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ABSTRACT 

This dissertation contributes to the area of Applied Linguistics and foreign 

language teaching and learning by investigating whether formal instruction, as opposed to 

no specific instruction, plays a significant role in the acquisition of Spanish spatial 

prepositions: "en", "sobre", "de," and "a." The study investigates the effect of formal 

instruction for spatial concepts for which English native speakers could use the LI to 

generate correct responses in the L2 and for spatial concepts that created confusion 

between the LI and the L2. It also investigates the effect of formal instruction when 

prepositions are taught by rules. 

The study introduces a visual/spatial/kinesthetic methodology based on the Davis 

Symbol Mastery® program, originally designed to be used with juvenile and adult 

dyslexics. The study investigates whether 3-D clay modeling can create new mental 

representations of spatial concepts not existent in the LI or resolve overlapping spatial 

concepts between the LI and the L2. 

Advanced university learners of Spanish as a Second Language participated in this 

study. Results show that a) formal instruction has a significant general effect for the 

mixed spatial concepts chosen for this study; b) formal instruction has no significant 

effect over no specific instruction for concepts for which English native speakers could 

use the LI to generate correct responses in the L2; c) formal instruction, specifically 3-D 

clay intervention, can either help resolve the confusion in case of overlapping of spatial 

concepts between the LI and L2 or create new mental representations not existent in the 

LI; and d) formal instruction has no significant effect in the case of instruction by rules. 



13 

The dissertation offers a novel theoretical explanation for why 3-D clay modeling 

may help resolve confusion in the case of overlapping of spatial concepts between the LI 

and L2 or create new mental representations not existent in the LI. Vygotsky's Tools for 

Cognitive Development are extended: 3-D clay modeling provides a tool that is both 

concretely grounded and consciously systematically accessible. The dissertation also 

discusses motivation in learning based on Csikszentmihalyi's "Flow Theory" 
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1. INTRODUCTION 

1.1 BACKGROUND AND SIGNIFICANCE OF THE STUDY 

The linguistic categorization of space has captured the interest of researchers in 

several disciplines, including Second Language Acquisition (SLA) Regardless of the 

length of exposure whether in naturalistic settings or through formal instruction, even 

when second language learners (L2Ls) .can state their knowledge of correct prepositional 

usage, they may be unable to fully apply this knowledge automatically. However, it is not 

clear why L2Ls have difficulty with prepositions and there is no account of how adult 

L2L learn spatial locative particles 

Because of their inherent difficulties, both linguistically and cognitively speaking, 

prepositions offer a fertile area for exploring native language influence in SLA as well as 

ways in which L2Ls construct bridges between the abstract and the concrete. Most of the 

research carried out has been done in the first language. Also, most Second Language 

Acquisition research has been conducted in the acquisition of "major" categories or 

"lexical forms", neglecting closed-class "grammatical" fonns despite the importance 

these particles have in the language. 

There are very few studies of the acquisition of prepositions by L2 learners, but more 

studies are needed because they may shed some light on the issue of whether L2 

acquisition is constrained by universal grammar or if there are ways to bypass the 

"linguistic boundaries" and actually acquire these "evasive" grammatical structures. 

Moreover, a deeper understanding of the function and acquisition of prepositions will be 
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of assistance to second language instructors in their effort to help second language 

learners acquire these important grammatical forms. 

This dissertation is concerned with spatial relational meanings that are most 

frequently expressed in English and closely related languages by prepositions. It adopts 

the theoretical framework of mental models defined as temporary structures in working 

memory, which serve as an interface between language and the world. However, although 

one could assume that, as in LI, mental models mediate the use of spatial prepositions in 

L2, it is not clear how LI affects L2 and if new spatial representations are required for the 

acquisition of prepositions in a second language. 

1.2 PURPOSE OF THE STUDY 

The study described in this thesis investigates the immediate and delayed effects 

of formal instruction on the acquisition of the Spanish locatives "en," "sobre," "de," and 

"a" by advanced university learners of Spanish as a second language. In this study formal 

instruction is of two different types in two different groups: Traditional instruction and 3-

D clay modelling instruction, plus a Control group with no instruction at all. 

The role of formal instruction is an area of great debate in SLA. Depending on the 

goal of instruction, researchers maintain different positions. This dissertation contributes 

to the area of second language pedagogy by investigating if formal instruction, over no 

specific instruction, plays a significant role in the acquisition of L2 spatial prepositions. 

Another purpose of this dissertation is to investigate the effect of fonnal instruction for 

spatial concepts for which English native speakers could use their LI to generate correct 
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responses in the L2. 

The study introduces a visual/spatial/kinesthetic methodology based on the Davis 

Symbol Mastery® program developed by Davis (1994) .to see if 3-D clay modeling helps 

create new spatial representation in the L2 that construct mental models based on 

perceptual and linguistic information or if it solves confusion in case of overlapping of 

spatial concepts between LI and L2. Finally it investigates the impact of formal 

instruction in the case of prepositions being taught by rules. 

In the second chapter recent literature relevant to the main issues related to this 

experimental study is presented. Relevant literature review on locative spatial language in 

Spanish and English is discussed as well as literature on mental models and linguistic 

categories. The chapter ends with the Davis (1994) .theory on dyslexia, theories on the 

role of formal instruction and language transfer in SLA, and Vygotsky's learning model. 

Chapter three presents the methodology and procedures employed in the study 

described in this thesis, and Chapter four presents the results of the data analysis carried 

out to answer the research questions that guided this study. 

Chapter five discusses the results based on the analysis presented in the previous 

chapter. The discussion section is divided in two main portions: one devoted to the dis

cussion of quantitative results, and the other to the discussion of qualitative data. Based 

on both the qualitative and quantitative results, explanations are given for why a metho

dology initially applied to dyslexics functions for L2Ls. Also, the section of Pedagogical 

implications discusses and expands Vygotsky's theory of learning and includes Csikszen-

tmihalyi "Flow Theory" to support the findings. The dissertation ends with the 



17 

discussions of the limitations of the research, recommendation for further research and a 

final conclusion. 
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2. LITERATURE REVIEW 

2.1 INTRODUCTION 

This chapter discusses recent literature relevant to the main issues related to the 

experimental study presented in this dissertation. First, literature concerning locative 

spatial language in English and Spanish will be presented, followed by a theoretical 

framework of mental models and how they relate to L2 acquisition. Next, the rationale for 

the incorporation of a methodology based on visual, spatial, kinesthetic learning as a 

pathway to second spatial language acquisition will be explained, followed by relevant 

theories on the role of formal instruction and grammar instruction in SLA and theoretical 

aspects of positive transfer. The last section describes Vygotsky's learning theory. 

2.2 THEORETICAL FRAMEWORK 

2.2.1 LOCATIVE SPATIAL LANGUAGE IN ENGLISH AND SPANISH 

In general, prepositions are considered to be "closed-class items" (Talmy, 1988), 

"which are different from "open-class" items in a number of significant ways, including 

frequency of use and semantic richness" (Friederici, 1985; Gordon & Caramazza, 1985; 

Neville, Mills, & Lawson, 1992; Van Petten & Kutas, 1991) [cited in Kako and Trueswell 

(1995)] 

Open-class items are relatively larger in number and can easily include new members. 

On the other hand, prepositions are a comparatively smaller class and fixed in number. 

The former includes nouns, verbs and adjectives, while the latter includes elements such 

as pronouns, articles, copulas, auxiliaries and prepositions. 
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Talmy (1983) .distinguishes a "macroscopic expository" level where open class 

lexical items allow for the conveyance of a wide range of conceptual information. On the 

other hand, closed class items such as prepositions impose restrictions on the geometric 

properties of their objects (see particularly Landau & Jackendoff, 1993) .[cited in Soto 

(1996) ]. 

Prepositions in general are difficult to learn for L2 learners because in certain cases 

they are used for no apparent reason, making it difficult to form predictable patterns and 

generalize to other contexts. In addition, because of their high frequency, L2 learners need 

to use them right from the beginning of L2 acquisition when they have not learned much 

about them. 

Lightbown (1987) .believes that prepositions are known for their difficulty in teaching 

and learning because they are not only highly idiomatic but extremely language specific 

making it very difficult to transfer the LI knowledge that L2 learners frequently use to 

generate correct responses in the L2. 

In reality, most of the studies in the acquisition of spatial locatives have been done 

in the first language. This is understandable because only during the past decade has 

spatial cognition become a central area of research. Very few studies have been done on 

the acquisition of prepositions in the L2 and there is no account of how adult L2 learners 

learn spatial locative particles. 

Traditionally, L2 theories of spatial language must be based on LI theories 

available, such as Lakoffs (1987) .theories of "cognitive semantics" and "cognitive 

grammar" and Langacker's (1987, 1990) .theory of "space grammar" based on "essentially 
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visual-spatial conception of meaning and conceptualization, in which symbolic structures 

are derived from embodied constraints upon human perception and agency in a spatial 

field" (Sinha, Thorseng, Hayashi M and Plunkett, K., 1999) In addition, studies by 

Brugman (1981), Casad (1993), Herskovits (1986), Talmy (1985), and Vandeloise 

(1991) .point to the fact that "spatial semantics have revealed, within closed grammatical 

classes such as prepositions in single languages, complex structures of overlapping 

polysemy based upon image-schematic transformations; and wide variations between 

different languages in the schematization and expression of spatial meaning"(Sinha, 

Thorseng, Hayashi M and Plunkett, K., 1999) Insights like these are very important for L2 

contexts. 

Regarding the acquisition of L2 spatial language, Becker and Caroll (1989:185) 

.report that speakers who have spatial expressions in the L2 already have these concepts 

as well as their specific syntactic properties in the LI. They claim that the development of 

spatial concepts is just a matter of mapping forms and meanings from one language to 

another. Mapping is just one of the ways L2 leamers deal with the "complex [spatial] 

structures of overlapping polysemy based upon image-schematic transformations" 

contained in the spatial representations that vary greatly from one language to another. 

However, it is not clear if the very nature of mental models in the LI hampers L2 models 

or if they actually help. Also it is not known if new L2 spatial representations are required 

for successfiil acquisition of spatial prepositions in the L2. This dissertation attempts to 

partially illuminate these questions. 
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In this section we have discussed the complex nature of prepositions and some of 

the difficulties that L2 learners have in acquiring them. Let us now consider the nature of 

spatial representations and mental models, how they relate to Locative Spatial Language 

and the function they have in L2 acquisition. 

2.2.2. MENTAL MODELS AND LINGUISTIC CATEGORIES 

This dissertation adopts the theoretical framework of mental models defined as 

temporary structures in working memory, which serve as an interface between language 

and the world. Herskovits (1986) .states that "models have been revealing in patches [but] 

they are the only rigorous means we now have of capturing some epistemological 

phenomena." 

In cognitive grammar, all mental experience is derived from physical experience 

functioning in a physical setting; thus spatial expressions can work as higher order mental 

models for abstract and complex situations. Abstract concepts are metaphors of concrete 

spatial predications. "A series of fine semantic studies of spatial relational terms in the 

early 1980s revealed the extraordinary flexibility of lexical meaning and the complex, 

heterogeneous nature of prepositional categories." Herskovits (1994) 

Two major paradigms underlying spatial mental models are present in the works of 

Lakoff (1987) .and Langacker (1987) .who have studied mental models from a cognitive 

grammar perspective, and Bierwisch and Lang (1989) .who address the question from a 

two-level approach to semantics. 

Bryant (1992:1) .argues that space can be understood through perception and 
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language and that mental representations of space in both cases are the same. He believes 

that "people possess a spatial representation system that constructs mental spatial models 

on the basis of perceptual and linguistic information" 

According to Johnson-Laird and Byrne (2000) .the mental model theory has been 

extensively studied. Experiments have shown a number of "tell-tale" signs of the use of 

mental models as follows: 

a) .A mental model represents one possibility, capturing what is common to all the 
different ways in which the possibility may occur. Mental models represent 
explicitly what is true, but not what is false. These characteristics lead naive 
reasoners into systematic errors. 

b) .The greater the number of models that a task elicits, and the greater the 
complexity of individual models, the poorer performance is. Reasoners focus on a 
subset of the possible models of multiple-model problems - often just a single 
model - and are led to erroneous conclusions and irrational decisions. 

c) .Procedures for reasoning with mental models rely on counterexamples to 
refute invalid inferences; they establish validity by ensuring that a conclusion 
holds over all the models of the premises. These procedures can be implemented 
in a fonnal system; however current psychological theories based on formal rules 
(and most artificial intelligence programs) .do not use them. 

"Systematic errors" and "poor performance" due to the complexity of the mental 

models have not been extensively investigated in adult L2 acquisition. It is not clear to 

what extent learners require reorganization or creation of new conceptual spatial 

relationships to achieve successful learning in the L2, and how they manage to do it is not 

clear as well. 

This dissertation investigates a technique for the explicit creation of spatial 

representations in the L2 that create mental spatial models on the basis of perceptual and 
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linguistic information. 

Landau and Jackendoff (1993) .(cited in Soto, 1996) .propose the existence of non-

modal spatial mental representations that can be reached not only through language and 

vision, but also through auditive, kinesthetic and tactile information. They believe that 

spatial representations are intrinsically different from other specific systems and that their 

plasticity facilitates the integration of new spatial information from sources other than 

language. 

According to Klein (1991) , and Ehrich (1992) .(cited in Becker and Caroll, 1987) 

"the structure imposed on space is derived from the concept of three-dimensional 

perceptual space." The following characteristics explain and define perceptual space; 

• Perceptual space is infinite and dense (i.e. without "holes") 
• Perceptual space consists of a set of connected places which can be conceived 

of as points in space 
• The places of perceptual space are ordered into three dimensions, the vertical 

(up-down-dimcnsion), the lateral (right-left-dimension) .and the sagittal 
(front-back-dimension) 

• Space contains a prominent place, the origo (Buhler 1934) It is given with the 
position and orientation of the speaker (or, more rarely, of the addressee or a 
third entity) The dimensions are, as a rule, established with respect to the 
origo. 

• Perceptual space has a topological structure: each place is idealized as 
bounded, and has a neighborhood. A place can be totally or partially contained 
in another place or in its neighborhood, (p. 19) 

Presumably, the spatial expressions describe the conceptualization of space in the 

mind. Space, conceived in three dimensions, receives a spatial structure and is 

constrained by it. The adult learner has developed a conceptual system in the LI that 

knows precisely how a particular concept is encoded, and he brings this conceptual 
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system to the second language acquisition process. However, it is not clear, on the one 

hand, if the knowledge carried over from LI can accurately represent L2 concepts and, on 

the other hand, if L2 learners need to create new spatial representations relevant only to 

the L2 and thus presumably unavailable in the LI. Becker and Caroll (1987:14) .believe 

that, at best, LI spatial representations may function only as an "imperfect drawing" for 

the various following reasons; 

• The 'weight' of specific concepts varies between languages. A concept may be 
encoded in a systematic way in one language while it is downplayed or even 
largely ignored in another language. 

• The mapping of meaning to form can differ between two languages. The 
meaning carried by one form in language A may be assigned to two or more 
forms in language B. 

• Two languages may have semantically equivalent forms, i.e. forms which 
share the same basic meaning, but which may have different conditions of use: 
the range of configurations to which the respective forms can be applied 
overlap only partially. 

• The word classes (e.g. prepositions, adverbs, and verbs), which serve to 
encode specific spatial meaning components, may differ between languages. 

They believe that, "it can be assumed that these types of discrepancies between 

source and Second Language impede the processing of spatial expressions." However, I 

believe that due to the very flexible nature of spatial mental models, a) .some LI mental 

models do not impede the processing of spatial expressions in the L2, b) .there may be a 

way to create mental models in the L2 that the learner does not have in the LI and c) 

.there may be a way to solve mental models that are confusing due to conceptual 

overlapping between LI and L2 
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2.2.3 TOWARDS THE CREATION OF NEW SPATIAL REPRESENTATIONS IN L2 

LEARNERS 

So far we have discussed the nature of mental models and how they function in 

the processing of spatial expressions in the LI and the L2. Talmy (2000) .postulates that 

open-class and closed-class words use different neural systems and that closed-class 

words, such as spatial concepts, are based on non-verbal concepts. On the other hand, 

Talmy's finding of a small number of universal elements underlying the closed-class 

words implies that a common ground for learning L2 concepts exists, if only it could be 

accesscd. If the elements could be synthesized in the student's brain to form new 

concepts/words, the student could learn the L2 word without needing a mass of 

experiential/cultural learning. 

