5. Learning to UNDERstand � a Training Study

Chapter 5� a Training StudyIn the preceding chapter, different reasons for the late understanding of UNDER werediscussed from four different perspectives. With regard to studies in language acquisition, itexclusively for the late understanding of UNDER. Instead, context-dependent semanticcertain relations should be included in the considerations. With regard to the conceptualorganization of the child�s understanding, Thiel�s (1985) study was presented to introducethe possibility that the meaning related to UNDER might be based on other relations. Inkeeping with this, it was argued that the meaning of UNDER should be regarded in a moreprocessual way. However, at present there are hardly any studies that pursue thisdevelopment of the process of understanding a spatial preposition.In order to fill the gap, a training study about the acquisition of the Polish spatial preposition [UNDER] is presented in this chapter as a potential methodological approach to thistopic. The theoretical questions addressed in this chapter concern the developmentalprocess of children�s linguistic knowledge. Two main critical points arise from the broaddiscussion about the acquisition of prepositions. These points will be explained in thesubsections and linguistic input. As part of this, it will be discussed when and howHiK-task inIn examining infants� understanding of prepositions and spatial relations, it is necessary toconsider their knowledge about the objects involved. Hence, testing infants� relationalknowledge requires the use of �clear objects� and the systematic control of the informationprovided by context. In the design of the first study two situations were established (seesection 3.3.2). The first type consisted of presenting various well-known toys to the child.The objects were chosen on the basis of their relational possibilities, i.e. the nature of theserelation). The second type of situation involved confronting the child with the -

5. Learning to UNDERstand � a Training Study construction. These two types of situations were adopted for the second study. The designof the training study, however, made possible that in the course of the two training sessions,session, in contrast to the first experiment, the well-known situation was subdivided into twofurther situations: a familiar one and a new one. The purpose of this was to examinechildren�s ability to transfer their understanding to new objects. Thus, altogether, three typesof instructions were used in the final study:was a trained situation, in which infants received the same objects /toys every session and learned to carry out the UNDER-relation withthem. As a consequence, these objects and their relationaltransfer situationwas a transfer situation, in which infants were given toys everysession that allowed for different relational possibilities (at least ONand UNDER) and were asked to put the trajector-object UNDER thewas a transfer situation, in which infants were confronted with thewooden construction presented in the first study (described insection 3.3.2). A further difference in comparison with the first experiment concerns the -situation. Allinterchangeable parts of the -construction (described in section 3.3.2) were used in thisobjects influence the child�s behavior. In the pretest, the children�s performance was testedaccordance with Clark�s (1973) rules, infants should put the trajector ON the landmark forobjects of this type.

5. Learning to UNDERstand � a Training Study would be more successful in the familiar condition, because they would have learned in thecourse of the training sessions (from the intercontext, i.e. the experimenter) that there areother relational possibilities with the objects. The infants were also expected to makeprogress in the transfer situation with new objects, because they would have the opportunityto transfer their learned knowledge to different objects. Using the terminology introduced in:Linguistic inputIn previous research into the difficulties of acquiring UNDER, prepositions have generallybeen considered in isolation with the assumption that the meaning of prepositions isacquired autonomously for every unit. Nevertheless, the results of the first experimentdescribed in chapter 3 suggest a processual development in which more complex relationsthat are acquired later develop out of early-made experiences on objects. For earlyand how infants use their basic knowledge about IN- and ON-relations and thus investigatethis hypothesis further, the design of the test includes instructions varying in terms of thelinguistic input.One possible way to gain insight into how children conceptualize relations is to try tosystematically influence the process of building up relational knowledge. However, finding amethod to do this seemed difficult. In the end, the design of the training study approachedthis methodologic problem via a variation of the linguistic input to the infants during thetraining session.One of the crucial assumptions in this study was the claim that linguistic input can influencechildren�s conceptualization. If children conceptualize the relation UNDER by first accessingthe basic relations of IN and ON, then the children should be more responsive to training, inon the idea of influencing conceptualization through language understanding, and issupported by the results of a training study presented in Weigl (1977). Weigl investigated towhat extent the linguistic input and / or actions of an adult communicating with a child canchange or facilitate language acquisition. She concludes that the basis for languageacquisition consists of a connection between the performance of an action and the linguisticcomment associated with it. In this sense, an action can be linguistically present or in othertheir increasing development of language production (ibid). Ritterfeld (2000) also reports onthe influence of the linguistic input on the language competence of a child. In particular, she

5. Learning to UNDERstand � a Training Study points out different aspects in the quality of the input. Supplying additional semantical orgrammatical elements belong to the excellent strategies for supporting a child�s languageacquisition (Ritterfeld, 2000: 416). of linguistic inputcould influence the acquisition of meaning. Children who were trained using instructions thatmade reference to these basic relations were expected to perform better in the test thanuntrained children or children who had received linguistic input which did not highlight thesebasic relations. Against this background, the following general hypothesis was proposed: :if during training the infants receive input which is assumed to correlate with theirconceptualization, the learners are expected to show a better performance in the testthan learners receiving only labels for the new relation. In other words, the nature ofthe adult input to the infants influences the effectiveness of their word learningTo test this hypothesis, two kinds of input were developed that were designed to influencethe infants� performance positively. The first type stems from Thiel�s (1985) suggestion thatpreposition, the learning effect should be significantly higher than with an input, which doesnot include the IN-relation. The other kind of linguistic input makes use of the contrastingrelation of ON and is based on Clark (1993). She argues that infants learn new words byone of two pragmatic assumptions children follow (Clark, 1993: 64): �[s]peakers take everydifference in form to mark a difference in meaning�. If this assumption does accompanychildren�s language acquisition, children should learn more effectively when they receiveinput oriented towards contrasting relations.In order to test these two assumptions (Thiel, 1985 and Clark, 1993), the input, whichinvolved an alternation between emphasis of the IN- and ON-preposition and -relation, was In the two training sessions, infants were divided into four groups.Three of the training groups were given different linguistic input by the experimenter duringthe training session in explanations of the UNDER-relation, in instructions to carry out anThe control group played with the same toys as in the training sessions, but was not givenof the preposition UNDER was tested. For this test, the form of the instructions was kept

