated to scien­ce through te­acher-direc­ted methods that focus on 
text-book stu­dying and oral pre­sen­tation, is re­lated to a chan­ge in te­aching prac­tices. Nowadays, the­re 
is a growing in­te­rest in using te­aching prac­tices that focus on le­arning through the ac­tion of the stu­dents 
themselves, such as stu­dent-direc­ted le­arning, construc­tion of knowledge, expe­rimen­tation, con­nec­tion 
to re­al life, provision of multi-sen­sory expe­rien­ces and use of technology, taking always in­to ac­count 
the ne­ed for adap­tation of the above men­tioned methods and prac­tices to the stu­dent’s in­dividu­al ne­eds 
(Salend, 1998). 

Scruggs and Mastropie­ri (1995b) sug­gested that in the field of scien­ce edu­cation, as well as in other 
acade­mic fields, the­re is an on­going strug­gle betwe­en the advocates of te­acher-direc­ted le­arning (e.g. 
direct te­aching through be­haviou­ral techniqu­es) and le­arning based on construc­tivist prin­cip­les through 
the ac­tive participation of the stu­dent (e.g. in­quiry le­arning). Un­doubtedly, con­side­ring scien­ce con­cepts, 
the prin­cip­les of construc­tivism constitu­te an important proposition in forming re­lated te­aching prac­ti­
ces. The­se prin­cip­les usu­ally emp­hasize the ac­tive role and self-re­gu­lation of stu­dents in the process of 
le­arning (Harris & Graham, 1994). On the other hand, the qu­estion about the ap­prop­riate­ness of imple­
men­ting such methods based on construc­tivist prin­cip­les and in­quiry le­arning on te­aching scien­ce con­
cepts to stu­dents with mild to mode­rate in­tellec­tu­al disability, still re­mains. 

Brooke and Solomon (2001) stu­died the use­fulness of hands-on ac­tivities in a discove­ry setting, 
re­garding scien­ce con­cepts le­arning by stu­dents with in­tellec­tu­al disability. Ac­cording to the re­sults of 
their stu­dy stu­dents with in­tellec­tu­al disability (e.g. Down syn­drome), who we­re en­gaged in playing with 
the exhibits in an in­te­rac­tive le­arning cen­ter having enough time and with on­ly a few in­struc­tions, sho­
wed a certain le­vel of con­cen­tration, and even se­arched for the cau­ses of the phe­nome­na they observed. 
More­over, the te­achers observed that, although in the school con­text the same children performed certain 
ac­tivities associated with direct te­aching prac­tices, in the con­text of the in­te­rac­tive le­arning cen­ter, whe­re 
their in­te­rac­tion with the exhibits was promoted, they se­e­med to de­ve­lop cu­riosity and cre­ativity. 

On the other hand, the re­sults of another stu­dy showed that in­quiry le­arning based on in­duc­tive 
thin­king strate­gy was ineffec­tive for children with in­tellec­tu­al disability in comparison to children with 
typical de­ve­lop­ment of the same chronological age (Mastropie­ri, Scruggs, & Butcher, 1997). Spe­cifi­cal­
ly, the re­se­archers found that the stu­dents with mild in­tellec­tu­al disability (ap­proximate­ly 14 years old) 
that participated in an in­quiry le­arning ac­tivity con­cerning pen­du­lum length and motion, did not manage 
to draw the ge­ne­ral ru­le, although they we­re provided with ap­prop­riate­ly struc­tu­red guiding steps and 
coaching. The re­se­archers (Mastropie­ri et al., 1997) argu­ed that a combination of in­duc­tive and de­duc­ti­
ve thin­king strate­gies and de­ve­lop­men­tally ap­prop­riate ac­tivities and strate­gies might en­han­ce le­arning 
in the­se children. In ge­ne­ral, it is usu­ally sug­gested that in­struc­tional strate­gies that might not facilitate 
le­arning for children with in­tellec­tu­al disability on in­quiry le­arning tasks or ac­tivities, spe­cifi­cally in 
inc­lu­sive settings, ne­ed modifi­cation or adap­tation. Mastropie­ri, Scruggs, Boon, and Carter (2001), un­
derlined the sig­nifi­cant effect of IQ on children’s with in­tellec­tu­al disability performan­ce on tasks re­lated 
to scien­ce con­cepts le­arning in the con­text of in­quiry le­arning. Spe­cifi­cally, the re­sults of their stu­dy sho­
wed that children with mild in­tellec­tu­al disability had diffi­culties on tasks and ac­tivities that had be­en 
plan­ned on the basis of construc­tivist prin­cip­les and of the in­quiry le­arning logic and aimed at ac­quiring 
basic physical scien­ce con­cepts, such as buoyan­cy. Ac­cording to the above eviden­ce, it be­comes ap­pa­
rent that re­se­arch on the effec­tive­ness of se­ve­ral methods and strate­gies based on construc­tivist ide­as and 
in­quiry-based le­arning proce­du­res that aim at ac­quiring scien­ce con­cepts by stu­dents with in­tellec­tu­al 
disability, yields a complex pic­tu­re. 
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An in­te­resting ap­proach in re­gard to the re­se­arch eviden­ce, which could in­form edu­cational prac­tice 
in the field of scien­ce edu­cation, is the examination of the possibility of de­ve­loping in­terven­tions and 
spe­cific methods that might prove to be effec­tive in en­han­cing thin­king processes of children with in­tel­
lec­tu­al disability, in order to de­ve­lop their initial ide­as about the world and about spe­cific phe­nome­na and 
con­cep­tu­alize its possible chan­ge or impact. Un­doubtedly, such an outcome is stron­gly in­flu­en­ced by the 
cog­nitive and me­tacog­nitive skills of the children with in­tellec­tu­al disability. Given the diffi­culties that 
children with in­tellec­tu­al disability face in in­formation processing and more­over the particu­lar cog­nitive 
profi­les re­lated to the cau­se of in­tellec­tu­al disability, the de­ve­lop­ment of spe­cified strate­gies in the con­
text of scien­ce edu­cation is more than ne­cessary.