This dissertation proposes the incorporation in a second language learning context 

of a methodology based on visual/spatial / kinesthetic learning as a pathway to second 

language spatial acquisition. This is a methodology adapted from the Davis correction 

method used with juvenile and adult dyslexics; it has never before been used in second 

language classrooms with adult learners. 

2.2.4 THE DAVIS (1994) .THEORY OF DYSLEXIA 

The Davis (1994) .theory of dyslexia and the Davis methodology are the basis for 

the intervention described in this study, because it may prove to be useful for non-
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dyslexic second language learners in the acquisition of spatial concepts in the L2. It is 

important to clarify that the connection between dyslexia and second language acquisition 

is an indirect one and the bridge between them lies in our use of perception in language 

acquisition. 

According to Davis' (1994) .theory, dyslexics have trouble with function words, 

including prepositions. These are considered "trigger words" which are defined as words 

or symbols for which a person does not have an accurate concept or words that do not 

produce a mental picture. 

The point here is that the Davis (1994) .correction method, which uses three 

dimensional (3-D) .clay figures and models to represent the physical reality in a 

recognizable way, creates in the mind of the dyslexic a picture and a concept that he or 

she did not have before. The method works with adult dyslexics who have never learned 

to read, because of a perceptual instability; but once the perceptions are stabilized and the 

3-D models are created, a new picture and concepts are available to them. 

A parallelism in perceptual ability could be established between dyslexics and 

second language learners. Perceptions in the first group are unstable (the theory also has a 

methodology to stabilize perception) .which stops them from developing the right 

semantic categories in their LI. In the case of second language learners, perceptions are 

impoverished in a classroom setting and prevent them from acquiring semantic categories 

in the L2. As I said before, mapping or reorganization is not sufficient for formation of 

spatial models' formation. Creation of new mental models is also required. 
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If adult dyslexics overcome faulty perceptions, and can create a new concept using 

haptic and visual 3D model structures that help create spatial conceptual structures in the 

mind, the same principle could apply for second language learners who need to develop 

new spatial concepts in the L2. Moreover, clay models are more specific than models 

from traditional lectures, so each task will elicit fewer of them, thus reducing the poor 

performance that the greater number of models generates and that Johnson-Laird and 

Byrne (2000) .refer to. 

Davis (1994) .insists on the importance of 3-D clay modeling as part of his 

methodology and this coincides with Marr's (1982) .model for processing of visual 

information with 3D model structures, and Jakendoffs (1999) .use of Marr's theory to 

explain possible connections among levels of representation and how they impact 

linguistic and visual understanding. Jakendoff (1999) .states that" 'abstract' thought is 

concentrated in conceptual structure representations and 'spatial' thought in 3D model 

representation, with considerable interplay between the two in many fundamental 

cognitive tasks." The process of guided 3-D clay modeling allows the explicit conceptual 

system to be used to build a physical model which will then be accessible to the system 

that maintains and uses the explicit conceptual system. The model generally is built of 

open-class concepts—it is full of nouns/objects~but can express non-verbal spatial 

information. It is concrete but expresses abstractions. 

In this section we have introduced the rationale for the use of 3-D clay modeling 

instruction intervention tested in this dissertation. In the following section we will tum to 
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the effects of instraction in Second Language Acquisition (SLA), as the main question of 

this dissertation is to investigate whether and under which circumstances formal 

instruction has a positive effect in the acquisition of Spanish locatives. 

2.2.5 THEORIES ON THE ROLE OF FORMAL INSTRUCTION IN SECOND 

LANGUAGE ACQUISITION 

Ellis' (1995) .survey of the different theoretical positions on the role of formal 

instruction (FI) .in SLA distinguishes three major positions a) .formal instruction provides 

no benefit, b) .formal instruction may be helpful but is not neccssary; c) .formal instruction 

is necessary for some aspect of language at least. Table 2.1 below summarized the major 

theoretical positions as of today. 

Table 2.1: Overview of theoretical positions of the role of Formal Instruction 

Status of FI Hypothesis Supporters Problems 

Zero FI is useless Classroom Krashen FI helps to 

option because it does not learning more 
(1982), Dulay improve 

and Burt grammatical 
Abandon contribute to the effective if 

(1973), (1973), accuracy 

ment of FI development of the language learners Newmark (Harley (1989) 

kind of implicit are allowed to 
(1996), , White et al 

Corder (1976) (1991) .FIcan 
knowledge needed construct the 

, Terrell result in new 

for normal interlanguage (1977), knowledge 

communication "naturally." 
Prabhu (1987) given certain 

conditions 
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FI as FI is not The Interface Byalistok No recognition of 

facilitation necessary for 12 hypothesis The 
(1981,1994) di fficulties in 

, McLaughlin sequence of 
Adoption acquisition but it Varia-bility 

(1978), developmental 

ofFI helps learning, in hypothesis.The Sharwood alterations No 

particular by teachibility 
Smith (1981) account for un

.Ellis (1987) planned 
speeding up the hypothesis.The 

, Tarone production Limited 

process of selective (1983), knowledge of 

"natural" attention 
Dickerson natural sequence 

(1974) Piene of acquisition .The 
acquisition hypothesis 

mann (1985). most tenable. 

Necessity FI must be Helps avoid over White (1991) Little if any 

for FI implemented for inclusive , Rutherford general support 

certain linguistic grammar. (1989) 

properties Required to 

(especially adult combat even 

12 learners) "benign over-

generalization" 

According to Ellis (1995; 657) .although every position has its strengths and 

weaknesses, the facilitative position has considerable support. From all the hypotheses 

presented in this group, the selective attention hypothesis is perhaps the most defensible 

because practice makes a difference in L2 learning but not all the time. According to 

him, although practice fails to alter the development in the vernacular style, "teaching 
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structures that the learner is ready for, can result in 'full' acquisition and can causc 

learners to use the structures in a wide range of linguistic contexts, despite the practical 

problems in achieving this." In addition, "formal instruction may prove most facilitative 

when it matches the learner's own preferred learning style." (ibid) 

The position that slates that formal instruction is a necessity for certain linguistic 

properties, especially in the case of adult L2 learners, (White 1991; Rutherford 1989) 

.[cited in Ellis, 1995] may be appropriate in the case of abstract spatial concepts. In the 

case of prepositions, due to their complex form-function relationship, polysemy and 

synonymy, and highly idiosyncratic nature, positive evidence provided by communicative 

input may not be enough to help L2 learners become aware of important differences 

between the LI and the L2. 

In summary, research on the effects of formal instruction shows that one of its 

benefits is to speed up the process through developmental sequences and increasing 

accuracy levels. In some cases these positive effects are durable. In some cases, formal 

instruction may be absolutely necessary to guarantee that the linguistic feature be learned 

at all. Of course factors such as "degree of markedness, form function transparency, and 

the nature of processing operations involved," (Ellis, 1995) .should be considered at the 

time of promoting formal instruction in the classroom. 

We have already discussed in the previous section the incorporation in a second 

language learning context of a methodology based on visual / spatial / kinesthetic learning 

as a pathway to spatial second language acquisition. The role of explicit grammar 
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instruction, will be discussed in the next section. 

2.2.5.1 THE ROLE OF EXPLICIT GRAMMAR INSTRUCTION 

There has been a lot of debate in second language acquisition on the role of 

explicit grammar instruction. Sociolinguistics and psycholinguistics played an important 

role in the decline of grammar in language teaching methodology. Chomsky's Language 

Acquisition Device (LAD) .which influenced greatly Krashen's Input Hypothesis, led to 

Krashen's (1988) .separation between "learning" and "acquisition" where the former is 

less important than the latter, basically because knowledge from the learned system 

cannot be passed into the acquired system. This position makes him assert that in order 

for language acquisition to take place, the extensive use of conscious grammatical rules is 

not necessary. For him "learning" is the product of formal instruction and has nothing to 

do with the process of acquiring a language. The conscious process that derives from 

formal instruction translates only into conscious knowledge 'about' the language, such as 

grammar rules, but this has nothing to do with the acquisition process itself. Krashen 

(1988) .acknowledges explicit instruction only in his Monitor Hypothesis. For him, only 

when explicit knowledge of grammar acts as a 'monitor' for self-correction may explicit 

instruction be useful for adult learners. It also may benefit some adults indirectly by 

lowering their affective filter. 

Other researchers go a step further arguing that descriptive grammar is detrimental 

because it is likely to inhibit learners' interlanguage by persuading them to function 

consciously with the grammatical description given to them. (Prabhu, 1987) .[cited in 
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Willis, 1997], 

This position against formal instruction, in particular explicit grammar instruction, 

has been seriously questioned since the mid 1980s by many researchers both in LI and in 

L2 domains. For example, Ellis (1995) .is of the opinion that even though explicit 

grammar instruction does not influence the order or sequence of acquisition of 

grammatical forms or structures, explicit grammar instruction can affect the L2 

acquisition process in various ways. He agrees with Terrell (1991) .that explicit grammar 

instruction can serve as an advance organizer, by providing the learners with target 

language (TL) .forms and structures that will promote the realization and segmentation of 

input. It also forces the learner to focus on meaning-form relationships and helps them 

with the production of more accurate and complete responses in the TL. 

Ellis' (1995) .support for explicit instruction moves away from the typical 

grammar PPP (presentation, practice, production) .instruction approach before the 1980s 

by suggesting that form-function relationships and the complexity of processing 

operations may account for the degree of teachibility of different grammatical forms. He 

also believes that direct instruction may improve language accuracy, and consciousness-

raising (CR) .activities may help learners to construct their own explicit grammar (Ellis 

and Hedge 1993). 

Moreover, Willis and Willis (1996) .believe that CR activities make learners draw 

their own conclusions about the functioning of the language and they help learners 

become aware of certain language features that they would otherwise be oblivious to. 

The truth is that most of the teaching of spatial prepositions is based on a 
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collection of ad hoc rules illustrated by isolated sentences that will not help the learner 

when they have to apply them in specific contexts. Chalker (1994) .points out that 

although grammar books have more functional and meaning-based descriptions today 

than in the past, these are arranged in a linear way, assuming that learners have other 

knowledge to refer to. For grammar instruction to be effective it needs to focus on form-

meaning relationship and must offer contexts and enough practice for the learner to make 

the generalization required to be applied to other similar contexts Ellis (1995). 

In this section we have discussed the role of formal instruction and the role of 

grammar instruction in SLA and we can see that there some support for the facilitator 

effect of formal instruction. Ln the next section we will discuss the effect of positive 

transfer also as a facilitator in SLA. 

2.2.6 LANGUAGE TRANSFER IN SLA 

Language transfer has been a central area of research since the time of the 

Contrastive Analysis, and it still is. However, Ellis (1995: 310) .points out that there are 

hardly any empirical studies of transfer in L2 learning. 

The general assumption in second language acquisition has been that second 

language learners are inclined to depend on their LI to generate responses in the L2. 

Larsen-Freeman & Long (1991) .believe that the learning of a second language depends 

to a certain extent on the sorts of meanings present in the LI. One assumption is that if 

two languages are markedly different, one could anticipate a fairly high incidence of 

errors in L2, thus indicating an interference of LI with L2 (Dechert, 1983) Albert and 
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Obler (1978) .on the other hand believe that interference occurs between languages with 

more similar structures 

In terms of successful L2 learning, Bialystok (1990) .and Dordick (1996) .point 

out that learners would find it more difficult to understand and learn structures in the L2 

that are more dissimilar compared with the LI and probably would use LI structures as a 

facilitator. Some theoreticians such as Faerch and Kasper (1983) .believe that learning is 

most successful if the LI and the L2 are kept as separate as possible. For them, it is vital 

to prevent LI structures from the entering into L2 leaming process at any cost for L2 

acquisition to be successful, especially if LI and L2 differ considerably. 

Traditionally, LI transfer has been considered as an "interference" of LI 

structures; when LI formal elements are used within L2 contexts, errors in L2 result, due 

to intrinsic differences between the LI and L2. In the case of L2 learners this transfer is 

"not socially motivated [but] unidirectional, and decreases as the learner become more 

proficient." (Ellis, 1995: 310) 

For Ellis (1997:52), "transfer [is] the influence that the learner's LI exerts over 

the acquisition of an L2." For him, the stage of L2 development and the learners' 

perceptions about what is transferable determine the transfer. Only when L2 learners have 

become sufficiently proficient in the L2, or if they consider that transfer will be actually 

helpful will transfer become possible. This of course is based on the notion of the 

"Interlanguage continuum" where L2 learners construct their own interim rules with the 

use of their LI knowledge. Selinker (1971), Seliger (1988) .and Dulay et al (1982) .[cited 

in Ellis (1994) ] consider habits in the LI responsible for interference that appears as the 
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automatic transfer of the surface structure of the LI onto the surface of the L2. For Lott 

(1983: 256), interference manifests itself as "errors in the learner's use of the foreign 

language that can be traced back to the mother tongue." 

There is however the notion of "positive transfer" that occurs when "it can be 

shown that learners acquire L2 features which are the same as or similar to LI features 

with little difficulty." (Ellis, 1995: 719) .For Odlin (1989) .this occurs where there is 

some kind of comparison between the LI and the L2 carried out by the learner, and the 

gain of the positive transfer should be measured not so much in terms of elimination of 

errors, but in their reduction. Of course much research is needed not only to confirm the 

effects of positive transfer, but also to investigate mental processes related to it. 

2.2.7. VYGOTSKY'S LEARNING MODEL 

The core components of Vygotsky's learning theory are: a) .Social interaction, b) 

.Tools for Cognitive Development, and c) .The Zone of Proximal Development (ZPD) 

These are all relevant to Second language learning 

Social interaction is central to Vygotsky's theory of development because he 

believed that social learning leads to cognitive development. However, the transmission 

of cultural information in second and foreign language classrooms is very difficult to 

investigate in L2 classroom contexts because, as Lanlolf (1999:11) .points out "it is not 

known what happens when people appropriate the conceptual and lexical modes of 

organization accepted in the second culture. It is also not clear whether a connection 

exists between linguistic proficiency and the cognitive ability to acquire modes of second 



36 

culture and its conceptual construct." 

For Vygotsky (1982:166) "the central fact about our psychology is the fact of 

mediation."[cited in Cole and Wertsch (1998) ]. The pattern and rate of development is 

determined by language as well as the quality of the "signs, or psychological tools" used 

by the learner to develop concepts. These tools include "various systems for counting; 

mnemonic techniques; algebraic symbol systems; works of art; writing; schemes, 

diagrams, maps, and mechanical drawings; all sorts of conventional signs, and so 

on."(ibid. 137) [cited in Cole and Wertsch (1998) ]. 

Vygotsky (1978: 86) .defines the ZPD as "the distance between the actual 

developmental level as determined by independent problem solving and the level of 

potential development as determined through problem solving under adult guidance or in 

collaboration with more capable peers." Diaz, Neal, and Amaya-Williams, 1990 [cited in 

Cheyne and Tarulli, 1999] believe that "joint activity witli a more competent adult or 

peer, is not in and of itself a condition sufficient to create a ZPD or to promote 

independent task mastery. Accordingly, much research on the ZPD attempts to determine 

the nature and quality of the more competent other's assistance that is most conducive to 

the development of strategic, self-regulated thought and action." 

2.3 SUMMARY 

From this literature review we can see how complex spatial language is and how 

much research needs to be done in this area of SLA. The study of mental models is a 

rigorous means to investigate spatial language across languages and allows for the 
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formulation of a new model that explains how these mental models mediate the use of 

prepositions in the L2. 