5. Learning to UNDERstand � a Training Study

Table 11: Different input in the training sessions

Group

Input during trainingcontrasting explaining

Popatrzcie, piesek jest

POD sto‚Popatzcie, piesek jest

‚Popatzcie, piesek jest

[Look, the dog is[Look, the dog is[Look, the dog is IN thesto‚em - a teraz NAdziurze POD sto‚table] the table]Daj kotka POD most!Daj kotka POD most!Daj kotka POD most!Tak, kotek jest PODmostemTak, kotek jest PODmostemTak, kotek jest PODmostemthe bridge]the bridge]the bridge](negative) with afinal demonstrationof a correct relation

Nie! Popatrz, daj go[No! Look, put itUNDER...]

[Not ON, put itUNDER...]

dziury, POD...[No! Put it IN the hole,UNDER...]

* Semantic hypothesisThe results of the first experiment (see section 3.4) suggested that infants do notnecessarily make use of lexical knowledge in order to understand instructions containing aspatial preposition. For the second experiment, therefore, it was of interest to considerwhether the infants could transfer their learned understanding of UNDER to the abstract HiK-situation and how their performance would differ depending on the training group theyparticipated in.

5. Learning to UNDERstand � a Training Study

The prediction of a learning effect after the training sessions, raises the question about the:if infants perform well in the -situation, this means that they are able to transfer theabstract core-meaning consisting of the geometry of the acquired relation, becausethis aspect of meaning is needed for correct performance in this situation (see sectionAnother interesting question concerns the link between the semantic and cognitive level. Inchapter 3 (see section 3.8), it was discussed whether the understanding of UNDERrepresents transcontextualized understanding, i.e. whether it challenges the abstract andlinguistic abilities more than the understanding of IN and ON. The semantics of UNDERrequire that the child discerns other relational possibilities due to the preposition and resiststhe influence of situated information. conducted to test this idea. This boy (aged 32 months old) received a toy-engine and atunnel (see Figure 22). He was then asked to put the engine the tunnelthe next step, the toys were moved apart and the child was instructed to put the engine ONthe tunnel. The child performed correctly in accordance with the preposition used in themobilize his more abstract knowledge to understand instructions. Of course, it could beargued that this advanced competence may be merely the result of individual differences.However, Parisi and Antinucci (1970: 204) also report that there is an increasingapproximation to adult performance with age in experimental tasks designed to test lexical Ø� 5. Learning to UNDERstand � a Training Study children, especially in the first session, some �fights� over the toys arose initially, and it couldoften be observed that one child took a more active role in the training situation than thethe second session, the roles were often less strictly divided, and there was no directcorrelation found between the active-passive role and child�s performance in the test.Overall, the naturalness of the training situation with two children was counterbalanced bydisadvantages related to the social variables: it was difficult to control whether both of thechildren received sufficient input, i.e. whether one of them may have suffered from her or hisAs far as the setting is concerned, the preposition UNDER was presented to the infants inthree situations (a familiar, a new and the -situation) whereby the experimenter differedhaving various phases was to offer different actions to infants, since it was not the goal toinvestigate infants� understanding of a preposition based on passive observation alone.According to the training study by Borkowki, Levers and Gruenenfelder (1976), childrenlearn prepositions more effectively, if they can act on the objects involved (ibid: 782). Itseemed likely that less infants would be addressed with a passive observation than if theyPhase 1. The procedure started with a small warm-up phase, in which a picture-book wasshown to the infants. This book was composed from pages out of two books by Lucy and included four pictures, in which a mouse is hiding UNDER an object (bed,table, wash-basin, blanket). The four pictures were accompanied by a story read by theexperimenter (see Appendix A). In every picture, Mausi is looking for his friends and one ofthe depicted objects could be �opened�. For example, one could take a look under the table

5. Learning to UNDERstand � a Training Study

Group

Input during trainingcontrasting explaining the bed!

the bed, not ON!