Scruggs, Mastropie­ri, and Wolfe (1995), sug­gested that the cog­nitive and personality charac­te­ris­
tics of the children with in­tellec­tu­al disability, as well as the edu­cational value of the technique which is 
used re­garding the stu­dy of the scien­ce con­cepts processing might be con­side­red as possible fac­tors that 
in­flu­en­ce children’s with in­tellec­tu­al disability performan­ce on re­le­vant tasks. Spe­cifi­cally, Scruggs et al. 
(1995) examined the pre­con­cep­tions in re­gard to physical scien­ce con­cepts, such as the properties of air 
and elec­tricity and the like­lihood for scien­tific re­asoning and chan­ge or diffe­ren­tiation of the­se ide­as in 
children with mild in­tellec­tu­al disability (8 to 10 years old). The use of struc­tu­red in­terview in combina­
tion with re­le­vant expe­rien­ces and mate­rials as exemplars re­ve­aled that children with in­tellec­tu­al disabi­
lity had certain initial ide­as, although their re­le­vant knowledge was in­suffi­cient or ambiguous. More­over, 
the method re­se­archers used, which was an empirical ap­proach with a simultane­ous use of struc­tu­red 
qu­estions, had a positive effect on the children’s answers, but the­re was not suffi­cient in­dication of full 
un­derstan­ding, which raises a point about the ge­ne­ralization of the knowledge ac­quired by the children. 

Sin­ce cog­nitive limitations in problem solving and ge­ne­ralization of pre­vious knowledge are usu­
ally re­lated with diffi­culties in the le­arning process of children with in­tellec­tu­al disability, re­se­archers 
have examined the possibility that cog­nitive strate­gy in­struc­tion might improve the children’s performan­
ce and en­han­ce their le­arning outcomes. In the field of mathe­matical problem solving, Chung and Tam 
(2005) found that cog­nitive strate­gy in­struc­tion, as well as worked example in­struc­tion, had a positive 
effect on children’s with mild in­tellec­tu­al disability performan­ce in comparison to con­ven­tional in­struc­
tion. Scruggs et al. (1995, p. 242) argu­ed that prac­ticing of certain skills re­lated to prac­tices or methods 
in the field of scien­ce edu­cation, such as observation, comparison, in­fe­ren­ce etc., might con­tribu­te to 
en­han­cing the thin­king skills of children with in­tellec­tu­al disability. 

Current edu­cational ap­proaches sug­gest that in­quiry-based scien­ce in­struc­tion promotes the de­e­per 
un­derstan­ding of scien­ce ide­as and con­cepts, as well as scien­tific re­asoning. This assump­tion yields cer­
tain important challen­ges re­garding scien­ce in­struc­tion in inc­lu­sive settings. Two spe­cific issu­es re­lated 
to the­se challen­ges is choosing and adap­ting the prac­tices that could en­han­ce le­arning for stu­dents with 
in­tellec­tu­al disability, with respect to the de­mands of in­quiry-based le­arning, as well as providing the 
ap­prop­riate sup­port to them in order to respond effi­ciently to the­se de­mands.