The study reported in this dissertation investigates the effect of formal instruction 

in SLA. There are bases to support the facilitator effect of formal instruction as well as 

the facilitator effect of positive transfer in SLA. In the next chapter, the empirical study 

conducted based on this literature review will be presented. 
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3. METHODOLOGY 

3.1 INTRODUCTION 

This chapter will present the methods and procedures that were employed in the 

study considered in this thesis. The study was conducted with the purpose of investigating 

the immediate and delayed effects of formal instruction on the acquisition of the Spanish 

locatives "en," "sobre," "de," and "a" by advanced university learners of Spanish as a 

second language. The assumption was that formal instruction would have a significant 

positive effect over no specific instruction and that each kind of instruction would have a 

significant effect depending on the task at hand. In this study formal instruction is of two 

different types in two different groups: Traditional instruction and 3-D clay modelling 

instruction, plus a Control group with no instruction at all. 

Based on the literature review discussed in the previous chapter, the following 

research questions were investigated: 

a) .Does formal instruction, as opposed to no specific instruction, 

have an immediate and long term effect on the acquisition of the 

Spanish locatives "en," "sobre," "de," and "a" by advanced 

university learners of Spanish as a Second language ? 

b) .Does formal instruction have an immediate and long term effect 

on the acquisition of Spanish locatives for concepts for which 

English native speakers could use the LI to generate correct 

responses in the L2? 
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c) .Does formal instruction have an immediate and long term effect 

on the acquisition of Spanish locatives when there is conceptual 

confusion because the L2 learner could not use the LI to generate 

correct responses in the L2? 

d) .Does formal instruction have an immediate and long term effect 

on the acquisition of the Spanish prepositions when learned by rules 

only? 

It was hypothesized that a) .formal instruction would have a significant immediate 

and delayed general effect over no specific instruction for the mixed concepts chosen for 

this study, b) .formal instruction would have no significant immediate or delayed effect 

over no specific instruction for concepts for which English native speakers could use LI 

to generate correct responses in the L2, c) .formal instruction, specifically 3-D clay 

intervention, could either help resolve the confusion in case of overlapping of spatial 

concepts between the LI and L2 or create new mental representations not existent in the 

LI, d) .formal instruction would have no significant immediate or delayed effect over no 

specific instruction in the case of instruction by rules. 

The chapter will start with the description of the subjects that participated in this 

study followed by the materials and instruments used to collect the data. Finally, the 

chapter will end with a complete discussion of relevant procedures used in data collection 

as well as the data analysis. 
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3.2 THE SUBJECTS 

A total of two hundred forty one (n=241) .students, enrolled in twelve (12) 

•Spanish 202 classes (the last Spanish course required by University of Arizona (U of A) 

.to fulfil the language requirement), participated in this study. Five students were not 

English native speakers, which was the selection criteria for this study, and they were 

excluded from the sample. A small percentage of students did not do one or two of the 

pre-, post- and/or follow-up test on the days when these assessments were scheduled. 

There was no make up date for these tests. The statistical packages automatically deal 

with these cases. 

Only students learning Spanish as a foreign language participated in this study. 

Heritage/Bilingual students did not. Some students reported a second native language 

other than Spanish. 

The study took placc at the U of A during regular Spanish class hours. The study 

was conducted during one semester and twelve sections of Spanish 202 were chosen to be 

part of the experiment. The classes were distributed as follows: Experimental group 1 

(Traditional grammar-based instruction) .(4 sections) , Experimental group 2 (Clay 

Modelling) .(4 sections) , and the Control group (No intervention) .(4 sections) All 

students volunteered to participate in the study. The Control group received no instruction 

but was pre-, post-, and follow-up tested along with the Experimental groups. 

The number of students per section was as follows: Sections 202:15 (n=24) , 

202:16 (n=21) , 202:21 (n=20) , and 202:2 (n=17) .participated as the Control Group. 
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This group received no intervention at all. Sections 202:1 (n=22) , 202:6 (n=19) , 202:14 

(n-20) , and 202:23 (n=19) .participated as the Experimental 1 Group. This group 

received "Traditional grammar-based instruction". Sections 202:10 (n=23), 202:17(n=24) 

, 202:12 (n=14) , and 202:18 (n=23) .participated as the Experimental 2 Group. This 

group received "Clay Modelling" instruction. From the total sample, one German native 

speaker, three Spanish native speakers, and one Cambodian native speaker were removed 

from the sample to satisfy the English native speaker requirement. 

There were a total of eight regular Spanish instructors, four of them native 

Spanish Speakers; the other four instructors were native-like Spanish speakers whose first 

language is English. Experimental directions and other relevant information, both at the 

time of the assessment (pre-, post, and follow-up test) .and at the time of the intervention, 

were given by me, a Spanish native speaker, in English to avoid misunderstandings in the 

directions. 

3.3 MATERIALS 

3.3.1 PREPOSITIONS ANALYZED IN THIS STUDY 

This study examined the acquisition of Spanish locatives "en," "sobre," "de," and 

"a," Spanish counterparts of "in" and "on." For a complete list of English prepositions that 

could be used to translate the Spanish prepositions of interest to this study, see Figure 3.1. 

Prepositions are one of the most difficult grammatical structures for second language 

learners to acquire. Gonzalez-Pueyo (1995:86) .explains that "in" and "on" are not easily 
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literally translated because of a strong semantic overlapping and because of syntactic 

incompatibilities and "neutralizations among Spanish prepositions at a sentence level 

which makes it impossible to translate." 

When trying to find the correct preposition in Spanish, second language learners 

are challenged by semantic polysemy and synonymy. For example, "at night" can be 

translated as "de noche", "por la noche", "durante la noche" and "en la noche." Likewise, 

there are different operations that occur at a syntactic level that take into account the 

different syntactic structures of both languages. 

When compared with the prepositional system in English, Spanish is more 

restricted in the number of prepositions available (20 in the Spanish system and 65 in the 

English system) However, Spanish compensates for this difference with great polysemy 

and synonymy. According to Gonzalez-Pueyo {1995:83) .this explains why at a semantic 

level the domain of English spatial prepositions is more restricted than in Spanish and 

very often the use of a Spanish locative will depend on the context. Another important 

difference is that the "semantic field of Spanish prepositions is not so easily bounded, 

since their meaning is often interrelated, and they have the ability to commute in many 

contexts." (ibid) 

In many circumstances, "in" could be translated as "en" or "sobre", but at the same 

time, "sobre" is equivalent to the English prepositions "on" and "over", and in some 

instances can be translated as "around" and "above." The multiple mapping of the English 

and Spanish prepositions used in this study can be diagrammed as follows: 
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Figure 3.1: Multiple mapping of the English and Spanish prepositions used in the 
study 
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Tbi ouiihoia: 
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At 
ftmhtig) / 
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Esgitk 

Stihic 
fhaiinngi 

It was not possible to explore all the instances where English and Spanish 

prepositions were contusing to the student. Only four distinct problematic cases were 

used in the intervention. One factor for the selection was time limitation. Another was 

that the concepts selected allow relatively simple 3-D clay modeling representations. 
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The cases selected for the 3-D clay or traditional intervention in this study were as 

follows: 

1) .When "in/on" must be translated as "de" 

2) .When "in/on" must be translated as "en" only 

3) .When "in/through/into" must be translated as "a" 

4) .When "in/on/on top of/over" must be translated "en/sobre" 

In addition, the students in both groups received instruction on three rules of 

prepositional usage in Spanish for them to memorize. The rules were as follows; 

A) "En" must be used when we refer to means of transportation 

B) "A" is used when we talk about games or musical instruments 

C) No preposition is used when we talk about dates 

A complete description of the concepts and rules used with examples are included 

in the Appendix section. 

3.3.2 THE HANDOUTS 

The two Experimental groups received identical handouts with the explanation of 

four distinctive problematic cases where Spanish prepositions present specific difficulties 

for English speaking students who are studying Spanish as a second language. In addition, 

the handout included examples of prepositional usage presented as rules to be 

memorized. What varied between the Experimental groups was the way in which the 

handouts were used, as explained in the Procedures section. Experimental group 1 

received a second handout to fill in blanks with the appropriate preposition as part of the 



45 

class exercises. Experimental group 2 received a handout called "Three-dimensional 

learning with clay" and "Talking to your clay" as part of the class exercises in addition to 

the general handout. 

3.3.3 THE EXERCISES 

3.3.3.1 SAMPLE OF CONCEPTUAL EXPLANATIONS OF DISTINCTIVE 

PROBLEMATIC CASES RECEIVED BY BOTH EXPERIMENTAL GROUPS 

This is an example of the explanation of four distinctive problematic cases that 

both Experimental groups received: 

1) IN/ON >DE 
Situation 1 (Choosing involved). 
CONCEPT A; When a specific object is in a specific place and there is no 
question of the speaker moving the object, we use DE 
Ex. Me gusta la planta de la esquina. I like the plant in the comer. 
(You go into a room and you see an object that is already in the comer and you 
just point out to the fact that you like the one that IS SITTING IN THAT 
PARTICULAR PLACE). 
CONCEPT B; When a specific object is in a specific place and there is the 
possibility of placement from the part of the speaker we use EN 
Ex. Me gusta la planta en la esquina. I like the plant in the comer. 
(You go into a room and you see an object that is already in the comer but you 
do not like it there and you point to ANOTHER PLACE where the object 
should be placed). 

3.3.3.2 SAMPLE OF EXERCISES TO PRACTICE PREPOSITIONAL USAGE IN 

CLASS BY EXPERIMENTAL GROUP 1 (TRADITIONAL INSTRUCTION) 

Experimental group 1 received a set of exercises. The purpose of these exercises 
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was to give the students an opportunity to practice the structures learned. These are some 

examples of the exercises; 

1. Esta tarde daremos un paseo barco. 
(This afternoon we will take a ride _____ a boat) 

2. Pasaremos nuestras vacaciones Madrid. 
(We will spend our vacations Madrid) 

3. El corazon esta en el torax. 
(The heart is the thorax) 

4. Hago dibujos el papel. 
(I paint the paper) 

3.3.3.3 SAMPLE OF EXERCISES TO PRACTICE PREPOSITIONAL USAGE IN 

CLASS BY EXPERIMENTAL GROUP 2 (3-D CLAY MODELING INSTRUCTION) 

Experimental group 2 received a handout explaining "Three- dimensional 

learning with clay." This handout was given not during the intervention, but in the 

previous class. The purpose of this handout was to familiarize the students with the 

means of instruction. These are some examples of the recommendations given to the 

students: 

Traditional language instruction is almost completely verbal: you hear 
definitions made out of words. Unfortunately, not all words can be easily 
defined in terms of a different language-or even the same language (try 
describing the difference between "above" and "over") And even when you 
can hear and learn a definition, it's quite difficult to think through the defining 
phrase(s) .every time you want to use a word. 
With the clay learning technique (adapted from Davis Symbol Mastery), you 
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will create your own examples. The process will give you a deeper, more 
accurate, more usable, and more permanent understanding of the words than 
you could get simply by memorizing their definitions. 

1. Understand the word. Read the definition; discuss the word with 
classmates; make up example sentences using the word. Be careful! Some 
words have many definitions, and you need to learn only one at a time. 
2. Create your example. Build a clay model that shows the meaning of the 
word. 
3. Build the word. Make the word out of clay. 
4. Learn the word. Say to the model, "You are meaning (definition in En
glish) ." Say to the word, "You say _." Then say to the model, "Tu eres y sig-
nificas (definition in Spanish)." Say to the word, "Tu dices" 
5. Lock it in. Make a mental picture of the model and word you've created, 
and say the word and definition to yourself. Make sure you can remember the 
model (and definition) .well enough to "look" at your memory and know how 
the word is used. 

In addition. Experimental group 2 received another handout called "Talking to 

your clay" as part of the 3-D clay modelling exercise. This is an example of what students 

had to say aloud to the clay model: 

1 -Situation I You are DE meaning BELONGING TO" 

("Tu eres DE y significas PERTENECES A") 

"You say DE" ("Tu dices DE") 

3.4. 3-D CLAY MODELING 

This study uses a visual/spatial/kinesthetic approach based on the Davis Symbol 

Mastery® program developed by Davis (1994) .which is used to correct trigger words in 

dyslexics which limit reading comprehension and skill. "The students learn the basic 

symbols of reading and writing by creating the alphabet and other symbols as clay 
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models. Abstract words are mastered by creating the concept of each meaning in clay 

along with the word." (http; //www.davisdyslexia.com/faqs.html#2) Abstract words are 

the words that dyslexics have problems with because they are essentially difficult to 

visualize and some persons do not have a complete or accurate concept of them; they 

include function words such as the prepositions investigated in this study. 

The method used in this study is an adaptation of the original method. Table 3.1 

below contrasts the Davis Symbol Mastery® program with the 3-D clay modeling applied 

here in the second language classroom: 

Table 3.1: The Davis Symbol Mastery® program contrasted with the 3-D clay 
modeling instruction applied in the Second language classroom 

Davis Symbol Mastery® 

program 

3-D clay modeling instruction 

applied in the Second language 

classroom 

Implementation One to one basis One instructor interacting with a 

class of up to 24 students 

Time As much time as the client 

needs to master the symbols 

with ample time for the student 

to become familiar with clay 

modeling 

One hour of regular class 

instruction (50') No time for 

careful and in depth attention to 

each student's needs. Students had 

only one previous hour of regular 

class instruction (50') .to become 

familiar with clay modeling. 

http://www.davisdyslexia.com/faqs.html%232
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Concepts One concept at a time based on 

careful diagnosis of the client's 

needs 

Four concepts selected by the 

researcher as problematic concepts 

between LI and L2 

Exercises 1) .Establishing a clear 

understanding of the definition 

upon discussing it with the 

instructor 2) .Make up a sentence, 

3) .Make up a model of the 

sentence in clay 4) .Make the 

symbols of the letters of the word 

out of clay 5) .Make a mental 

picture of what has been created 6) 

.Say aloud to the model :"This is 

(word), meaning (defmition)" 7) 

.Say aloud to the word or symbol: 

"This says (word)." 8) .Make up 

more sentences and phrases until 

the student can do them easily 9) 

•Additional optional exercises: a) 

•touch and say the letter of the 

word, b) .write the word 

1) •The instructor explains the 

defmition of the problematic concept 

and answers questions briefly from 

students. 

2) .The instructor suggests sentences 

and encourages students to make tlieir 

own. 

3) .The student makes up a model of 

the sentence in clay. 

4) .The student makes the symbols of 

the letters of the word out of clay in 

lower case letters• 

5) .The student makes a mental picture 

of what has been created. 

6) .The student says aloud to the 

model in Spanish and in English :"this 

is (word), meaning (defmition) 

7) .The student says aloud to the word 

or symbol: "This says (word)" 

8) .There was no extra time to make 

up more sentences and phrases until 

the student can do them easily. 

9) .There were no additional optional 

exercises. 
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On the basis of table 3.1 above, it is obvious that the 3-D clay modeling 

instruction intervention had many constraints. The students in this study did not have 

enough time to get used to the means of instruction, to practice, or to clarify confusions 

through one to one interaction with the instructor. Implications of the differences will be 

discussed in Chapter 5. 

3.4.1 EXAMPLES OF 3-D CLAY MODELS 

The pictures presented below illustrate how two definitions of the word "the" can 

be represented with clay following the Davis Symbol Mastery® program. The Davis 

method recommends that the clay figures and models be made "realistic." This does not 

mean they have to be exactly lifelike or extremely artistic but that they should be three-

dimensional, and should represent physical reality in a recognizable way. "They should 

not be overly abstract or symbolic. A blob of clay cannot be representative of a car; the 

blob must at least have four wheels." (Davis 1994). 

In addition, the clay model of a person can be made to look like a stick figure, but 

it should be large and sturdy enough to stand on its own. When action or emotion needs 

to be shown, arms and legs are required to adapt to the necessary position, and the head 

can have facial expressions carved into it as well. (ibid. p. 228) 



51 

Figure 3.2: Examples of how two definitions of the word "the" can be represented in 
3-D clay modeling 

1: the: aiiy one of a certain kind [The orange is a fruit. The elephant is a mammal] 

2. the: that one of a number or group [The man on the left is taller] 

The students who participated in the Experimental group 2 followed the 

instructions previously mentioned and constructed models that demonstrated different 

usages of the Spanish prepositions "en," "sobre," "de," and "a." 