Look, Kuno is IN the

Phase 2. In the second phase, a roof and a dog were presented to the infants. The dog wasplaced under the roof (see Figure 21). Then, the experimenter told the children that she wasa dog and that the table was a roof, and demonstrated UNDER again. The advantage of theself-action in this phase is that infants only have to concentrate on the person oppositethem. This is in contrast to the next phase, where the UNDER-preposition was related to anaction between two toy-objects and the infants then had to share the attention between

+s90>:,4?c7r4A7q(;Ed3JD+?p6;bhX8;34OHO[‘-H?Ym/sKXZ&MQrdF=3&G_.->k@[Cb$cD,p6S@*‘=1*;B[;]0f;6O3D2_82EF;c3CGnh75d%i3B9Jk5"#:cLI(4$-"n2b,qi8j5I87n?]F5>O7#8NAq, 5XSH% rrDtD6pOmM8Rb%N<B‘H?9hA_]6!6N>=%Z"i6pb$:3)<"4>=_:j:f(^t9OU1M<’30:5!‘%15Z:0B>Y[n#5s/+96<QiM?9LPS5XejC6Wkrl6V^6^VMqPP[H%"Fc1l7fs’)‘-A[qbX_>SW$s*DuhI*hn8bPcJ%s)Q6]IY$5QUA=POmeV%QrGp0_MrOYkhu8Ger.3>oFN4?&a8^D-s*rDnH--

�Ø(ª�

ˇ�¿�£¿*

Daj pi‚k« POD p�‚k«!Phase 5. Finally, new toy-objects were introduced to the participants (see Table 13). Withto put the new objects in an UNDER-relation together.

first training session 5. Learning to UNDERstand � a Training Study

Test sessionIn the test session on the fourth day, every child was tested — as in the pretest — withoutother infants being present. This session took about ten minutes, and the procedure wassimilar to the pretest. Three conditions were designed for the test. In the Table 14, (*) standsTable 14: Design of the test session

-INfamiliar situation****transfer situation****

*The following table depicts the objects used in the test-setting:Table 15: Sets and instructions in the test Ø� 5. Learning to UNDERstand � a Training Study

(see Table 15) constituted the transfer situation, in which infants were expected to transfertheir understanding of POD [UNDER] to the new objects. The choice of the new objectsfor the test is explained below. In the HiKFinally, the semantic hypothesis (H) posed in 5.1.3 that there should be a correlationTesting infants� performance for the transfer condition seems insofar more difficult as for theTable 16: The settings in the transfer situation

,V87YCgB2VcJ;d"*B?$B1IE_0#@;ce$<<,kuBG#hah=^?;H:i069F^&-s<

�«�“�0Q†¥�NA�YRjC0C`�dEr†ø�C„¢T�]˛`)�/v3�Yı*/ØT�“1æ�+‰�…‰@ c.i8hVnc0JPpQ2b5_Z6UF%95sS=35#=!i6p3/2Dmu�LJ5n;‘?O&1bqHT0gn&_9.qn_3]Kbg0h!]G5<V

D=;⁄

>MJ0m[nceBHCsf%Js8fA><5lf[<cf[]0Af]qAKhUKm.f$N’sajeSShUg*;i7Q‘0akY:cfuh7‘P9m?^!Od2a1/4aI]oNZX.[,

5. Learning to UNDERstand � a Training Study and to vary them in both the pretest and the test. In accordance with this (see Table 16), twoof the three tests in the transfer situation involved the �easier type� (cf. Halpern et al., 1983:164) of understanding UNDER: in the pretest these were the sets bucket / ladder; in the test, horse / bridge3a motorically more difficult understanding of UNDER was required as the objects did notinvolve a hollow space and the child had to lift one of them if she or he wanted to put the/ pot. In general, the sets share the similarity of suggesting alternative relations: while the setsbucket / ladder from the pretest and horse / bridge from the test suggest only NA [ON]-relations additionally or canonically, the sets bird / washbasin in the pretest and book / in the test allow not only the relation POD [UNDER]. Furthermore, since it seemedpossible that infants might have different expectations about animate and inanimate objectsas far as movement was concerned (Meints at al., to appear) the objects were additionallyvaried on the basis of animacy. However, no difference in performance was observed wheninanimate objects were involved as compared with animate stimuli. In preferential lookingtasks made with 15-, 18- and 24-month olds, Meints et al. (to appear) also found no overalldifference in children looking patterns between inanimate or animate objects. In their study,were confronted with the tasks. The youngest participant was 20 months old, the oldest 27months. Two girls were excluded from the scoring due to social problems which becameapparent in the first training session. Subjects were selected through local contact in thearea, and testing took place in a parish room in a small town in the south of Poland. Allchildren were monolingual native speakers of Polish. The parents came from differentoccupational backgrounds but most were non-academic.Similar to the first experiment, the parents or caregivers accompanied their children for thisstudy. An important challenge faced was that of avoiding the possibility that parents wouldpractice the understanding of UNDER with their children at home. The first idea tried was to

3ka DO szafki [the book IN the cupboard]

5. Learning to UNDERstand � a Training Study the beginning and to inform them about the real goal of the study at the end. Paradoxically,as the pretest of a pilot study showed it turned out to be more likely that parents would trainthe understanding of UNDER with their children at home if another goal for the study waspretended. Given the pretend focus on social interaction, when parents realized that theirchild could not understand an instruction with the preposition UNDER, they became worriedabout whether the reaction of their child was �normal� and whether they should improve thechild�s understanding of UNDER. For the main study, therefore, it was decided to inform the parents about the focus onlanguage acquisition, the development of prepositions and the various aims of the differentstudies (see the information sheet in Appendix B) and to rely on their understanding of theneed to neither repeat the task of the training at home, nor talk about the training in thepresence of the child.In the following section, infants� performance will be shown for the three phases of the study:the pretest, the training and the test. Table 17 shows how many infants performed the POD relation basedon the preposition in the instructions in the pretest. The learners� responses were summedacross the sets in three different situations. The maximum possible number of correctresponses was 18 in the familiar and also 18 in the transfer situation, because each group ofsix children was confronted with three sets from each of these two situations. In the -situation, the maximum possible number of correct responses was six, because every childwas confronted only once with the