Imple­men­tation of pe­er assistan­ce in the con­text of in­quiry le­arning has be­en sug­gested as a suc­
cessful method for facilitating stu­dents with mild in­tellec­tu­al disability to process scien­ce ac­tivities, 
although facilitation of scien­tific re­asoning was far more diffi­cult (Scruggs & Mastropie­ri, 1995a). Mo­
re­over, it is argu­ed that coope­rative le­arning could be suc­cessfully imple­men­ted in scien­ce in­struc­tion 
to stu­dents with in­tellec­tu­al disability. In a pilot stu­dy (Farlow, 1994), con­cerning children with mode­
rate to se­ve­re in­tellec­tu­al disability, coope­rative le­arning has be­en shown to be an effi­cient method for 
promoting children’s commu­nication skills and for inc­re­asing the op­portu­nities for con­tent knowledge 
in a biology class (p. 18). Nonethe­less, the use of edu­cational technology and multime­dia could also 
con­tribu­te to scien­ce in­struc­tion. Re­se­arch eviden­ce, at le­ast in self-con­tained classrooms, sug­gests that 
stu­dents with in­tellec­tu­al disability could suc­cessfully participate in scien­ce in­struc­tion, in the con­text 
of in­quiry-orien­ted ac­tivities, given the ap­prop­riate adap­tations or modifi­cations that effec­tive­ly address 
their cog­nitive or personality charac­te­ristics, such as re­asoning, atten­tion diffi­culties, me­mory for verbal 
in­formation, ou­terdirec­tedness, which usu­ally in­te­ract with in­quiry le­arning de­mands (Scruggs & Mast­
ropie­ri, 1995a). 

Fu­tu­re re­se­arch stu­dies in inc­lu­sive school settings, should empirically ve­rify the effec­tive­ness of 
the in­struc­tional and le­arning strate­gies and methods that se­em to promote suc­cessful en­gage­ment of stu­
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and ge­ne­ralization of scien­ce knowledge (Mastropie­ri et al., 2001). Mastropie­ri, Scruggs, Mantziko­
pou­los, Sturge­on, Goodwin, and Chung (1998), in­vestigated inc­lu­sive scien­ce te­aching with respect to 
the in­struc­tional methods that could affect the stu­dents’ with disabilities (in­tellec­tu­al disability among 
others) achie­ve­ment, as well as the performan­ce diffe­ren­ces betwe­en stu­dents with disabilities and their 
pe­ers without disabilities. The re­se­arch fin­dings sug­gested that ac­tivities-based in­struc­tional ap­proach 
imple­men­ted in an inc­lu­sion classroom had a positive in­flu­en­ce on the stu­dents’ with disabilities partici­
pation and performan­ce, compared to the textbook-based ap­proach. The stu­dents’ with disabilities per­
forman­ce was equivalent to that of their inc­lu­sion classroom pe­ers and they outperformed most of their 
pe­ers without disabilities in the re­gu­lar classrooms, whe­re in­struc­tion of the same scien­ce unit was based 
on text-book. Inc­lu­sive scien­ce te­aching is a multidimen­sional field, which, given the fle­xibility of the 
ge­ne­ral edu­cational program goals, is in­flu­en­ced at le­ast by in­dividu­al variables, such as the stu­dents’ 
charac­te­ristics and the te­acher’s pre­paration and re­adiness to imple­ment diffe­ren­tiated in­struc­tion and 
motivate stu­dents, as well as by en­viron­men­tal variables such as the edu­cational mate­rial available and 
the organization of the te­aching con­text.

Scien­ce in­struc­tion to stu­dents with in­tellec­tu­al disability, with respect to ac­tivities-based le­arning, 
could provide them with valu­able knowledge about the world and improve their suc­cessful func­tioning 
in­to the re­al world that surrounds them. On the other hand, it could constitu­te an important pathway for 
the en­han­ce­ment of their problem solving skills (Scruggs et al., 1995). The­se gains are stron­gly associa­
ted with the edu­cational and le­arning con­text, within which ac­tivities-based scien­ce te­aching is provi­
ded. The­re is also a strong re­lation of those be­ne­fits with the methods and strate­gies with which scien­ce 
le­arning is ap­proached and provided. Further re­se­arch, based on lon­gitu­dinal stu­dies and empirical data, 
could provide additional eviden­ce on the ap­prop­riate­ness and effec­tive­ness of te­aching methods based 
on spe­cific ac­tivities, such as those re­lated to in­quiry-based in­struc­tion. In any case, the he­te­roge­neity 
that charac­te­rizes the field of in­tellec­tu­al disability should be con­side­red.