3.5 ASSESSMENT TOOLS 

Assessment tools consisted of a) .Demographic survey, b) .the Spanish 

Prepositional Usage test in English and in Spanish and, c) .the 3-D clay modeling 

instruction questiomiaire. 

1. 2 

3.5.1 DEMOGRAPHIC SURVEY 

I designed the demographic survey to gather relevant linguistic and cultural 

information about the students. Linguistic infonnation was obtained, including the first 
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language the subjects had and which other languages they had acquired during their lives. 

Information about the "kind" of English students were exposed to was also important 

because there are some regional differences that may impact the results. 

The Cultural information tried to determine the degree of exposure to the Spanish 

culture, if they had lived in or traveled to a Spanish speaking country and for how long. 

This information is relevant because there may be important individual differences in 

previous knowledge of Spanish locatives that resulted from this kind of exposure. The 

survey also gathered information regarding the students' interaction with native speakers 

outside the classroom. It also investigated how often they watch TV in Spanish ~ 

available in Tucson on a regular basis — and how much reading they did in Spanish, not 

counting the readings assigned in the classroom. 

3.5.2 THE SPATIAL PREPOSITIONAL USAGE TEST IN ENGLISH, AND IN 

SPANISH 

I designed "The Spatial Prepositional Usage Test" in English and in Spanish to 

determine the subjects' command of locatives in both languages. It is a non-standardized 

Achievement test designed to measure level of knowledge in a particular area by eliciting 

production in a guided manner. The test consists of sentence completion where pictures 

of the stimulus word are presented. The Spatial Prepositional Usage Test comes in two 

versions, one in Spanish and the other one in English. They consist of a presentation of 

pictures with an accompanying incomplete sentence in English or in Spanish, depending 

on the version, where the subject is to write the spatial preposition that represents the 
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picture and appropriately completes the sentence. The subjects may not understand the 

entire vocabulary. That is why in this study, pictures are included to diminish lack of 

language knowledge that may interfere with the experiment. 

The Spatial Prepositional Usage Test comes in three versions of the same test 

presented in the pre-, post- and follow-up tests respectively. The tests consist of 11 

questions to test several aspects of learning as explained in the "Results" section. The 

original instrament consisted of 13 questions but at the time of the statististical analysis I 

had to eliminate 2 questions (Spanish test: questions 2 and 8 and English test, questions 1 

and 5) .because of inconsistencies among the pre-, post, and follow-up tests. These are 

some examples of the questions in The Spatial Prepositional Usage Test (See Appendix 

for a full version): 

Figure 3.3: Examples of questions from the Spatial Prepositional Usage Test 
questionnaire 

English: I presume the judoka (on) .top will be the champion 
Spanish; Presume que el judoka (de) .arriba sera el vencedor 



English: The passengers got (on) .the train 
Spanish: Los pasajeros se suben (a/cn) .el tren 

•pBSB 

English: The soloist interpreted a sonata (on) .the piano 
Spanish: El solista interpreto una sonata (a) .el piano 

Taxonomies of prepositional usage by Morera (1988) .and Luque Duran (1973) 

Spanish and Herskovits (1986) .in English, were the bases for the selection of the 

prepositions in the questionnaires. 

3.5.3 THE 3-D CLAY QUESTIONNAIRE 

This questionnaire tried to investigate the students' reaction to the 3-D clay 
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modeling instruction intervention. "Yes and No" questions investigated whether the 

subjects liked to work with clay and other questions asked why. The questionnaire 

included a series of adjectives by which to evaluate the method and offered the 

opportunity for the respondent to expand the list if he decided to. In addition, Lickert-

scale judgments were used for respondents to rank the effectiveness of the method in 

terms of its capacity to make them learn and imderstand the prepositions better. Space for 

general comments was also provided. 

3.6 DATA COLLECTION PROCEDURES 

3.6.1 TIME-LINE OF THE PROCEDURES 

Table 3.2: Overview of the intervention and assessment times. 

Wednesday Friday 

3/20 Pretest all groups 3/22 Pretest all groups 

3/27 Clay practice: Exp. 2 groups A/ B-

Intervention Exp. 1 group A Trad. Instruction & 

Post-Test 

3/29 Intervention Exp. 2 groups A/ 

B & Post-test—Intervention Exp. 1 

group B Trad. Instruction and Post-

Test 

4/3 Post-test Control Groups—Intervention Exp. 

1 group C Trad. Instruction & Post-Test 

4/5 Post-test Control Groups-

Intervention Exp. 1 group D Trad. 

Instruction & Post-Test 

4/10 Clay practice: Exp. 2 groups C/ D~Exp. 1 

A Trad. Follow-up test 

4/12 Intervention Exp. 2 groups C/ 

D & Post-test Exp. 2 groups A/ B 

and Follow-up test. Exp. 1 group B 

Trad. Follow-up test 
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4/17 Exp. 1 group C Trad. Instruction Follow-

up test—Follow-up tests Control groups 

4/19 Exp. 1 group D Trad. 

Instruction Follow-up test Follow-up 

tests Control groups 

4/24 4/26 Exp.2 groups C/ D & Follow-up 

3.6.2 RECRUITMENT OF SUBJECTS 

With the permission of the instructor, I visited each class and explained to the 

students that I was carrying out a study to investigate the effects of formal instruction in 

the acquisition of the Spanish prepositions. I explained that twelve sections of Spanish 

202 were selected and I handed out the consent form with the explanation of what was 

expected from the subjects that participated in the study. 

The consent form explained the general requirements of the study. Students were 

required to: 

A) .Answer six short (10 minute) .questionnaires during the study, and 

B) .If they belonged to the Experimental group 1 they would receive explicit instruction 

of Spanish prepositions using verbal examples of usage and handouts with exercises. On 

the other hand, if tliey belonged to the Experimental group 2 they would participate in a 

session where they would be making 3D clay models of situations in which prepositions 

are used and receive handouts with exercises. They would also participate in a one hour 

class to get some familiarization with 3-D clay modeling instruction by practicing with 

clay two days before the intervention. Finally, if they belonged to the Control group they 

would be asked to take pre-, post and follow-up tests only. No intervention would be 



57 

given to this group. 

Subjects were informed that prepositions were one of the word types Second 

Language Learners have most difficulty with, but were not told what prepositions the 

experiment was based on. Those who agreed to participate had to sign a consent form 

where risks, benefits and confidentiality were clearly stated. 

The same day, students were introduced to the study by the principal researcher; 

the students were given the pre-test version of the Spatial Prepositional Usage Test in 

English, and in Spanish. Table 3.2 shows the schedule of the intervention, which lasted 

for 6 weeks. 

I, the principal researcher, conducted all experimental instructions in English. 

Spanish and English were used in the classroom during the intervention. 

3.6.3 TESTING 

3.6.3.1 PRE-TESTING 

Pre-testing was done the same day I visited the classes to inform the students of 

the study they were invited to participate in. The subjects received The Spatial 

Prepositional Usage Test in English, and in Spanish. First they answered the English 

version followed by the Spanish one. The English version was an exact version of the 

Spanish one but in English arranged in a different order. This was done because, since the 

students received the English version first, I did not want the English test to guide the 

responses in the Spanish test. The English version was administered first to control for 
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possible lack of vocabulary in Spanish of the words present in the test. The test lasted 

approximately 10 minutes and was administered me. If there were any questions 

regarding the correct answer in the L2 I instructed the subjects to answer in the best way 

they could. 

3.6.3.2 POST-TESTING 

Experimental subjects in both groups received the post-test immediately after the 

intervention. The post-test for the Control group was administered by the instructor or by 

me two weeks after the pre-test, first in English and then in Spanish. 

3.6.3.3 FOLLOW-UP TESTING 

The follow-up test for the Experimental and Control groups was administered by 

the instructor or by me two weeks after the post-test first in English and then in Spanish. 

3.7. TRADITIONAL INSTRUCTION 

The Experimental group 1 received a handout which explained four cases that 

presented conceptual confusion and three situations requiring memory of a rale. I 

explained the concepts and carried out the class discussion in English to make sure the 

students understood the difference between prepositional usage in Spanish and in English. 

The students also received a handout with exercises and were encouraged to fill in the 

blanks with the right preposition. These exercises were done individually by the students 
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during the class. At the end of the intervention, the last activity was to check the answers 

with me. For this purpose I used an overhead projector and encouraged the students to 

participate. Once the intervention ended students received a Post-test version of the test 

first in English and then in Spanish. 

3.8.3-D CLAY MODELING 

3.8.1 EXERCISES WITH CLAY PREVIOUS TO THE INTERVENTION 

3-D clay modeling instruction (Experimental group 2) .was conducted in an extra 

class session (50 minutes class time) .to familiarize the subjects with the means of 

instruction two days before the intervention. Students met every other day, so they had to 

wait two days after the practice with the clay took place to receive the intervention that 

lasted exactly the same time as the Traditional instruction in Experimental group 1. 

Students in Experimental group 2 had no previous contact with 3-D clay modeling 

instruction. Two days before the intervention, students were taught to make sentences 

with other abstract concepts not related with the prepositions studied in this dissertation. 

The students and I made clay models of two sentences where the contrast of "por" and 

"para," equivalents of the preposition "for" in English, was made. The students were 

given the sentences; "Lo hice por/para ti" (I did it for you) .and were instructed to make 

models that show the difference between "por/para." 

During this preparatory day, students also received a handout that explained the 
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rationale of 3-D clay modeling instruction with some hints about how to carry out the 

exercises better. This handout was returned to me after the class and it was given back to 

the students the day the intervention took place. 

3.8.2 3-D CLAY MODELING INSTRUCTION INTERVENTION 

During the intervention, students were encouraged to make 3-D clay models. They 

received the same handout with the explanation of the problematic cases the 

Experimental group 1 received. They also received a handout that explained the rationale 

of 3-D clay modeling instruction with some hints on how to carry out the exercises and 

another handout that gave the sentences used in the "Talk to your clay" exercise. 

I explained the problematic concepts and briefly answered questions from 

students. I suggested sentences but encouraged students to make up their own. The 

students were supposed to show the question they had created to me to verify if the model 

corresponded with the context. Students made a model corresponding to the sentence in 

clay, as well as spelling the preposition in clay in lower case letters. When they had the 3-

D model ready with the corresponding word, they were encouraged to make a mental 

picture of what they had created. Finally, using the "Talking To Your Clay" handout, 

students were encouraged to "talk" to their clay models by saying aloud in English to the 

model "You are (word) .and, meaning (definition) "and in Spanish "Tu eres (palabra) .y 

significas (definicion) .followed by saying aloud to the word or symbol: "This says (word) 

." (Aqui dice (palabra)) .There was no time to do the Davis method step of making up 
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more sentences and phrases until the student can do them easily. Once the intervention 

ended, students received a post-test version of the test and answered the questionnaires, 

first in English and then in Spanish. 

3.9 JUSTIFICATION OF STATISTICAL ANALYSIS 

All statistical procedures were performed with SPSS (version 11.1) This is a 

Quasi-Experimental study design because the students in the treatment and comparison 

groups were neither randomly selected nor randomly assigned. I had to apply the same 

treatment simultaneously to entire classes. It is possible that these pre-existing groups 

were dissimilar, in one way or another, on factors related to their knowledge of Spanish 

prepositions before the treatment or intervention took place. Analysis of covariance 

(ANCOVA) .was used to analyze the data to control pre-existing differences, if any. 

Quasi-experimental designs, with both pre and post tests, must be analyzed using 

ANCOVA because it allows adjustments for the pretest measurement when it covarics 

with the outcome measurement. (http;//trochim.human.comell.edu/tutorial/belue/quasexp 

.html) .In this study in particular, by removing the effect of the pretest measure I was able 

to just look at the difference caused by the treatment methods between the treatment and 

comparison groups. 

ANCOVA is a particular case of the general linear model, and thus can be thought 

of in terms of regression or ANOVA design. However, since ANOVA is not capable of 

correcting for differences in pre-test means, ANCOVA is used to increase the precision of 

the experiment by removing the effect of an unrelated cause of variance, which would 
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otherwise introduce error. If error decreases in the analysis, power increases. Also, "the 

ANCOVA design can be thought of as subtracting the variances due to the covariate out 

of the means before comparisons are made." (http://ocean.otr.usm.edu/~ajmckee/ 

cj 625/section%2011 .pdf) 

Because there are three sections in the study, Post hoc Bonferroni tests were 

performed every time ANCOVA found significant results to determine where the 

significant differences between groups were. The Bonferroni test is a statistical method 

that adjusts the significance level when multiple comparisons are made to control Type I 

error at a selected value. It is very conservative and it is recommended when a large 

number of group means are being compared. 

For the general Research Question, where I was interested in finding out whether 

there was a difference between the Control group and experimental group (combination 

of Intervention 1 and intervention 2), I used a Helmert contrast analysis which compares 

the means of the Control group with the means of Traditional instruction and 3-D clay 

modeling instruction groups combined. This comparison is not available in either 

ANCOVA or Bonferroni tests. In the following chapter I will present the results followed 

by the discussion of these results in Chapter 5. 
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4. RESULTS 

4.1 INTRODUCTION 

This chapter introduces the results of the data analysis carried out to answer the 

research questions that guided this study based on the procedures specified in Chapter 3. 

This study investigated whether formal instruction, as opposed to no specific 

instruction, had an immediate and long term effect on the acquisition of the Spanish 

locatives "en," "sobre," "de," and "a" by advanced university learners of Spanish as a 

second language. Formal instruction was of two types; Traditional instruction and 3-D 

clay modelling instruction. The variables that were of interest to all questions were the 

instruction method, immediate and delayed effects measured by the post and follow-up 

tests, and prior knowledge, which was measured by the pre-test. 

To examine the immediate and delayed effects of formal instruction on the 

acquisition of Spanish locatives, two ANCOVA analyses were performed: one for the 

immediate effect and another one for the delayed effect. In both analyses the independent 

variable, formal instruction had three levels, which included Control, Traditional 

instruction, and 3-D clay modeling instruction. For the immediate effect ANCOVA 

analysis, the immediate Post-test score was the dependent variable; for the delayed effect 

ANCOVA analysis, the delayed Follow-up test score was the dependent variable. To 

control for the differences of pre-treatment knowledge on Spanish prepositions, both 

analyses had the prior knowledge measured by the Pre-test as the covariate. Unless 
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specified otherwise, the ANCOVA analysis were performed at a level of significance of 

.05 (a = 0.05) .to decide whether to reject the null hypotheses. The Bonferroni adjusted 

level of significance was determined by the number of comparisons. In this case three 

pair-wise comparisons resulted in an adjusted alpha value of 0.0167 (a 0.05/3=0.0167) 

Complete statistic tables are included in Appendix D. 

4.2 IMMEDIATE AND LONG-TERM EFFECTS OF FORMAL INSTRUCTION 

The main general research question that guided this study was: Does formal 

instruction, as opposed to no specific instruction, have an immediate and long term effect 

on the acquisition of the Spanish locatives "en," "sobre," "de," and "a" by advanced 

university learners of Spanish as a second language? 

4.2.1 DESCRIPTIVE STATISTICS 

Table 4.1: Pre-, Post- and Follow up- test means by type of treatment 

Treatment N Pre-test 

Means 

N Pos-test 

Means 

N Follow up-test 

Means 

Control 68 5.00 64 4.73 61 4.58 

Traditional 71 4.56 61 6.26 63 5.10 

3-D Clay 74 4.97 61 7.09 69 5.58 
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Figure 4.1: Pre-, Post- and Follow up- test means by type of treatment 
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Table 4.1 and Figure 4.1 show means for the Pre-, Post- and Follow up-tests by 

type of treatment. We can see that there was an i ncrease in the Post-test results for both 

treatment groups but the Control group remained almost the same with a very slight 

decrease. The increase in the Post-test results was not maintained in the Follow-up 

results; however, the treatment groups still maintained higlier means in the Follow-up 

results compared with the Pre-test results. The Control group showed a slight decrease in 

the Follow-up results compared with the Pre-test results. Several statistical tests were 

used to evaluate the statistical significance of these results. 
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4.2.2 ANALYSIS OF STATISTICAL SIGNIFICANCE 

Analysis of Covariance (ANCOVA) .on the Post-test and the Follow-up test with 

the Pre-test as the covariate showed a significant relationship between the covariate and 

the dependent variable (Post-test F A,182) .= 22.33; p < .001 and Follow-up test F 

(1,189) .= 23.81; p < .001) .indicating that previous knowledge of Spanish prepositions 

accounts for a significant portion of the variance of the immediate and delayed measures 

of Spanish prepositional knowledge. With the ANCOVA testing the significance of 

instruction method, (Post-test F (2,182) .= 36.59; p< .001 and Follow-up test F (2,189) .= 

7.053; p= .001) .there is a significant difference in the dependent variable after the impact 

of previous knowledge is controlled for by the covariate. In other words, when previous 

knowledge is accounted for, there is in fact a significant effect of different instruction 

methods. 