23-24-IN23

23familiar situation (3 sets)1322transfer situation (3 sets)4611

-situation (1 set)

021 displays the best performance in the pretest.The understanding of POD seems to be better than was previously the case in other

5. Learning to UNDERstand � a Training Study

Scoring in the training. The following Table 18 shows infants� correct performances at the endof each training session, in which every child has the possibility to respond to one instructionfrom the familiar and transfer situation. In each group, the maximum possible number ofThe data from the training sessions is too small for a statistical comparison. However, at thefirst glance, there seems to be a tendency for the group to perform better in thefamiliar and the transfer situation than the groups and on the first training

23-24-IN23 familiar situation1. day: dog / chair3242. day:

343transfer situation

1. day: pot / hat2352. day:

423 was studied again. Table 19 presents the learners� responses summed across thethree different situations. The maximum possible number of correct responses was 18.

23familiar situation (3 sets)1213152transfer situation (3 sets)91194

-situation (1 set) 021 5. Learning to UNDERstand � a Training Study

The results support the assumption that the understanding of the POD [UNDER]-preposition can be learned in the course of two training sessions. The analysis of infants�was made between the trained (18) and the untrained infants (6). Concerning the results inthe pretest, an ANOVA showed no difference in performance with regard to the factor(3,20) = 1.14 > 0.3). However, there was a significant difference between thefour groups concerning infants� performance in the test ((3,20) = 5.85 < 0.01). TheOn the second level, the effect of the type of training on infants� understanding of UNDER inthe test was compared against the performance of the control group (six infants in everygroup). The results of a paired t-test show (see Table 20) that before and after the training(ignoring the different situations for the time being), infants� performance across the trainedgroups differed significantly from their performance in the pretest. In contrast, the controlgroup, who received no input concerning the UNDER-preposition in training sessionsshowed no learning effect.Table 20: Results of the t-test comparing the performance in the test to the pretest

23-24-IN23

Control23

N in every group = 6; a(0.01;5) = 4.03An ANOVA-analysis confirmed the results of the t-test: there was no difference between thegroups in the pretest (F(3;20) = 1.14 p < 0.4), whereas the performance differed significantlyin the test ((3; 20) = 5.44 p < 0.007). A post-test for ANOVA shows that especially theUNDER-ON and group were more successful compared with the control group (p <0.02). The difference between the group and the control group in the test ( < 0.058)also approached significance. These results confirm the hypothesis H2 which argued for theimportance of the variable linguistic input, particularly input that is assumed to correlate withinfants� conceptualization.

5. Learning to UNDERstand � a Training Study

Comparing the trained group (18 infants) to the control group (6 infants), the most significantresults ((1;10) = 57.65 p < 0.001) were found in the familiar, i.e. trained situation. In thiscase, infants had learned to make a difference between UNDER and other relations. Duringthe test, it was frequently observed that infants spontaneously acted out the ON-relationwhen the objects were presented to them, but as soon as the instruction was given to them,In the transfer situation with new objects, a significant learning effect was also observed(1;10) = 6.52 p < 0.05). In contrast, no learning effect was observed in the Only four of 24 infants showed a successful performance in understanding UNDER duringthe -test. However, these few infants had already mastered the artificial transfer situationwell in the pretest (5 out of 24). Overall, none of the 24 infants learned to transfer theHiK-situation. These results support the hypothesis H1 that was madefor the influence of situational stimuli:Situation versus Linguistic InputFigure 27 depicts the results of infants� performance in the familiar situation condition andcompares the pretest- to the test-session. The infants� number of correct responses in everygroup was scored as a percentage based on the number of infants and the number ofinstructions they responded to.4For a presentation pointing out the development of understanding, infants� performancescored in both training-sessions is considered in the horizontal line of the diagram as well.However, in every training-session, every learner responded to only one instruction from theAs this presentation of the percentages shows, the best learning effect was achieved in the-, if one considers only the difference between the performance in the pretestand the test. With regard to the group -ONthat in the pretest 18.75% of the infants were already performing correctly to the UNDER-

418 correct responses were possible in one group (each of the six children responded to threeinstructions in the familiar situation). However, if for example the answer of one child had to beexcluded from scoring, 17 responses were taken as 100%.

5. Learning to UNDERstand � a Training Study 0 % For the transfer situation, the development of infants� understanding of UNDER expressedas the percentage of the correct responses in the pretest (3 sets), the first and second 0 % Transfer situation

Figure 28: In percentage: infants� understanding of UNDER in the transfer situationIt should be noted here, that a few unexpected difficulties with regard to the setting emergedin the test-session. Unfortunately, these occurred in the test-session itself rather than in thetest-session of the pilot study. It turned out that in the test-session the flannel in set 3