Dis­cus­sion

Current perspec­tives in edu­cational program and in­terven­tion plan­ning emp­hasize func­tional aca­
de­mic skills te­aching rather than con­ven­tional acade­mic skills te­aching, con­side­ring the limitations that 
charac­te­rize pe­op­le with in­tellec­tu­al disability in in­formation processing and in adap­tive be­havior. Mo­
re­over, le­arning for pe­op­le with in­tellec­tu­al disability se­ems to be in­hibited in the con­text of traditional 
text-book and lec­tu­re-based in­struc­tion rather than facilitated (Mastropie­ri et al., 1998). Spe­cifi­cally, 
stric­tly acade­mically orien­ted curricu­la in combination to the imple­men­tation of text-book and lec­tu­re-
based te­acher-direc­ted te­aching methods do not se­em to facilitate the de­ve­lop­ment of the children’s with 
in­tellec­tu­al disability cog­nitive and social func­tioning. The de­ve­lop­ment of func­tional skills in an edu­ca­
tional con­text could even­tu­ally con­tribu­te to their commu­nity inc­lu­sion and in certain cases in­de­pen­dent 
living (Brolin & Loyd, 2004; Cronin & Patton, 1993).

Ge­ne­rally, it would be sug­gested that scien­ce edu­cation, re­garding stu­dents with in­tellec­tu­al disa­
bility, could in­volve a combination of te­acher-direc­ted and stu­dent-direc­ted le­arning prac­tices, con­side­
ring, in any case, in­formation about the le­arning and be­havioral charac­te­ristics of the in­dividu­al stu­dent. 
In­formation based on the ap­prop­riate assessment of the stu­dent’s diffi­culties and compe­ten­cies could 
be utilized in spe­cifying the ne­cessary adap­tations or modifi­cations du­ring the le­arning process. Such a 
sug­gestion is un­doubtedly ve­ry ge­ne­ral, sin­ce re­se­arch fin­dings on the effec­tive­ness of spe­cific strate­gies 
and methods used in scien­ce in­struc­tion to stu­dents with in­tellec­tu­al disability re­ve­al a complex pic­tu­re. 
On the one hand, the­re is eviden­ce that hands-on ac­tivities and in­quiry-orien­ted scien­ce in­struc­tion be­ne­
fit stu­dents with in­tellec­tu­al disability, in comparison to textbook-orien­ted and lec­tu­re-based in­struc­tion 
(Mastropie­ri et al., 1998). On the other hand, although the­re is some eviden­ce that stu­dents with mild 
in­tellec­tu­al disability could be­ne­fit from in­quiry-orien­ted ap­proaches, that re­ly on guided and struc­tu­red 
coaching and spe­cific adap­tations with respect to stu­dents’ cog­nitive diffi­culties (Scruggs & Mastropie­ri, 
1994), the­re is also eviden­ce that in­quiry le­arning based on construc­tivist prin­cip­les and in­duc­tive re­aso­
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ning ap­proaches do not effec­tive­ly promote le­arning and ge­ne­ralization in children with in­tellec­tu­al disa­
bility, at le­ast in the con­text of spe­cific scien­ce tasks and le­arning proce­du­res (Mastropie­ri et al., 2001). 

	 The­se fin­dings qu­est for empirical ve­rifi­cation and further in­vestigation is also ne­eded in order 
to bring to light the learning procedu­res and the appropriate adaptations that could redu­ce the learning 
and ge­ne­ralization diffi­culties that stu­dents with in­tellec­tu­al disability face in in­quiry-orien­ted scien­ce 
tasks. Another important issue has to do with the effec­tive­ness of the­se methods and in­struc­tional prac­ti­
ces in the con­text of inc­lu­sion settings.