To follow up findings of the ANCOVA tests, Bonferroni Post-hoc test on the 

Post-test showed that there is a significant difference between the Control group and the 

Traditional instruction group (p < 0.001) .and also between the Control group and the 3-D 

clay modeling instruction group (p < 0.001) However, it does not show a significant 

difference between the Traditional instruction group and the 3-D clay modeling 

instruction group (p = 0.042) On the Follow-up test the Bonferroni test shows a 

significant difference between the Control group and the 3-D clay modeling instruction 

group (p = 0.001) .but not between the Control group and the Traditional instruction 

group (p = 0.32) In addition, the test does not show a significant difference between the 
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Traditional instruction group and the 3-D clay modeling instruction group (p = 0.95). 

To make sure that there was indeed a significant long term effect of formal 

instruction compared to no instruction, a Helmert contrast analysis was performed. This 

test provides a comparison between the Control group and the two experimental groups 

combined. Results of the Helmert contrast reveal a significant effect between the mean of 

the Control and the mean of the experimental groups combined (p = .005) Implications of 

these results will be considered in the next chapter. 

The results presented so far correspond to the analysis of the immediate and long-

term effect of formal instruction in general which provide a positive answer to the first 

general research question of this study. Because questions in the Spatial Prepositional 

Usage Test in Spanish covered information that dealt with different spatial concepts and 

each type of intervention addressed them differently, I will report the analysis of 

questions of individual concepts and the questions for clusters of individual concepts to 

investigate the impact of formal instruction in more detail. 

4.3 DETAILED ANALYSIS OF THE SPANISH LOCATIVES CONCEPTS UNDER 

INVESTIGATION 

All the questions presented in the Spatial Prepositional Usage Test in Spanish 

measured the effect of formal instruction on the acquisition of specific Spanish locatives. 

It was also hypothesized that different kinds of instruction would have different effects, 

depending on the task at hand. 
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Specifically, questions 3, 5, 6 and 11 did not present conceptual confusion to the 

subjects because they could use LI to generate correct responses in the L2. The cluster of 

questions 4, 7, 9, and questions 1 and 10 of the Spatial Prepositional Usage Test in 

Spanish posed conceptual confusion for native English speakers and measured concepts 

that were particularly important for the 3-D clay modeling intervention. Finally Questions 

12 and 13 were introduced as rules to both experimental groups. 

4.3.1 QUESTIONS OF THE SPATIAL PREPOSITIONAL USAGE TEST IN SPANISH 

THAT MEASURED CONCEPTS THAT COULD HAVE BEEN MEDIATED BY 

ENGLISH PREPOSITIONS. 

From all the questions in the Spatial Prepositional Usage Test in Spanish, 

questions 3,5,6 and 11 of the Spatial Prepositional Usage Test in Spanish measured 

concepts that did not pose conceptual confusion for native English speakers. It was 

hypothesized that for this kind of concept, English native speakers could use the LI to 

generate responses in the L2. It was also hypothesized that formal instruction would have 

no significant effect in creating new concepts not present in the LI simply because the 

learners already had a mental representation available to them in the LI to generate the 

correct answer in the L2. 

4.3.1.1. QUESTIONS 3, 5, 6 AND 11 OF THE SPATIAL PREPOSITIONAL USAGE 

TEST IN SPANISH 

ANCOVA on the Post-test and the Follow-up test with the Pre-test as the 



69 

covariate showed a significant relationship between the covariate and the dependent 

variable (Post-test Ffl, 182) =19.58; p < .001 and Follow-up test F ('1,189) .=13.02; p < 

.001) .indicating that previous knowledge of Spanish prepositions accounts for a 

significant portion of the variance of the immediate and delayed measures of Spanish 

prepositional knowledge. In this case, the ANCOVA found a strong significance of 

instruction method only for the immediate effect, (Post-test F (2,182) .=; p <.001) 

.indicating that there is a significant difference in the dependent variable after the impact 

of previous knowledge is controlled for by the covariate. For the delayed effect {F (2,189) 

.=; p =.119) .the ANCOVA found no significance of instruction method, indicating that 

there was no significant difference in the dependent variable after the impact of previous 

knowledge is controlled for by the covariate In other words, when previous knowledge is 

accounted for, there is in fact a significant effect of different instruction methods only in 

the short term, but the effect is not sustained in the long run. 

To follow up findings of the ANCOVA tests, Bonferroni Post-hoc test, was 

performed only on the Post-test. The test showed that there is a significant difference 

between the Control group and the Traditional instruction group (p < 001) .but not 

between the Control group and the 3-D clay modeling instruction group (p=.375) In 

addition, the test did not show a significant difference between the Traditional instruction 

group and the 3-D clay modeling instruction group (p = .024) Implications of these results 

will be considered in the next chapter. 
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4.3.2. QUESTIONS OF THE SPATIAL PREPOSITIONAL USAGE TEST IN SPANISH 

THAT PRESENTED CONCEPTUAL CONFUSION 

From all the questions in the Spatial Prepositional Usage Test in Spanish, the 

cluster of questions 4, 7 and 9 and questions 1 and 10 of the Spatial Prepositional Usage 

Test in Spanish posed conceptual confusion for native English speakers. There were 

several differences between the prepositions in the cluster of questions 4, 7 and 9 and 

questions 1 and 10. 

First, the cluster of questions 4, 7 and 9 tested whether the students had learned 

that in Spanish when we are talking about parts of the whole we use "de" and not "en" 

because the parts of the whole in Spanish are conceptualized not as being inside of the 

whole but belonging to it. In the case of question 1 the use of "de" instead of "en" was 

determined by the speaker's capacity to choose the location of the object. In other words, 

if a specific object is in a specific place and there is no question of the speaker moving 

the object, we use "de." Finally, in question 10, the Spanish preposition can not be static 

while the English may be. 

It was hypothesized that 3-D Clay intervention could a) .help resolve the 

confusion in case of overlapping of mental representations of spatial concepts between 

LI and L2 or b) .create new mental representations of the spatial concept not existing in 

the LI. 
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4.3.2.1 CLUSTER OF QUESTIONS 4, 7 AND 9 OF THE SPATL\L PREPOSITIONAL 

USAGE TEST IN SPANISH 

ANCOVA on the Post-test and the Follow-up test with the Pre-test as the 

covariate showed a significant relationship between the covariate and the dependent 

variable (Post-test F fl,182) .=17.94; p <,001 and Follow-up test F (\,\ 89) .=23.69; p 

<.001) .indicating that previous knowledge of Spanish prepositions accounts for a 

significant portion of the variance of the immediate and delayed measures of Spanish 

prepositional knowledge. With the ANCOVA testing the significance of instruction 

method, (Post-test F (2,182) .=11.23; p <.001 and Follow-up test F (2,189) .=9.71; p 

<.001) .there is a significant difference in the dependent variable after the impact of 

previous knowledge is controlled for by the covariate. In other words, when previous 

knowledge is accounted for, there is in fact a significant effect of different instmction 

methods. 

To follow up findings of the ANCOVA tests, Bonferroni Post-hoc test, on the 

Post-test showed that there was no significant difference between the Control group and 

the Traditional instruction group (p = .041) .but it showed significant difference between 

the Control group and the 3-D clay modeling instruction group (p < .001) No significant 

difference was found between experimental groups (p = .086). 

Bonfenoni Post-hoc test, on the Follow-up test showed significant difference 

between the Control group and the 3-D clay modeling instruction group (p <.001) .but not 

between the Control group and the Traditional instruction group (p = .434) In addition, 
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significant difference was found between experimental groups (p <.016) Implications of 

these results will be discussed in Chapter 5. 

4.3.2.2. QUESTION 1 OF THE SPATIAL PREPOSITIONAL USAGE TEST IN 

SPANISH 

ANCOVA on the Post-test and the Follow-up test with the Pre-lest as the 

covariate showed a significant relationship between the covariate and the dependent 

variable (Post-test F (\, 182) .= 9.78; p = .002. and Follow-up test F (1,IS9) = 17.79; 

p < .001) .indicating that previous knowledge of Spanish prepositions accounts for a 

significant portion of the variance of the immediate and delayed measures of Spanish 

prepositional knowledge. In this case, the ANCOVA found a strong significance of 

instruction method only for the immediate effect, (post-test F (2,182) .=28.39; p <.001) 

.indicating that there is a significant difference in the dependent variable after the impact 

of previous knowledge is controlled for by the covariate. For the delayed effect F (2,189) 

.= 2.87; p =.059) .the ANCOVA found no significance of instruction method, indicating 

that there was no significant difference in the dependent variable after the impact of 

previous knowledge is controlled for by the covariate In other words, when previous 

knowledge is accounted for, there is in fact a significant effect of different instruction 

methods only in the short term, but the effect is not sustained in the long run. 

To follow up findings of the ANCOVA tests, Bonferroni Post-hoc test, was 

performed only on the Post-test. The test showed that there is a significant difference 
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between the Control group and the 3-D clay modeling instruction group (p < .001) .but 

not between the Control group and the Traditional instruction group (p=.082) In addition, 

the test showed a significant difference between the Traditional instruction group and the 

3-D clay modeling instruction group (p < .001) Implications of these results will be 

discussed in Chapter 5. 

4.3.2.3. QUESTION 10 OF THE SPATIAL PREPOSITIONAL USAGE TEST IN 

SPANISH. 

ANCOVA on the Post-test with the Pre-test as the covariate did not show a 

significant relationship between the covariate and the dependent variable (Post-test F 

(\, 182) .= 1.509; p = .221) .indicating that previous knowledge of Spanish prepositions 

did not account for a significant portion of the variance of the immediate measures of 

Spanish prepositional knowledge. On the other hand, ANCOVA on the Follow-up test, 

with the Pre-test as the covariate, showed a significant relationship between the covariate 

and the dependent variable (F fl,189) .= 5.75; p = .017) .indicating that previous 

knowledge of Spanish prepositions accounted for a significant portion of the variance of 

the delayed measures of Spanish prepositional knowledge. In this case, the ANCOV.A. 

found a strong significance of instruction method only for the immediate effect, (post-test 

F (2,182) .=24.89; p <.001) .indicating that there is a significant di fference in the 

dependent variable after the impact of previous knowledge is controlled for by the 

covariate. For the delayed effect F (2,189) .= .89; p =.412) .the ANCOVA found no 
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significance of instruction method, indicating that there was no significant difference in 

the dependent variable after the impact of previous knowledge is controlled for by the 

covariate In other words, when previous knowledge is accounted for, there is in fact a 

significant effect of different instruction methods only in the short term, but the effect is 

not sustained in the long run. 

To follow up findings of the ANCOVA tests, Bonfcrroni Post-hoc test, was 

performed only on the Post-test. The test showed that there is a significant difference 

between the Control group and the 3-D clay modeling instruction group (p < .001) .and 

between the Control group and the Traditional instruction group (p=.011) In addition, the 

test showed a signi ficant difference between the Traditional instruction group and the 3-D 

clay modeling instruction group (p < .001) Implications of these results will be discussed 

in Chapter 5. 

4.3.3 QUESTIONS OF THE SPATIAL PREPOSITIONAL USAGE TEST IN SPANISH 

THAT REFLECTED INSTRUCTION BY RULE. 

From all the questions in the Spatial Prepositional Usage Test in Spanish, 

questions 12 and 13 presented conceptual confusion to the learners because the concepts 

differ between LI and L2. The concepts were introduced to the learners by means of 

making them aware of the rules that apply in the L2. It was hypothesized that formal 

instruction would not be effective because rules a) .do not help resolve the confusion in 

case of overlapping of spatial concepts between languages and b) .do not help to create a 
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new spatial concept that does not exist in the LI. In this case both groups received the 

same kind of information. The main difference was that the Traditional instruction group 

did some exercises in class while the 3-D clay modeling instruction group just read the 

rules from the handout and did not practice the rule at all. 

4.3.3.1 QUESTION 12 OF THE SPATIAL PREPOSITIONAL USAGE TEST IN 

SPANISH 

Question 12 of the Spatial Prepositional Usage Test in Spanish posed a confusing 

conceptual situation for native English speakers in that the preposition "on" or "with" 

should be translated as "a" and not "con" or "en." It was crucial for the student to 

understand and internalize that there is a rule in Spanish that says that "a" is used 

"between verbs that indicate a musical activity or game and the noun that indicates the 

instrument used in the action of the verb." 

ANCOVA on the Post-test with the Pre-test as the covariate did not show a 

significant  relat ionship between the covariate and the dependent  variable (Post- test  F 

('1,182) .= 0.12; p = .913) .indicating that previous knowledge of Spanish prepositions did 

not account for a significant portion of the variance of the immediate measures of Spanish 

prepositional knowledge. On the other hand, ANCOVA on the Follow-up test, with the 

Pre-test as the covariate, showed a significant relationship between the covariate and the 

dependent variable {F f 1,189) .= 8.66; p - .004) .indicating that previous knowledge of 

Spanish prepositions accounted for a significant portion of the variance of the delayed 
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measures of Spanish prepositional knowledge. With the ANCOVA on the Post-test and 

Follow-up test testing no significance of instruction method, (Post-test F (2,182) .=1.08; 

p = .341 and Follow-up test F (2,189) .= 1.12; p = .326)) .there was no significant 

difference in the dependent variable after the impact of previous knowledge is controlled 

for by the covariate. Implications of these results will be considered in the next chapter. 

4.3.3.2 QUESTION 13 OF THE SPATIAL PREPOSITIONAL USAGE TEST IN 

SPANISH 

Question 13 of the Spatial Prepositional Usage Test in Spanish posed a confusing 

conceptual situation for native English speakers in that in Spanish, when it comes to 

dates, no preposition is used. 

ANCOVA on the Post-test and the Follow-up test with the Pre-test as the 

covariate showed a significant relationship between the covariate and the dependent 

variable (Post-test F (1,182) .= 8.66; p = .004 and Follow-up test F ('1,189) .= 21.96; p < 

.001) .indicating that previous knowledge of Spanish prepositions accounts for a 

significant portion of the variance of the immediate and delayed measures of Spanish 

prepositional knowledge. With the ANCOVA testing the significance of instruction 

method, for the immediate effect, (Post-test F (2,182) .=4.727; p = .010) .there was a 

significant difference in the dependent variable after the impact of previous knowledge is 

controlled for by the covariate. For the Follow-up test F (2,189) .= 1.128; p = 326) .the 

ANCOVA found no significance of instruction method, indicating that there was no 

significant difference in the dependent variable after the impact of previous knowledge is 
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controlled for by the covariate. 

To follow up findings of the ANCOVA tests, Bonferroni Post-hoc test, was 

performed only on the Post-test. The test showed that there is a significant difference 

between the Control group and the 3-D clay modeling instruction group (p < .013) .but 

not between the Control group and the Traditional instruction group (p=.062) Tn addition, 

the test did not show a significant difference between the Traditional instruction group 

and the 3-D clay modeling instruction group (p = 1) Implications of these results will be 

considered in the next chapter. 
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4.4 OVERVIEW OF RESEARCH QUESTIONS AND METHODOLOGY 

Table 4.2: Overview of research questions, data analysis and statistically significant 
results 

Note: Types of Instruction; Control (C) , Traditional (1) .and 3-D clay modeling 
instruction (2) 

Research Question Data Analysis Statistically significant 

difference among groups 

1-Docs formal instruction have an ANCOVA and Immediate; 

immediate and long term effect in BONFERRONl tests C-Experimental groups 

the acquisition of the Spanish Helmert contrast Delayed; 

locatives by advanced university C-Experimental groups 

learners of Spanish as a Second 

language ? 