5. Learning to UNDERstand � a Training Study required relation a canonical one. Thus, instead of putting the flannel UNDER the pot asrequired by the instruction, infants put the pot ON the tablecloth. The spatial constellationwas the same and the result therefore correct, however, it was derived from a differentsource of intracontextual information (knowledge of the canonical relations associated with atablecloth). This explains the unexpected increase in successful performance in the controlgroup despite lack of training in UNDER. Using probably the canonical relation justdescribed, 50% of the non-trained infants performed correctly to the instruction to put theflannel UNDER the pot.With regard to the diagram in Figure 28, the best learning effect again occurs in the group. The best overall performance percentage, however, occurs in the group -. Nevertheless, this result in the group could be due to the fact that the infantsparticipating in the group were on average one month older than the learners inthe other groups. However, if this is the reason, their results for the previous test in theComparing the data presented above from the familiar and the transfer situation, it isnoticeable that while the understanding in the familiar situation shows a constantdevelopment within every training group and every session, the understanding for thetransfer situation varies rather erratically from session to session and no regularities in thedevelopment can be determined. The most consistent developmental curve is achieved bythe group , where infants had learned to understand UNDER in 50% of the casesalready after the first training session. The performance then remained constant over thefollowing training session and the final test session. The group achieved the bestperformance after the first training session, but it then descended and did not differsignificantly in the test session. The same effect could be observed in the group ,which also had the best performance after the second training session.In order to shed more light on the significance of the results presented in the percentagediagrams, the following presentation of the data is based on statistical tests. As Table 21shows, an interesting result occurs for the group and concerns their performance inthe transfer situation. The statistical data suggest that even after the training, UNDER-learners� understanding of the preposition remains the same � similar to the results for thethe training for both kinds of situation. This test already confirms the hypothesis H for thewhich showed a significant difference between the groups (F (3;20) = 9.61 p < 0.01). In the

5In the procedure of the test session (as in all sessions), every toy was introduced to the child withthe question Co to jest? [What is that?] One child responded explicitly to the question relating to theflannel with obrus! [Tablecloth!]

5. Learning to UNDERstand � a Training Study post-test, the -ON- and -IN-groups all differ significantly (< 0.01) fromthe control group. Table 21: Results of t-tests comparing the pretest to the test in different situations

23-24-IN23

23familiar situation0transfer situation

0Na *p < .05; **p < .01; ***p < .001Finally, as already pointed out above, the different kinds of training had no noticeable effecton infants� understanding of UNDER in the -situation. Nevertheless, an interestingobservation concerning the effect of the linguistic input can be found in the incorrectresponses learners made in the -situation during the test session. While in their incorrectresponses to the UNDER-instruction, learners in the -INa contact relation � best described as corresponding to the German AN-relation �that issomewhat specialized to relations of hanging and other projecting attachment� (Bowerman,1996b: 395). The - group performed an AN-relation when responding incorrectly to the UNDER-instruction, and conversely no child from the and - group performed an ON-relation when responding incorrectly to the request. This finding suggests that the training,in which infants learned the UNDER-preposition by contrasting it with the ON-relation,caused the learners to perpetuate the already better understood ON-relation. The result ofthis that if in the training of the two relations ON and UNDER are presented for a specificsituation (), the infants are more sensitive to the ON-relation and will choose it whenresponding to an instruction, even though this instruction contains an UNDER-relationalThe way the infants behaved in the -first experiment. There, the ON-relation was also dominant, however, this was for the well-known situation. It can therefore be proposed that the confidence in performing the ON-relation that was achieved in training led to a transfer of the dominance of the ON-relation to

5. Learning to UNDERstand � a Training Study

Correlation to a non-canonical requestConcerning the fourth hypothesis, the infants� performance did not show a direct correlationbetween the increasing understanding of UNDER and the ability to respond correctly to anon-canonical request. In 54% of the cases, the children studied were already able toachieve the requested non-canonical relation (an engine ON the tunnel) in the pretest, eventhough they could not understand UNDER at this time. However, the ability did not seem tobe stable as some of the children who performed correctly on the non-canonical request inthe pretest, failed in the actual test. Overall, 45% of all children tested put the engine ON thetunnel in the actual test.Beata (21 months old) from the group performed correctly on every UNDER-request in the test, she failed in the non-canonical task both in the pretest and in the test. Incontrast, Ma‚gorzata (24 months old) from the control group did not show any learning effectin the understanding of UNDER but was able to perform correctly on the non-canonicalrequest during the pretest as well as during the test.In considering the statistical results, it could be objected that they suffer from the smallnumber of subjects in this study. However, Bennett-Kastor (1988) objects to large studieswith high subject numbers with the argument that they are not sensitive enough todifferentiate relationships of the complexity that is typical of language-related behaviors. Incontrast, small N studies in child language research have the potential to be �exploratoryanalyses which serve the essential functions of 1) providing descriptive groundwork� and 2)�suggesting possible correlations to be systematically examined in subsequent research,usually with a larger sample population and greater attempts at control of other sources ofvariability� (Bennett-Kastor, 1988: 44).The results from the training study suggest that the increase of the frequency of a particularterm in the input can improve the understanding of it. However, this understanding stilldepends on the situation, as infants achieved the best results in understanding UNDER inmore concrete situations (cf. also Thorseng, 1997a: 33 on the production of locativeparticles). In such situations, children demonstrate the ability to carry out what they havelearned. When they know how to react to a certain request, infants become more confidentin understanding it. This corresponds to Tomasello�s (1987: 93) view on the infants� learningprocess: �The learning process involved in the acquisition of object words presumablyinvolves a relatively simple association between a sound [in this case, UNDER], highlightedin adult speech by stress or intonation, and a concrete sensory-motor referent [the givenconstellation between the two objects]�. The more concrete the sensory-motor referent is (arecurrent and therefore familiar situation) the more confident the children are in