Scien­ce edu­cation re­garding stu­dents with in­tellec­tu­al disability pre­sents certain challen­ges. Sin­ce 
in­tellec­tu­al disability is charac­te­rized by he­te­roge­neity, it would be ve­ry in­te­resting to have further evi­
den­ce in re­gard to pe­op­le with diffe­rent cau­ses of in­tellec­tu­al disability. For example, fu­tu­re re­se­arch 
could provide additional in­formation on scien­ce in­struc­tion plan­ning by taking in­to ac­count the particu­
lar cog­nitive-lin­guistic and personality profi­les of persons with diffe­rent ge­ne­tic syn­dromes associated 
with in­tellec­tu­al disability, as well as the knowledge about the adap­tations and in­terven­tion prac­tices 
which are usu­ally proposed as ap­prop­riate in re­lation to those persons’ diffi­culties and compe­ten­cies 
(Hodapp & Fidler, 1999).

The suc­cessful imple­men­tation in diffe­rent edu­cational settings of spe­cific methods and prac­tices 
in scien­ce edu­cation for stu­dents with in­tellec­tu­al disability, as well as the de­ve­lop­ment of ap­prop­riate 
adap­tations, in ac­cordan­ce to the stu­dents’ diffi­culties and compe­ten­cies, has a direct re­lation to the spe­
cial edu­cation te­acher’s training and pre­paration (Scruggs & Mastropie­ri, 1995). More­over, the know­
ledge and in­formation provided to the spe­cial edu­cation te­acher, con­cerning the­ore­tical ap­proaches to 
in­tellec­tu­al disability and re­se­arch eviden­ce on cog­nitive and be­havioral charac­te­ristics of pe­op­le with 
in­tellec­tu­al disability, as well as the existen­ce of well in­formed assessments of the persons’ with in­tel­
lec­tu­al disability diffi­culties and compe­ten­cies, could have a critical in­flu­en­ce on the de­ve­lop­ment of 
ap­prop­riate adap­tations and te­aching prac­tices. 

Cog­nitive and me­tacog­nitive diffi­culties re­lated to thin­king processes, with which pe­op­le with in­tel­
lec­tu­al disability usu­ally de­al, as well as their personality charac­te­ristics re­lated to motivation fac­tors, po­
se certain critical qu­estions re­garding the ade­qu­ate choices about the con­tent, goals, mate­rials, methods 
and prac­tices and the le­arning proce­du­res in scien­ce te­aching to stu­dents with in­tellec­tu­al disability. Cho­
osing the ap­prop­riate in­struc­tional methods and prac­tices should be direc­tly associated with the ne­eds, 
the limitations and the poten­tial of eve­ry in­dividu­al stu­dent with in­tellec­tu­al disability. Ac­tu­ally, in the 
process of in­terven­tion plan­ning not on­ly the cog­nitive limitations of the children with in­tellec­tu­al disa­
bility should be emp­hasized, but their poten­tial as well. Edu­cational in­terven­tions could be in­formed by 
their compe­ten­cies rather than be re­stric­ted to their diffi­culties (Hodapp et al., 2003; Hodapp & Dykens, 
2001). De­aling with the we­aknesses of a child with in­tellec­tu­al disability and even more with his or her 
cog­nitive diffi­culties, inste­ad of facing the child with in­tellec­tu­al disability as a person not de­termined 
on­ly by his cog­nitive diffi­culties, might limit the be­ne­fits that inc­lu­sive edu­cation could offer. 

Scruggs et al. (1995, p. 242) argu­ed that at le­ast certain aspects of scien­ce edu­cation could have a cri­
tical value in eve­ryday lives of children with in­tellec­tu­al disability. The con­nec­tion of acade­mic con­tent 
to re­al life expe­rien­ces, as well as commu­nity-based in­struc­tion, have had in most cases a positive impact 
on le­arning and new skills ac­quisition by children with in­tellec­tu­al disability (Cihak, Alberto, Kessler, & 
Taber, 2004). Con­se­qu­ently, it is sug­gested that scien­ce con­cepts and knowledge could be taught in the 
con­text of a func­tional curricu­lum. Spe­cifi­cally, un­der the perspec­tive of diffe­ren­tiated in­struc­tion and 
func­tional skills ac­quisition, knowledge about the re­al world and manage­ment of the re­lated positive and 
ne­gative challen­ges, as well as the ac­quisition of re­le­vant critical func­tional skills, could be promoted in 
the con­text of scien­ce edu­cation. 

Further re­se­arch is ne­eded to provide eviden­ce con­cerning the effec­tive prac­tices in scien­ce te­
aching to stu­dents with in­tellec­tu­al disability. Stu­dying the imple­men­tation of re­le­vant prac­tices in re­al 
inc­lu­sive settings could con­tribu­te to bridging re­se­arch to prac­tice, which is a ve­ry critical issue in the 
field of edu­cation for pe­op­le with in­tellec­tu­al disability.
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