2-Does formal instruction have an Cluster of questions Immediate; C-1 

immediate and long term elTect in 3,5,6 and 11 

the acquisition of Spanish ANCOVA and 

locatives for concepts that BONFERRONl tests 

English native speakers could use 

LI to generate correct responses 

in the L2? Q 3,5,6 and 11 only 
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3a-Does formal instruction have an 

immediate and long term effect in the 

acquisition of Spanish locatives when there 

is conceptual confusion? Q 4, 9 and 7 only 

Cluster of questions 

4, 9 and 7 ANCOVA 

and BONFERRONI 

tests 

Immediate: C-2. 

Delayed;C-2, 1-2 

3b-Does formal instruction have long term 

effect in the acquisition of Spanish 

locatives when there is conceptual 

confusion ? Q1 only 

Q1 

ANCOVA and 

BONJFERRONI 

Immediate: C-2, 

1-2 

3c- Does formal instruction have an 

immediate and long tenn effect in the 

acquisition of Spanish locatives when there 

is conceptual confusion ? QIO only 

QIO 

ANCOVA and 

BONFERRONI 

Immediate: 

C-2, 1-2., 1-2 

4a-Does formal instruction have an 

immediate and long term effect in the 

acquisition of the Spanish prep when 

learned by a rule? Q 12 only 

Q 12 

ANCOVA 

4b-Does formal instruction have an 

immediate and long term effect in the 

acquisition of the Spanish prep when 

learned by a rule? Q13 only 

Q13 

ANCOVA and 

BONFERRONI 

Immediate: C-2 
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5. DISCUSSION 

5.1 INTRODUCTION 

This study examined the acquisition of Spanish locatives "en," "sobre," "de," and 

"a," Spanish counterparts of "in" and "on." {For a complete list of English prepositions 

that could be used to translate the Spanish prepositions of interest to this study, see Figure 

3.1.) .The study investigates the effect of two different kinds of formal instruction; 

Traditional instruction and 3-D clay modeling instruction and their effect on the learning 

task at hand. 

The analysis of the data gathered in the pre- test provided information about the 

actual knowledge of spatial prepositions that Spanish students had before the beginning 

of the study and the post and follow-up tests provided data on the impact of the 

intervention immediately after and two weeks later. In addition questionnaire data was 

analyzed to examine what the students thought about one of the methods of instruction. 

In this chapter 1 will discuss the results based on the analysis presented in the 

previous chapter. The chapter will be divided into two sections: one devoted to the 

discussion of quantitative results, and the other to the discussion of qualitative data 

gathered from questionnaires. First I will discuss the characteristics of the population, and 

then I will discuss the effects of formal instraction with reference to the literature and 

previous studies in Second Language Acquisition. Next, I will analyze the results of the 

questions in the Spatial Prepositional Usage Test in Spanish test that dealt with concepts 

that did not pose conceptual confusion for the L2 learner with reference to language 
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transfer. Then I will look at the benefits and limitations of 3-D clay modeling instruction 

and its influence on the creation of new L2 mental representations and on the clarification 

of conceptual overlapping between the Li and the L2. Next, I will discuss the 

effectiveness of rule instruction followed by a discussion of the qualitative data gathered 

from the 3-D clay modeling instruction questionnaire. Pedagogical impHcations of the 

findings and the limitations of the study plus recommendations for future research will be 

presented at the end. 

5.2 CHARACTERISTICS OF THE POPULATION 

As mentioned in Chapter 3, a total of two hundred forty one (n=241) .students 

enrolled in twelve (12) .Spanish 202 classes (the last Spanish course required by the U of 

A to fulfil their language requirement) .participated in this study. Regarding the 

environment where Spanish was acquired, no subject reported to have studied Spanish 

only at home. Only a small percentage of students reported to have learned Spanish both 

in School and at Home (10.4%) .and the vast majority reported to have studied Spanish 

only at School (89.6) According to the standards established by the Department, students 

who have studied Spanish mainly at Home or at Home and at School and have a 

proficiency level of a bilingual student are considered Heritage/Bilingual students and do 

not attend regular foreign language Spanish classes like the ones that participated in this 

study. No Heritage/Bilingual subjects who had learned Spanish and English 

simultaneously as children in the United States or abroad were considered in this study. 

This does not mean that students did not learn a language other than Spanish either at 



82 

Home, in School or both. Subjects reported the following second and third languages; 

French, Polish, Cambodian, German, Latin, Japanese, Hebrew and Hindi. 

92.5% of the subjects reported some kind of Spanish instruction prior to entering 

College. 41.5% of them reported three to four years of learning experience followed by 

28.3% who reported one to two years of learning experience. Only 16% reported more 

than five years of learning experience and 6.6% reported less than one year. 

Analysis of exposure to Spanish-Speaking Culture (SSC) .outside the classroom: 

Table 5.1: Analysis of exposure to SSC outside the classroom 

Traveled to a 
Spanish 
speaking 
country 

Lived in a 
Spanish 
speaking 
country 

Interact with 
Native-Speakers 

Watch 
TV in 

Spanish 

Read 
books in 
Spanish 

NEVER 30.% NEVER 94.8 % NEVER 1 6 %  43.4% 56.6% 

Short 

Vacation 

70.% 1-5 years 5.2 % SOMETIMES 6 7 %  53.3% 39.6% 

FREQUENT 11.3 

% 

2.2% 3.8 % 

VERY 

OFTEN. 

5.7 % .5% 0% 

Overall 100% Overall 100% Overall 100% 100% 100% 

From the percentages of Spanish language instruction before College and 

exposure to Spanish speaking culture we can conclude that the subjects that participated 
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in this study have a very superficial contact with the language and with the culture. Most 

of them never lived in a Spanish speaking country and if they traveled to any it was only 

for a short visit. Moreover the exposure to the language outside the classroom is also very 

low. Cultural exposure and exposure to the language outside the classroom is important 

to increase the amount of meaningful input in the L2. This could be achieved by making 

use of the language in native-like contexts or by receiving massive doses of language 

input, through extensive reading or high levels of continuous interaction with Spanish 

peaking people. 

Although the pre-test means showed di fferences among groups in their previous 

knowledge of Spanish prepositions and there is more individual variability in the Control 

group and the group that received 3-D clay modeling instruction, while the group that 

received Traditional instruction is more homogenous, ANOVA analysis shows that the 

difference is not statistically significant.(See Appendix D) In summary, in tenns of 

language exposure the population of this study is a homogenous group of English native 

speakers taking their last language requirement at the University of Arizona with minimal 

cultural and language exposure outside the classroom. 

5.3 DISCUSSION OF QUANTITATIVE ANALYSIS 

5.3.1 EFFECTS OF FORMAL INSTRUCTION 

Data from the Spatial Prepositional Usage Test in Spanish test was analyzed to 

understand the effect of formal instruction on the acquisition of the Spanish prepositions 

"en," "sobre," "de," and "a." on advanced Spanish as Second Language learners. 
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For the immediate effect there is a positive impact of instruction method on the 

acquisition of Spanish prepositions between the Experimental groups and the Control 

group; however, the test does not show a statistically significant difference between 

Experimental groups. For the delayed effect there is a significant impact only between the 

3-D Clay modeling instruction and the Control group, but not between the Control group 

and the Traditional instruction group. Although there is a noticeable difference between 

Experimental groups the test does not show that the difference is statistically significant. 

Likewise, the Helmert contrast analysis confirmed the positive long term effect of formal 

instruction. 

Regarding a general theory of Second Language Acquisition, the present study 

provides evidence that the zero position is not defensible. Formal instruction proved to be 

effective both at an immediate post-test and delayed follow-up level. However, it would 

be premature to say that this study offers evidence for any specific hypothesis that aims at 

explaining long-term effects of teaching, such as Bialystok's and MacLaughlin's (1994) 

.interface position. According to Ellis (1995: 709g) .this theory emphasized the difference 

between explicit and implicit knowledge as being either totally separated or as "each 

knowledge type 'leaking', so that the explicit knowledge can become implicit and vice-

versa." The very nature of the experiment does not provide conclusive evidence for any 

kind of internalization of a particular structure through practice. It remains to be seen in a 

longitudinal study if sufficient practice in the kind of intervention used in this study 

would actually help explicit knowledge evolve into implicit knowledge. 

This study supports the selective attention hypothesis (Lightbow 1985a; Gass, 
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1991; Seliger, 1979; Sorace 1985, Long 1983c) .[cited in Ellis 1994] where second 

language learners are encouraged to think about language and to extract their own 

conclusions about how the language operates. Formal instruction, under the selective 

attention hypothesis, helps learners become aware of language features and pay attention 

selectively to form-meaning and form-function connections. Also, Ellis (1995: 656) 

.points out that fonnal instruction may prove to be most effective when it matches the 

learner's learning style, and promoting selective attention through several instructional 

activities is both "psycholinguistically feasible and possible in practical terms." 

Results from this study not only support the effectiveness of formal instruction, 

but the notion that for certain grammatical features formal instruction is absolutely 

necessary. It is an interesting finding that although the three groups started more or less 

with the same level of Spanish prepositional knowledge; the Control group did not 

improve despite the possible intervening factor of the test effect. Both experimental 

groups showed an increase in the means in the post-test and a decrease in the delayed 

follow-up test but the Control group showed a systematic decrease despite the fact that, at 

the time of the delayed Follow-up test, the subjects had seen similar tests twice. One 

would expect that their familiarity with the test had an effect on their performance, but 

this was not the case and may indicate that for certain linguistic features formal 

instruction may not only be beneficial but absolutely necessary, especially when it 

concerns adult second language learners. 

Although Ellis (1995; 493) .argues that, from a cognitive perspective, when it 
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comes to analyzing the role of age in second language acquisition, "adult learners rely on 

general, inductive learning abilities to loam an L2 while children use their language 

acquisition device (LAD)he also points out that where grammar acquisition is 

concerned, there are no clear differences "suggesting that learners of all ages rely on the 

same learning mechanism," (ibid) .whatever these may be. He also points out that to 

ensure that the target structure is learned in the case of some structures, such as in the 

case of "problematic overgeneralization" (White, 1991b), formal instruction maybe 

necessary. Overgeneralization is a form of "over-use" where "the use of an L2 feature [is 

used] more frequently than the same feature [...] by native speakers "(Ellis, 1995) 

Levenston (1991) .calls it "over-indulgence" which may be caused by differences between 

the LI and the L2. The contrary of "overgeneralization" may also require formal 

instruction. In this case, the learner lacks the necessary awareness of a particular linguistic 

feature and uses it less frequently than native speakers do. This may be one of the 

reasons why the Control group, who received general language instruction as opposed to 

specific instruction relevant to spatial prepositional usage, showed a decrease in their 

mean over time. By general instruction I refer to general exposure to Spanish without 

emphasis on certain problematic issues in prepositional usage. 

Even though both experimental groups show a decrease in their means from the 

immediate post test to the delayed follow-up tests, the reasons for the variation of the 

means in these groups may be different from the reasons argued for with regard to the 

Control group. For example, the groups that received formal instruction had already 
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improved so much jfrom the pre-test to the immediate Follow-up test that they could not 

improve much more from the immediate post-test to the delayed Follow-up test. 

Likewise, results may be consistent with the expectation that some of the increment 

shown in the immediate post-test had to do with information storage in the short term 

memory still fresh right after the intervention and that part of this memory is lost two 

weeks after the intervention. 

The latter explanation seems to support the position that questions the durability 

of formal instruction (Lightbown et al. 1980; Pienemann, 1984; White 1991) .[cited in 

Ellis (1994) ]. However, results in this area are mixed. For example, Harley (1989) .in 

experiments of remembering and using the French passe compose and impairfait show 

positive results not only in the immediate post-test but demonstrates that this positive 

effect was maintained and extended three months after the intervention. Results from data 

gathered in this study add to the research that supports the notion that formal instruction 

may indeed have long-term positive effects. Of course, many factors intervene in the 

long-term effect of formal instruction, such as type of instruction, task at hand and 

learner's motivation, among others; some of which will be considered later on in this 

chapter. This research seems to agree with Long's (1983c) .general conclusion that fonnal 

instruction does make a difference both for adult and children leamers at an intermediate 

or advanced level in acquisition-rich as well as acquisition-poor environments. 

Another very important question addressed in this study is what kind of 

instruction works best and for what purpose. Most of the literature refers to research done 
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on formal instruction, and focuses on form and the effect of corrective feedback (ElUs, 

1995) Although part of this study would certainly fall under the umbrella of the first kind 

of research, 3-D clay modeling instruction group received a very particular kind of formal 

instruction, namely, 3-D clay modeling instruction aimed at focusing on form through the 

development of abstract concepts by means of concrete elements. 3-D clay modeling 

instruction intervention deserves a consideration of its own. It is a haptic research in that 

incorporates information from the visual system and information relating to or proceeding 

from the sense of touch. I have not found any haptic research in the SLA literature, which 

makes this study unique. 

Although both experimental groups did not show a statistically significant 

difference in the delayed test, when compared with the Control group, both experimental 

groups showed statistically significant differences right after the intervention. It is 

important to consider that the level of significance for the post-hoc test for the immediate 

intervention was very conservative. Under a level of significance of (a = 0.05) 

•differences between experimental groups are evident, which indicates that both 

experimental methods were actually different in their effectiveness. For the delayed effect 

there were no statistically significant differences between experimental groups or between 

the Traditional instruction group and the Control group, again under very conservative 

circumstances. However, even under these circumstances, the Control group and the 3-D 

clay modeling instruction group that received 3-D clay modeling instruction show 

significant differences. This suggests that the teaching of spatial prepositions may require 

indeed a very specific kind of instruction and not the traditional memorization of isolated 



89 

instances where the preposition occurs. The role of memorization in the acquisition of 

spatial prepositions will be discussed later in this section when I discuss the results of 

instruction by rules. 

Results support the notion that formal instruction does make a difference, both in 

the short and the long run, in teaching Spanish prepositions to advanced Spanish as 

Second Language learners. Although results from the Spatial Prepositional Usage Test in 

Spanish test investigated prepositional uses in general, and the main research question 

concerned itself with formal instruction in general, there is some evidence that the 

teaching of prepositions requires special techniques not traditionally available in second 

language classrooms. This assumption is supported by the fact that despite conservative 

post-hoc results, the 3-D clay modeling instruction group that received 3-D clay modeling 

instruction intervention showed statistically differences with the Control group in the 

follow-up test. This was not the case with the Traditional instruction group that received 

traditional formal instruction. However, more research on long-tenn effects of this kind 

of instruction is needed. 

The results presented so far can not explain real differences between experimental 

groups because data analyzed from the Spatial Prepositional Usage Test in Spanish test 

measured concepts that were particularly important for different kinds of intervention and 

not for one method in particular. Although the general question of the effectiveness of 

formal instruction favored formal instruction over no instruction at all, there are 

differences among the different methods of instruction that are also very important to 

consider. Discussion of the results of data analyzed in more detail will follow next. First, 
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we will turn now to the discussion of the effects of formal instruction on spatial concepts 

that did not present conceptual confusion to the learner. 

5.3.2 EFFECTS OF FORMAL INSTRUCTION ON SPATIAL CONCEPTS THAT DID 

NOT PRESENT CONCEPTUAL CONFUSION. 

An important hypothesis under investigation is related to language transfer. 

Specifically, it states that for L2 spatial concepts that did not present conceptual 

confusion for the learner, because the same concept existed in the LI, the possibility of 

LI facilitating responses in the L2 was very high. In this particular case it was 

hypothesized that formal instruction would not have any significant effect on the 

acquisition of LI spatial concepts because L2 learners would use the resources available 

in the LI to generate the correct response. 

Data from Questions 3, 5, 6 and 11 of the Spatial Prepositional Usage Test in 

Spanish test were analyzed to answer this question. Results revealed a significant 

difference only for the immediate effect but not for the long-term effect and this null 

hypothesis was rejected only for the short-term effect of formal instruction. 