5. Learning to UNDERstand � a Training Study understanding the request. A corresponding view is presented in Weigl (1977: 32) whoclaims that language acquisition is accompanied by �constructing the structures of an actionmost sensitive to recurrent situations, and their relational knowledge is based on concreteexperiences and interactions with objects in recurrent situations. Infants were able to extendtheir relational knowledge about familiar objects — such as chair, table, etc. — on the basis oftwo training sessions, in which the new relations were demonstrated to them, i.e. due to theinformation about the objects involved.However, as the results show, the infants had some difficulties transferring their knowledgefact that objects used in the transfer situation are new for the children, as they may be moreoccupied with exploring them than paying attention to the requests in the task. This couldpossibly be controlled with an earlier and familiarization of children with these objects, e.g.during the training session. However, if any, this familiarization should be a careful one sothat the required transfer remains a new task to the children. In light of the results presentedhere, the ability to transfer cannot be reduced to mere imitation. This is because the transfersituation requires the ability to understand a single linguistic unit — i.e. the prepositionhollow space or to lift the landmark-object) as well as to resist resorting to the canonicalrelation at the same time. Such behavior cannot be due to perceptual information aboutobjects alone, but requires the information to be encoded into the knowledge system fromthe beginning as well. One could object that in the transfer situation, the learners merelyshowed the ability to discern the intentions required in the task, since responding to aninstruction with UNDER had been trained with them before. This ability, however, stillrequires finding a possibility to implement an UNDER-relation, which the learners were notshown before the training. A number of different processes, therefore, seem to underlielanguage acquisition: processes of understanding based on imitation, and the ability totransfer understanding to a new situation, even though there are strong suggestions thatinfants rely more on their experiences with objects.The results from this study show clearly that the infants had the most difficulties withunderstanding the preposition UNDER when confronted with the -construction, as theresults in this situation showed no learning effect. The purpose of the construction, whichwas to test the relational knowledge context-independently, proved to be difficult to realize.At this age, infants connect their relational knowledge to usable objects and have a highsensitivity to the actions that are possible with them. Accordingly, objects that are neutral orartificial provide a context that is too limited to be relevant for infants. Nevertheless, onecannot assume that the ability to transfer the understanding of UNDER to the instruction and showed precisely this ability. It can only be concluded, therefore, that infantsat this age respond more comfortably to a recurrent situation and — as was frequently

5. Learning to UNDERstand � a Training Study observed — seek functional cues. This conclusion confirms for the acquisition of prepositionswhat Tomasello suggests for the acquisition of verbs and syntactic constructions: �beforetheir third birthday children use individual verbs and syntactic constructions in just the waythey have heard and understood them being used � with only very limited abilities to gobeyond what they have heard� (Tomasello, 2000a: 71).the differently trained groups show that, if during the training infants receive input, which isassumed to correlate with their conceptualization, they tend to show a better performance inunderstanding UNDER than learners receiving only pure linguistic input. However, a moredetailed picture about the influence of different linguistic input on the understanding ofUNDER reveals itself when the results in different situations are considered. This can bedone using a t-test comparing the data from the pretest to the test in a transfer situation. Inthis situation, the group stands out from the groups and inshowing no significant difference compared to the control group. This outcome stronglysuggests that explaining spatial relations in terms of IN- and ON-prepositions facilitatestransfer of the understanding of UNDER to new objects.results argues against the hypothesis H (which proposed that the form of the adult input tothe infants could change the effectiveness of their word learning). On the other hand, itsupports the argument that infants learn best in concrete situations and that situational cueshelp them in their linguistic understanding. A situation with new objects additionally requiresa different ability in understanding, and children receive only limited situational cues. In sucha situation, they show a better learning effect when the new relation is explained by alreadyNevertheless, some doubts about the methodology for investigating infantsconceptualization of space by means of the linguistic input arise. For example, the input-researchers could object that any additional input is helpful for language acquisition. In thissense, the -group received more paralinguistic information (like gesture) throughthe presentation of the NA-[ON]-relation in contrasting it to UNDER. Similarly, the --group received more gestures pointing to the hollow space under the objects. Thisobjection corresponds to the view held by Ritterfeld (2000), according to which additional(paralinguistic) information helps infants to attend to the verbal input, interpret and structureit. Ritterfeld (2000: 412) emphasizes that especially young infants are sensitive to suchadditional information. In order to test the validity of this objection more concretely, however,infants� performance in a more limited testing setting would need to be tested.

5. Learning to UNDERstand � a Training Study

5.4 ConclusionsIn the next step, four possible perspectives were suggested for approaching this question.On the basis of the results presented above, an answer to the question that brings the fourpossible perspectives together will now be attempted in this conclusion.With regard to frequency as an important factor contributing to the establishment andmaintenance of linguistic structure (cf. Bybee & Hopper, 2001: 3; see also section 4.1), theresults from the training study confirm that an increase in the frequency of UNDER canimprove its understanding. With regard to the pilot study, however, no difference in learningeffects could be ascertained when the frequency in the training sessions was increased.What seems crucial then is not only mere linguistic experience via frequency but theconnection of this linguistic experience to non-linguistic experiences within differentsituations. Therefore, the best results in understanding across all groups were achievedEven though it is difficult to show whether children access IN and ON in understandingUNDER, it does seem �that children start by acquiring terms with impetus meaningscorresponding to simple canonical relational and directional concepts� (Sinha et al., 1999:120). These first terms with initial meanings are cognitively motivated. The �conceptual glue�(Tomasello, 2000a: 73), that attaches a relation to an object, is its function in the sense thatthe child is sensitive to intentions and has the �ability to understand that other persons actintentionally towards her intentional states� (Tomasello, 2001: 152, see also Woodward,1999). The acquisition of language is therefore a communicative process. This might explainwhy UNDER is less present in the input to the children: adults basically use relations whichare useful for children in exploring objects, and most of the objects in children�s everyday lifeoccur in other canonical relations than UNDER, even if an UNDER-relation is also possiblewith them.In their everyday life, children primarily learn to objects, and understanding in acommunicative process requires acting on these object in an appropriate way. If childrendiscern that the relation �UNDER a certain object� has a specific function — as presented tothem by the experimenter in the familiar situation, i.e. as was the case for the table and thecan understand instructions with a different relational request more confidently. This was thecase in the test, where the most infants could differentiate between instructions containingON or UNDER in the familiar condition. From these findings two concluding points for theThe first point regards the general complexity of the semantics of UNDER as suggested insection 4.3. The polysemy of UNDER, already mentioned in Sinha et al. (1999: 109), wasexplained in terms of everyday concepts relevant for the meaning of spatial prepositions,

5. Learning to UNDERstand � a Training Study which were developed by N�se (1999; see section 2.1.2). Within this framework, English depending on the objects involved. Form the developmental perspective, thefollowing argument arises. If children conceptualize the meaning of UNDER in terms ofeveryday concepts as developed in N�se (1999), and it depends on the particular object aswith the particular object in order to decide where the is. This argument issupported by the results presented above which indicate that children are more confidentwith objects they know � the best learning effects were achieved in the well-knownsituation. In the -situation, however, the objects were still too abstract and children couldnot determine the . The second point takes up the issue of the functionality. Since functionality is an importantaspect of children�s experiences with objects, the second point is therefore related to thefirst. Concerning the interplay of functionality and geometry as semantic factors, the resultsfrom the -situation suggest that at the age studied, infants� functional knowledgedominates over their geometrical knowledge in understanding spatial prepositions. That is,the infants seem to seek functional cues rather than they try to abstract the geometry of arelation to an unknown situation. These observations correspond to the findings in a studyby Feist (2000) with adults. In a similar way, the role of functionality seems to dominate overgeometry in the adults� problem solving as well. It should not, however, be concluded thatfunctionality is thus more important or more primary as a semantic factor of spatial relationalterms. Rather, it is the interplay between functionality and the geometry that is the centralissue here. An interesting result concerning the interplay of geometry and function is alsothe semantic representation underlying the prepositions with both a geometric andfunctional component to it� (ibid: 167). They suggest that depending on the situation, thegeometry can act as a primary perceptual indicator of location control (ibid: 186). In thissense, for an ON-relation, it may be easier to relate this to the function of support, becausephysically constrained (see section 3.8). Gravity, for example, constrains in highly reliableways the manner in which objects behave. Against this background, the geometry of an ON-relation is strongly bound to its function. The function of support, or �St�tze� in German(Klein, 1991: 101), can be easily discerned by the geometry. The conceptual glue, i.e. thefunction of an ON-relation is reinforced by physical features of the landmark such as itssurface. Precisely this additional reinforcement is less salient in the UNDER-relation. Klein(ibid) suggests that the function of the relation UNDER is �concealment, shelter[Verdecktsein, Schutz]�. Correspondingly, it could be observed that children frequently took

5. Learning to UNDERstand � a Training Study

The interaction between geometry and function establishes an interface, at which semanticaspects and cognitive organization seem to interact. From this, a number of conclusionsabout the child�s organization of knowledge can be drawn. In 4.4 the question was raised ofwhether the understanding of UNDER involves conceptual prerequisites. The meaning ofUNDER does indeed seem to incorporate aspects of the initial meanings of other earlier-acquired terms. This is because the functions of other relations are more geometry-oriented,whereas UNDER often plays a secondary role in an object�s function. A relation UNDER ispossible with, for example, a bridge, particulary since it allows an ON-relation through its[...] wenn man das Thema sieht, ist es �auf� dem Relatum, wenn es von selbigem verdeckt wird,dann ist es �unter� dem Relatum. Letzteres ist nat�rlich besonders dann der Fall, wenn dasRelatum eine ausgedehnte Oberfl�che hat, wie eine Tapete, eine Decke oder ein Wams. Es istklar, da§ �unter� in diesem System oft mit �in� und mit �hinter� (im dreidimensionalen System)konkurriert (Klein, 1991: 101).6These considerations seem justified against the background of N�se�s (1999) approach tothe meaning of spatial prepositions. The contrast of the preposition ON against UNDER, interms of the suggested everyday concepts like , more light on the question of why parents may use different spatial relations for describing aspatial alignment when the use of UNDER is also appropriate. ON refers to a region, whichcan be determined easily by testing whether other objects are supported by this region. Therelation ON is, therefore, inextricably linked with a concrete part of a landmark, the that makes this function of support possible. UNDER, in contrast, refers to an abstract spaceemerging on the or . It lacks concrete cues such as an association with a98) also points out that UNDER refers to a location that is lower than the landmark itself:�unter� [weist] dem Eigenort des Relatums einen Ort tiefer als diesen zu�. Furthermore, (IN) can be motorically accessed immediately while for some objects the and the object sometimes lifted in order to access the underside. This point was alreadysuggested in Halpern, Corrigan and Aviezer (1983; see 4.3). In sum up all of these reasons,learners because they are functionally less transparent and because they �compete� (cf.Klein, 1991: 101) with other relations usually possible with the objects like IN, ON and