It is interesting that in this case, post hoc results reveal significant differences 

between the Control group and the Traditional instruction group but not between the 

Control group and the 3-D clay modeling instruction group. Implications of these results 

are that although traditional grammar instruction was more effective than 3-D clay 

modeling instruction, the impact of the effect was short lived. This means that traditional 

fonnal instruction does not have a durable effect in guiding the students in their choice of 
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the correct Spanish preposition when the same concept is available in the LI. Simply 

stated, learners override any learning effect because they end up using their LI spatial 

representations by default. This is very important because as Minsky (1988: 327) .says, 

"default assumptions are more than mere conveniences; they constitute our most 

productive way to make generalizations." 

It is important to point out that the intervention received by the 3-D clay modeling 

instruction group emphasizes concepts that present conceptual confusion for non native 

speakers while Traditional instruction group also covered those concepts that do not 

present conceptual confusion for the learner. In other words, while the subjects in the 3-D 

clay modeling instruction group spent all the time making 3-D clay models for concepts 

that presented conceptual confusion and did not make models on concepts for which the 

LI mental representation could guide the correct response in the L2, the Traditional 

instruction group did traditional exercises, such as fill in the blanks, on concepts that 

presented conceptual confusion and on concepts that did not. Results of the immediate 

post test that favour Traditional instruction group over 3-D clay modeling instruction 

group seem to reflect this difference 

The results in this section are evidence of what transfer scholars consider 

"positive" transfer. Ellis (1995: 719g) .defines positive transfer as a "behaviourist" 

account of L2 acquisition that postulates that "learners will have no difficulty in learning 

L2 patterns when these arc the same as LI patterns." 

Language transfer has been a topic of great interest in second language acquisition 

since the time of Contrast! ve Analysis, and it still is today. However, Ellis (1995:310) 
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.affirms that despite this interest, and although "many teachers testified to the existence of 

transfer errors, there were, in fact, hardly any empirical studies of transfer in L2 learning." 

Bialystok, (1990) .and Dordick, (1996) .point out that learners would find it more 

difficult to understand and learn structures in the L2 that are more dissimilar compared 

with the LI and probably would use LI structures as a facilitator. In general, the learning 

of a second language depends to a certain extent on the sorts of meanings present in the 

LI (Larsen-Freeman & Long, 1991) .and the general assumption in second language 

acquisition has been that second language learners are inclined to depend on their LI to 

generate responses in the L2. Results from the comparisons of responses from the Spatial 

Prepositional Usage Test in English and Spanish support this assumption. 

Questions El 1, E4, E3 and ElO in English tests which correspond to questions S3, 

S5, S6 and Sll in the Spatial Prepositional Usage Test in Spanish test were analyzed. 

From the frequency charts shown in Table 5.2 and Table 5.3 below, it is clear that the 

subjects used the LI mental representation to generate the correct answer in Spanish. 

Table 5.2: Percentage of correct answers in Spanish for the preposition "en" and 
errors 

QS3 QS5 QS6 QSll 

Pre-test 91 66 68 73 

Post-test 78 74 58 55 

Follow-up test 86 70 58 63 
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Table 5.3: Percentage of correct answers in English for the prepositions "in" and 
"on" 

QEll QE4 QE3 QEIO 

Pre-test 93 (in) 11 (in) .50 (on) 98 (on) 95(on) 

Post-test 92 (in) 56 (in) .26 (on) 99 (in) 95 (on) 

Follow-up test 73 (in) 93 (on) 99 (on) 98(on) 

The literal translation of English prepositions "in" and "on" into Spanish is "en." 

As it is shown in Table 5.2 above, the preposition "en" was the most frequent correct 

answer given in all three groups. The rest of the percentage is divided among other 

correct and incorrect prepositions. In addition, the percentage of errors is relatively low in 

all groups. There is a decrease in error production after the intervention for all questions 

except for question 3 as shown in table 5.4 below. 

Table 5.4: Percentage of errors by question 

QS3 QS5 QS6 QSll 

Pre-test 4.7 25.8 21.1 20.2 

Post-test 10.2 12.1 7.8 19.4 

Follow-up test 5.1 20.4 17.2 13 

This decrease in error production is lost in the delayed effect in some questions 

reaching, in some cases, Pre-test levels. However, error production is still relatively low 
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for this cluster of questions. These results support the statistical results and corroborate 

the fact that since LI facilitates correct responses in the L2, formal instruction does not 

have a significant impact in the choice of correct responses and the learner ends up using 

the preposition facilitated by the LI. 

Regarding differences between the Traditional instruction group and the 3-D clay 

modeling instruction group, although conservative results from the Bonferroni test show 

no significant difference in their immediate and delayed effect, the means do show that 

the Traditional instruction group performed better than the 3-D clay modeling instruction 

group. Moreover, Post test results show a statistically significant difference only between 

the Traditional instruction group and the Control group. It is important to consider that 

the level of significance for the Post-hoc test was very conservative, but at a level of 

significance of (a = 0.05) .differences between experimental groups are evident. This 

indicates that both experimental groups were actually different in their effectiveness. It is 

not a surprise that the Traditional instruction group would have an advantage over the 3-

D clay modeling instruction group. While the Traditional instruction group focused on 

concepts that presented conceptual confusion and concepts that did not, 3-D clay 

modeling instruction focused on concepts that presented concept confusion for English 

native speakers. In addition, students in the Traditional instruction group were 

familiarized with the mean of instruction, while 3-D clay modeling instruction was totally 

new and students did not have time to really familiarize with it. Results also suggest that 

traditional grammar instruction does not have a significant effect in the long run. 

The only advantage between the experimental groups and Control group is that 
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"sobre," which literally means "above" in English, was another right response to 

Questions 6 and 11 besides the "default" response "en." Although "sobre" is also mapped 

in the LI as "above," there are certain differences between both prepositions in both 

languages. In Spanish "sobre" can be exchanged with "en" when it is used with nouns that 

denote space that express spatial location above an object or at a certain height, but in 

English "in/on" is still the most natural response. In Spanish the "certain height" required 

by "sobre" is less than the height that "above" requires in English. For example we may 

say in Spanish: "El hombre esta (sobre/en) .el caballo" but in English we must say "The 

man is on the horse" and not *"The man is above the horse" if what we are trying to say is 

that the man is riding on a horse and not flying above it. Table 5.4 below shows 

percentages of correct prepositional usage by group and we can see that the experimental 

groups do show higher percentages in the usage of "sobre" than the Control group. 

Table 5.5: Percentages of answers for the prepositions "en" and "sobre" 

Control Group 

Spanish 6 en (correct) sobre (correct) 

Pre-test 65 10 

Post test 68 13 

Follow 64 

Spanish 11 Pre-test 77 4 

Post test 69 4 

Follow 71 7 



Traditional instruction group 

Spanish 6 en (correct) sobre (correct) 

Pre-test 62 6 

Post test 52 38 

Follow 57 0 

Spanish 11 Pre-test 70 7 

Post test 52 37 

Follow 59 25 

3-D clay modeling instruction group 

Spanish 6 en (correct) sobre (correct) 

Pre-test 76 8 

Post test 52 38 

Follow 54 21 

Spanish 11 Pre-test 70 5 

Post test 52 38 

Follow 59 18 

The percentages for "sobre" are still low compared with the percentages for 
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which supports the assumption that LI prepositions "in'V'on" directed most of the correct 

answers to the literal translation "en." Perhaps the positive LI transfer evident in these 

two questions indicates that even in the case of minimal conceptual adjustments, the 

default answer will always be preferred by the L2 learner. However, it is important to 

consider that if the learners had not been introduced through formal instruction to other 

correct forms somehow mapped to their LI mental representation without creating 

important confusions, they might have used the preposition "dictated" by the LI mental 

preposition to an even higher degree. Without formal instruction, the opportunity to 

integrate other correct prepositions in addition to the one already available by default 

would have been lower. 

Ellis (1995: 304) .points out that the positive contribution of LI transfer has been 

largely ignored by many researchers who had decided to focus only on learners' errors due 

to their "minimalist transfer position." I think that positive transfer should be considered 

seriously, not in the traditional "behaviourist" tradition but from Odlin's (1989) 

.facilitation perspective that states that evidence of facilitation is clear not so much in the 

absence of errors but in a reduction of errors. 

To summarize, the assumption that formal instruction does not have a positive 

effect on the acquisition of L2 locatives when the LI counterparts help to generate the 

correct response was partially supported. Positive immediate effect demonstrates that 

formal instmction may help learners learn possible correct answers other than the ones 

generated by default by their LI mental representations, as well as help them reduce the 

number of errors. Traditional grammar instruction seems to be the best method, judging 
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by the differences in the means. A reason for this may be the attention Traditional 

instruction gave to concepts that presented no conceptual confusion. 3-D clay modeling 

instruction did not consider this kind of concepts in their intervention, simply because 

there was not enough time. We will not know what the results would have been if 3-D 

clay modeling instruction group also had worked on these concepts with clay. This would 

be an interesting topic for further research. 

The lack of delayed positive effects of formal instruction may be due to the fact 

that in the case of concepts that do not pose any confusion there is not much to learn. 

Although I agree with the effect of positive transfer as an aid to second language 

acquisition, I differ from Ellis' (1995) .opinion in that 1 do not believe that learning 

actually occurs when the same concept exist in both languages. What happens is that the 

learner uses the LI mental representation to generate the correct response in the L2. If 

there is already a correct answer available, the learner will naturally use it. Incorporation 

of new knowledge in this case may be confusing and unnecessary. Learning may occur if 

a new concept is introduced and the learner manages to untangle possible conceptual 

confusion that result from this learning. This is precisely what I will discuss in the next 

section. 

5.3.3 EFFECTS OF FORMAL INSTRUCTION ON SPATIAL CONCEPTS THAT 

PRESENTED CONCEPTUAL CONFUSION. 
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5.3.3.1 DATA FROM QUESTIONS 4, 7, AND 9 OF THE SPATIAL PREPOSITIONAL 

USAGE TEST IN SPANISH 

In this section we arc going to discuss the effect of formal instmction, particularly 

3-D clay modeling, on the acquisition of concepts that create confusion in the learner 

either bccause the concept that exists in the L2 does not exist in the LI or because there is 

overlapping between LI and L2 that leads to confusion. As explained in Chapter 4, 

questions 7, 4 and 9 of the Spatial Prepositional Usage Test in Spanish test posed a 

confusing conceptual situation for native English speakers in that the preposition "on" 

should be translated as "de" and not "en." It was crucial for the student to understand and 

internalize that "de" was used when we are talking about the parts of a whole. In Spanish, 

the parts are not conceptualized as being inside of the whole, but as belonging to it. 

The ANCOVA analyses reveal a significant difference for the immediate and 

delayed effect. Moreover, 3-D clay modeling instruction showed significant advantages 

over Traditional instruction in helping advanced university learners of Spanish as a 

second language learn new concepts not present in the LI and retain them longer. 

It is very interesting that for the delayed effect, the 3-D clay modeling instruction 

group perform significantly better than the Traditional instruction group when compared 

with the Control group. The fact that we were able to find significant delayed effects 

implies that the methodology actually may help create new spatial representations not 

available in the LI or to solve overlapping between LI and L2. 

RESULTS FROM FREQUENCY AND ERROR ANALYSIS 
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Table 5.6 below shows the high use of the correct preposition "de", instead of 

"en," for questions 4, 7 and 9 specifically for the group that received 3-D clay instruction. 

The difference between both prepositions was introduced during the intervention and this 

group worked with clay to make 3-D models of the concept. 

The percentage of responses of the correct preposition "de" for the delayed effect 

for the group that received 3-D clay intervention is between 50% and 66%, and the 

percentage of usage of the "default" preposition "en," which in this case is the incorrect 

preposition, is 38%-46%. On the other hand, the group that received Traditional 

instruction has a lower percentage in the usage of the correct preposition "de" (34%-38%) 

.and a much higher percentage of usage of the "default" preposition "en" (56%-60%) The 

Control group shows the lowest percentages of the correct preposition "de" (24%-31%) 

.and the highest percentage of the "default" preposition "en" (60%-64). 

Table 5.6: Percentages of answers for the prepositions "de" and "en" 

Control group de (correct) -en (incorrect) error 

Spanish 4 Pre-test 57 31 43 

Post test 23 63 77 

Follow 24 60 72 

Spanish 9 Pre-test 23 66 72 

Post test 25 72 75 

Follow 29 64 71 

Spanish 7 Pre-test 41 56 59 

Post test 61 27 38 

Follow 31 61 69 
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Traditional intervention de (correct) -en (incorrect) error 

Spanish 4 Pre-test 50 31 51 

Post test 30 56 71 

Follow 38 56 63 

Spanish 9 Pre-test 23 72 78 

Post test 43 49 57 

Follow 38 59 63 

Spanish 7 Pre-test 37 61 63 

Post test 77 22 24 

Follow 34 60 65 

3-D clay intervention de (correct) -en (incorrect) error 

Spanish 4 Pre-test 51 32 49 

Post test 57 34 43 

Follow 61 38 40 

Spanish 9 Pre-test 27 70 73 

Post test 55 32 45 

Follow 50 46 50 

Spanish 7 Pre-test 42 57 58 

Post test 74 20 26 

Follow 55 43 45 

Table 5.6, above, also shows that there is a systematic decrease in the percentage 

of error production only in the group that received 3-D clay intervention, while in the 

Control group and the group that received Traditional instruction, the errors sometimes 



102 

increases. Moreover, even though there is an increase in the percentage of error 

production Jfrom the post test to the followed-up test, increases in the group that received 

3-D clay intervention are minor and never reach pre-test levels. On the other hand, 

increases in the other two groups almost match pre-test levels. 

In addition, the difference between the Control group and the group that received 

Traditional instruction is not very high; this confirms previously mentioned statistical 

results. 

This cluster of questions, was designed to test the effect of 3-D clay modeling 

instruction intervention. These are the only questions that show statistically significant 

immediate and delayed effects between the Experimental groups favoring 3-D clay 

modeling instruction intervention over Traditional instruction. The group that received 

the 3-D clay modeling instruction intervention shows an advantage in the production of 

the correct responses in the L2, using a preposition other than the "default" preposition 

dictated by the LI, particularly in the delayed effect. This indicates that, although 

intervention in general does have a positive effect in the acquisition of locatives in 

Spanish, 3-D clay modeling instruction intervention provides extra help. It either 

enhances the chances for the learner to incorporate this new knowledge in the long term 

memory or it actually helps create new mental representations that do not exist in the LI, 

or perhaps helps resolve concepts overlapping between languages. This is an interesting 

area of L2 acquisition that deserves further investigation. It is important to remind the 

reader that the learner had very little experience with the method of instruction, while the 
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group that received Traditional instruction was very familiar with the method of 

instruction used. These results are even more encouraging considering the fact that the 

method was delivered under adverse circumstances. 

5.3.3.2 DATA FROM QUESTIONS 1 AND 10 OF THE SPATIAL PREPOSITIONAL 

USAGE TEST IN SPANISH 

Questions 1 and 10 of the Spatial Prepositional Usage Test in Spanish, also 

measured concepts that posed conceptual confusion for native English speakers. As with 

the previous cluster of questions, it was hypothesized that formal instruction could either 

help resolve the confusion in case of overlapping of spatial concepts between languages 

or create a new spatial concept that does not exist in the LI. The main difference between 

the previous cluster of individual questions and these questions is that the cluster of 

questions 4, 7 and 9 tested whether the students had learned that in Spanish when we are 

talking about parts of the whole we use "de" and not "en" because the parts of the whole 

in Spanish are conceptualized not as being inside of the whole but belonging to it. In the 

case of question 1 the use of "de" instead of 'en" was determined by the speaker's capacity 

to choose the location of the object. In other words, if a specific object is in a specific 

place and there is no question of the speaker moving the object, we use "de." Finally, in 

question 10, the Spanish preposition can not be static while the English may be. 

The null hypothesis for questions 1 was rejected only for the immediate effect but 

not for the delayed effect. The ANCOVA analyses of the Spanish Prepositional Usage 

Test reveal a significant difference for the immediate but not for the delayed effect. 
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Significant statistical differences among groups were found only for the immediate effect 

favoring 3-D Clay modeling instruction group over Traditional instruction group. In 

addition, statistically significant differences between experimental groups were also 

found. 