6�when the trajector is focussed, it is �on� the landmark, when it is covered by it, it is �under� thelandmark. The latter is particularly the case, when the landmark has an extensive surface likewallpaper, a blanket or a vest. It is clear that in this system �under� often competes with �in� and in a7

5. Learning to UNDERstand � a Training Study

A number of general conclusions on the development of spatial meaning can be drawn aswell. Building up a core meaning that includes geometric aspects seems to require asignificant amount of experience with objects and their relations. This is particularly the casemeaning of this type seems to be established later in development and is probably driven bythe increasing complexity of children�s everyday life. Because they are continually beingexposed to different kinds of activities and their knowledge about objects and events areextending, children cannot rely on one canonical relation alone in order to act appropriately.In this sense, the conclusion already made by Tomasello (2000a: 70) for other linguisticconstructions also accounts for the understanding of prepositions: �The reason that childrendo not operate with more abstract linguistic categories and schemas is quite simply becausethey have not yet had sufficient linguistic experience in particular usage events to constructthese adult-like linguistic abstractions�. the question was asked whether children�s linguistic knowledge becomes more desituatedwith development, which then manifests itself in the acquisition of more complexprepositions like UNDER. The results obtained with respect to hypothesis 4 suggest,however, that there is no qualitative change in the kind of reasoning used in understanding apreposition when infants are able to follow an UNDER-instruction. No correlation betweeninfants� ability to perform to an instruction with a non-canonical relational request and theunderstanding of UNDER could be established. Thus, the sufficient linguistic experiencereferred to by Tomasello (2000a: 70) in the quote above does not seem to involve aqualitative change in the corresponding semantic representation. Understanding a linguisticunit involves using co-linguistic information rather than just reacting to an established coremeaning of this linguistic unit. This view is consistent with the hypothesis that modularlanguage processing is not the starting point for acquisition. Instead, if anything, it is theresult of the processes in development (Weinert, 2000: 344; cf. also Thomas & Karmiloff-Smith, 1998). In the first instance, however, all linguistic knowledge �derives [...] from thecomprehension and production of specific utterances on specific occasions of use(Tomasello, 2000b: 237-238). It is little wonder then that in understanding UNDER, infantsBeing able to transfer the meaning of a relation to an artificial situation like seems torequire different cognitive abilities than the skills used in everyday communication aboutobjects belonging to our daily routine. At this point, further research is needed to examine inmore detail why infants experience these difficulties. For the time being, it is argued that theabstract meanings adults use to react correctly in situations like is built up processuallyand continuously. In this developmental process, a child initially applies her or his situationalknowledge about objects before gradually learning step by step the abstract system oflanguage used to describe them. This situative reasoning which implies co-linguistic

5. Learning to UNDERstand � a Training Study strategies (as suggested in chapter 3), nevertheless, remains a powerful ability that is alsoIn this chapter, a training study was presented as an approach to the question of how infantsacquire UNDER. In the design, two variables were controlled: the situation and the linguisticinput to the learners. With respect to the situation, it was found that all learners displayed noticeable learningeffects in situations that were well-known from the training sessions. This result supports theargument that infants learn best in concrete situations and that situational cues help them intheir linguistic understanding. In contrast, a situation with new objects requires a differentability in understanding, and children receive only limited situational cues. In such situations,it was proposed that children would show a better learning effect if the new relation wasexplained in terms of known relations such as IN and ON. This was tested with the aid of thesecond control variable which involved giving different linguistic input to the learners duringand ON-prepositions did indeed facilitate transfer of the understanding of UNDER to newlandmark’s geometry was required in order to understand the instructions given. In thisrespect infants showed no learning effects.Concerning the question of what makes UNDER more difficult (already raised in chapter 4)the following argument was established, of which an important premise is that English everyday concepts developed for themeaning of prepositions in N�se (1999) such as and depending on theobjects involved. If children conceptualize the meaning of UNDER in terms of everydayconcepts, and it depends on the particular object as to where its , are, then a child has to have had experience with the particular object in order tochildren learn to use objects in their specific function and are more confident with objectsthey know. oforientation socially constrained. The assumption is therefore made that the interplaybetween functionality and the geometry is at the center of the meaning of a spatial relationalterm. The meaning of UNDER, moreover, appears to incorporate aspects of the basicmeanings of other earlier-acquired terms. This occurs because the functions of other

5. Learning to UNDERstand � a Training Study

The results do not indicate that the development of the understanding of UNDER isnor is it accompanied by the development of a core meaning including geometric aspects assuggested in Momos� semantic task (see section 1.5.2). Instead, learning to understand alinguistic unit requires using co-linguistic information and experiencing the linguistic unitwithin different situations with many different objects.