These findings are illustrated by the analysis of frequencies and percentage of 

errors shown in table 5.7 below. 

Table 5.7: Percentages of answers for the prepositions "de" and "en" 

Control group de (correct) -en (incorrect) error 

Spanish 1 Pre-test 16 46 84 

Post test 11 47 89 

Follow 13 51 88 

Traditional intervention de (correct) -en (incorrect) error 

Spanish 1 Pre-test 12 41 89 

Post test 27 46 74 

Follow 17 46 83 
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3-D clay intervention de (correct) -en (incorrect) error 

Spanish 1 Pre-test 10 35 91 

Post test 62 23 39 

Follow 18 32 82 

Percentages for question 1 do show that the 3-D clay modeling instraction 

immediate intervention has the lowest levels of error and the highest level of correct 

usage for the preposition "de" instead of the preposition "en." However, tliis advantage is 

lost in the delayed effect which suggests that, although 3-D clay modeling was effective 

to point out the difference between the LI and the L2, this advantage was not long lived. 

As for question 10 of the Spatial Prepositional Usage Test in Spanish, the 

ANCOVA analyses reveal a significant difference for the immediate effect between all 

three pairs of groups 

These findings are illustrated by the frequencies and percentage of errors shown in 

table 5.8 below. 

Table 5.8: Percentages of answers for the prepositions "a" and "en" 

Control group a (correct) -en (incorrect) error 

Spanish 10 Pre-test 9 78 87 

Post test 7 82 89 

Follow 4 90 92 
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Traditional intervention a (correct) -en (incorrect) error 

Spanish 10 Pre-test 4 75 88 

Post test 32 56 68 

Follow 14 79 84 

3-D clay intervention a (correct) -en (incorrect) error 

Spanish 10 Pre-test 6 84 91 

Post test 62 36 38 

Follow 14 73 81 

Percentages for question 10 show that the 3-D clay modeling instruction has the 

lowest levels of error and the highest level of the correct usage of the preposition "a" 

instead of the preposition "en." for the post assessment. However, this advantage is lost in 

the follow-up assessment which suggests that 3-D clay modeling was effective only in the 

short run. 

The same justification for the use of 3-D clay models in questions 4, 7 and 9 

applies in this case. That is, the process of guided 3-D clay modeling allows the explicit 

conceptual system to be used to build a physical model because the model generally is 

built of open-class concepts but can express non verbal spatial infonnation; it is concrete 

but expresses abstractions. Moreover, it allows the teacher to check the student's 

understanding. However, in the case of questions 1 and 10, 3-D clay model intervention 
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outperforms Traditional instruction only in the inmiediate effect. The difference is not 

significant in the long run. This is one of the major differences between questions 4, 7 

and 9 and questions 1 and 10. 

There are several explanations for these mixed results. For question 1, it seems 

that the students could not convey in 3-D clay modeling instruction that the use of "de" 

instead of "en" was determined by the speaker's capacity to choose the location of the 

object. In other words, if a specific object is in a specific place and there is no question of 

the speaker moving the object, we use "de." In Spanish, sometimes, the movement or 

mobility of an object determines what preposition is correct. This factor is not easy to 

capture in a single model. Due to time limitations, it was not possible for me to check 

exactly the accuracy of the clay models done by the students. It would be interesting to 

repeat the study using this concept only. As for question 10, the Spanish preposition can 

not be static while the English may be. 

The 3-D clay modeling instruction exercise done during the intervention did not 

consider the fact that movement was crucial in questions 1 and 10 and guided the activity 

as if they were all static prepositions. After making a 3-D clay model of the sentence 

students created with the correct preposition in Spanish, they were encouraged to take a 

mental picture of the preposition and the clay model. This was not enough for 

prepositions that were not static or for prepositions affected by the movement or mobility 

of an object. In these cases a single clay model may not be enough. Moving the pieces is 

not recommended because this prevents the creation of the fixed mental image of the 
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preposition and the clay model. 

From conversations with Ron Davis, the creator of the theory and the 3-D clay 

modeling instruction exercise applicable for dyslexics, I learned later on that the creation 

of multiple pictures in one model would have been feasible without altering the original 

intention and effectiveness of the method. 

The other obvious reason is that the 3-D clay modeling instruction exercise was 

carried out under very constrained circumstances, compared with the normal conditions 

in which the 3-D clay modeling instruction provides the best results. 

5.3.5 CONNECTION TO 3-D CLAY MODELING 

5.3.5.1. BEYOND THE USE OF MANIPULATIVES TO TEACH ABSTRACT 

CONCEPTS 

It is evident that the abstract nature of some concepts requires more than a verbal 

lecture from the instructor. For example, in mathematics, manipulation of concrete 

materials and visualization provides a base upon which students can actively build 

mathematical ideas, and a lot of effort has been made toward the teaching of mathematics 

through alternative instruction. Alternative methods such as Leonard's (1984) .promote a 

conceptually based mathematics curriculum that advocates several conceptual levels of 

instruction: concrete, semi-concrete, semi-abstract, and abstract moving away from 

traditional, non-comprehension-based drill and practice math instruction. Math education 

considers different teaching styles emphasizing the frequent use of manipulatives to gain 



109 

mathematical concepts. For example Kennedy (1986) .reports that research shows that the 

use of multiple images rather than a single representation leads to a greater overall 

understanding of the concept. Also, Chapra and Canale (1989) .talk about the mind's 

ability to visualize abstract concepts. They say that "experience isolated from the senses 

makes the brain handle only few levels of infonnation. However when coupled with the 

senses, and particularly with sight, it becomes the most subtle computer in existence." 

They also believe that increasing the students' ability to visualize enhances education. 

Jones-Gotman (1979) .believes that "learning words through the mediation of 

visual images increases the probability that the word will be recalled later due to an effect 

of dual encoding, for example, of encoding both the verbal and pictorial aspects of a 

memorandum." He says that in general abstract words are intrinsically difficult to 

visualize- prepositions such as the ones studied here fall under this category— and 

subjects recall more words learned under "concrete-visualize" conditions than under 

abstract conditions. 

3-D clay modeling instruction goes one step further than mathematical instruction 

through manipulatives. It incorporates not only information from the visual system but 

information relating to or proceeding from the sense of touch. Initially, this methodology 

was used to teach dyslexic students to overcome specific linguistic problems in their LI. 

From private communication with Ron Davis, the creator of the Davis Dyslexia 

Correction method which inspired the 3-D modeling approach used in this dissertation, 

simple mediation of visual images was not effective at all. At the beginning of the 
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experimentation stages with dyslexics, drawings of concepts were tried, but it was only 

after the 3-D modeling was introduced that the problems were actually solved. 

3-D clay modeling may provide an additional benefit beyond the additional 

(haptic) .channel. Unlike pro-manufactured manipulatives, students are required to make 

their own models using the clay. This process of external, physical model creation may 

serve as a focus, inspiration, and reinforcement for the process of internal modeling that 

is necessary for learning the explicit knowledge of the preposition. 

5.3.5.2 ORIGIN OF CLAY WORK 

The origin of clay work comes from works done with dyslexics. The basic 

motivation for using 3-D clay modeling as a method to help second language learners 

acquire spatial concepts present in the L2 but not in the LI came from observing that the 

kind of "trigger" words dyslexics had problems with were the same words that second 

language learners had more problems acquiring and using accurately. Among the 

"trigger" words, which are words that are essentially difficult to visualize and for which a 

person does not have a complete or accurate concept, we find function words. It is well 

known that second language learners have a lot of trouble with function words as well. 

This was the reason for experimenting with 3-D clay modeling instruction with second 

language learners. 

Dyslexics may know the verbal usage of prepositions and other closed-class 

words, but may stumble during a more deliberate reading task. When they try to think 
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explicitly about the meaning of a closed-class word in order to integrate it in the text 

they're reading, they experience confusion (and consequent "spike" in LD) .because they 

have no explicit understanding of the concept. 

Clay work helps reduce this confusion by creating a "bridge" between the explicit 

(e.g. dictionary definition) .and implicit (closed class neurofunction) .understanding. For 

visual-thinking dyslexics, this provides the added benefit of a meaningful "picture" to 

associate with the symbolic linguistic token. In any case, the combination of verbal, 

visual, and kinesthetic creation and learning in a single learning session allows a deep, 

multi-level (implicit and explicit) .understanding of the concept. 

5.3.5.3. 3-D CLAY MODELING INSTRUCTION APPLIED TO ADULT 2L 

PEDAGOGY 

Talmy (2002) .postulates that open-class and closed-class words use different 

neural systems. We might say that open-class words are explicit-can be defined and 

learned deliberately, while closed-class words are implicit—cannot be easily expressed in 

or learned through explicit verbal description. 

Just as it's hard to describe a smell, it may be hard to transfer information between 

the systems. Even when the teacher manages to give a correct and complete description 

of a L2 closed-class word, and the student manages to hear and understand and even 

memorize the description (and both of these are difficult enough that in practice they 

frequently don't happen in classroom settings), the student may not be able to apply their 

knowledge to improve flucncy/accuracy. 
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On the other hand, Talmy's (2002) .finding of a small number of universal 

elements underlying the closed-class words implies that a common ground for learning 

L2 concepts exists, if only it could be accessed. If the elements could be synthesized in 

the student's brain to form new concepts/words, the student could learn the L2 word 

without needing a mass of experiential/cultural learning. 

The process of guided 3-D clay modeling appears to allow the explicit conceptual 

system to be used to build a physical model. The model generally is built of open-class 

concepts-it is full of nouns/objects-but can express non-verbal spatial information. It is 

concrete but expresses abstractions. 

The abstractions or spatial elements expressed in the model are readily accessible, 

having been made explicit, tangible, and enduring. This model, and the kinesthetic and 

cognitive memories of its creation, can thus be accessed by the closed-class system. 

Having built the model, the student's closed-class neurosystem can then learn from it, 

installing a new schema and word. 

These findings are extremely encouraging, considering that the 3-D clay modeling 

instruction method was originally designed to be done on a one to one basis, at the 

student's pace and one concept at a time with as many repetitions of sentences or phrases 

with a particular definition as necessary until the student felt absolutely certain about the 

word and the definition. Another difference is that the original context of the method was 

first language acquisition in a Learning Disability application. By contrast, this study 

introduced four confusing concepts to the learners and they had only 51 minutes of class 
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time to work with a medium of instruction that they were barely familiar with. Obviously 

there was no time for multiple repetitions of concepts or direct one to one intervention. 

Briefly then, for concepts that posed conceptual confusion for native English 

speakers, significant results were found for the immediate effect between the Control 

group and the 3-D clay modeling instruction group but not between the Control group and 

the Traditional instruction group. Also, for the delayed effect, significant results were 

found between the Control group and the 3-D clay modeling instruction group but not 

between the Control group and the Traditional instruction group. In addition, statistically 

significant difference between Experimental groups was found. The group that received 

3-D clay modeling instruction was the group that performed the best, despite the obvious 

differences and limitation of time and resources between the original method and the one 

applied during the intervention. This was corroborated with the analysis of frequencies 

and errors. 

Implications of these results are that in the case of static prepositions a 

methodology haptic in nature that incorporates information from the visual system and 

information relating to or proceeding from the sense of touch may enhance the chance for 

the learner to incorporate this new knowledge in the long term memory. It may also help 

to create new mental representations that do not exist in the LI or help resolve confusion 

from confusing overlapping between languages. Further research is needed to verify these 

results under optimal circumstances where the learners are not only familiarized with the 

method of instruction but are allowed plenty of time to work on problematic concepts. 
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In summary, results show that 3-D clay modeling instruction intervention 

outperforms Traditional instruction and is an effective tool for teaching second language 

learners spatial prepositions assigned to concepts that do not exist in the LI or concepts 

that partially overlap and generate confusion. Results are even more encouraging if we 

consider the fact that the intervention used in this study was not only an adaptation of the 

original methodology, but it was done under severe restrictions of time and lack of 

familiarity with this approach to instruction on the part of the subjects that participated in 

the study. Further research is needed, not only to incorporate the changes suggested in the 

previous paragraph in case of concepts in the L2 requiring movement but with conditions 

that assure the method best results. 

5.3.4 QUESTIONS OF THE SPATIAL PREPOSITIONAL USAGE TEST IN SPANISH 

TEST THAT REFLECTED INSTRUCTION BY RULE. 

Questions 12 and 13 of the Spatial Prepositional Usage Test in Spanish test posed 

a confusing conceptual situation for native English speakers in that students have to 

understand, leam and internalize two rules in Spanish that say a) ."a" and not "en" is used 

"between verbs that indicate a musical activity or game and the noun that indicates the 

instrument used in the action of the verb," and b) .when it comes to dates, no preposition 

is used in Spanish. (Luque-Duran, J., 1974). 

For question 12, the null hypothesis that says that formal instruction based solely 

on rules of prepositional usage has no immediate or delayed effect in helping them leam 
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the prepositions was not rejected, implying that rules are not the best method to teach 

spatial prepositions in Spanish to English native speakers. As for question 13 the same 

null hypothesis was rejected, only for the immediate effect implying that some rules can 

be taught but the effect is short lived. 

RESULTS FROM FREQUENCY AND ERROR ANALYSIS 

Table 5.9 below shows not only a higher incidence of error production in all 

groups, but also the high usage of the incorrect preposition "en" determined by the LI, 

and a very low usage of the correct preposition "a" and "no preposition at all". 

Table 5.9: Percentages of answers for the prepositions "a," "en" and "no 
preposition" 

Control group a 

(correct) 

-en 

(incorrect) 

no 

preposition 

error 

Spanish 12 Pre-test 4 34 97 

Post test 11 40 89 

Follow 7 73 93 

Spanish 13 Pre-test 54 9 92 

Post test 59 6 95 

Follow 86 13 97 
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Traditional intervention a (correct) -en 

(incorrect) 

no 

preposition 

error 

Spanish 12 Pre-test 4 38 95 

Post test 22 29 78 

Follow 6 67 94 

Spanish 13 Pre-test 63 9 92 

Post test 59 21 79 

Follow 68 8 93 

3-D clay intervention a (correct) -en 

(incorrect) 

no 

preposition 

error 

Spanish 12 Pre-test 1 34 99 

Post test 22 34 79 

Follow 1 69 99 

Spanish 13 Pre-test 65 16 83 

Post test 48 26 73 

Follow 66 16 83 

All groups show a very high level of error production. In all groups the decrease 

in percentage after the intervention in minimal and this decrease is lost in the follow-up 

test reaching pre-test levels or higher in some cases. In Question 12 learners show a very 
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low percentage of usage for the correct preposition "a" and in Question 13 students a very 

low number of students remembered that they did not have to write any preposition at all. 

Instead they kept on answering with the incorrcct preposition "en", dictated by the LI. 

hi traditional formal instruction prepositions are taught through rules that describe 

the several multiple uses that preposition have and students are expected to memorize the 

rules. Memorization is a huge challenge when the second language learner finds out that 

in English, the preposition "in" is the translation in many instances of both "en" and 

"sobre." At the same time, "sobre" is the translation for "on" and "over" and in certain 

contexts "above" and "around." To make things even more complex the preposition "en" 

and "sobre" are neutralized by "de" and "por" when translating "in", "on" and "over." 

(Gonzalez Pueyo, 1995) Table 5.10 below shows the different equivalents of the 

prepositions "cn," "sobre," "de," and "a" between Spanish and English. 

Table 5.10: Comparison of Spanish and English locatives used in this study. 

Spanish Preposition English equivalent 

EN, SOBRE, DE, and A 

IN, ON, AROUND, OF, INSIDE, INTO 

,UPON, WITH, WITHIN, THROUGH, TO, 

ABOVE, FROM, UP, ONTO and, AT 

Another complicated factor with spatial prepositional rules is that they are very 

abstract in nature. DeKeysey's (1995) .study on the impact of explicit formal instruction 
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in learning abstract rales versus probabilistic patterns in second language acquisition 

shows positive results only for very simple concepts. Likewise, Robinson (1996b) .found 

the same results but again not in the case of complex rules that were too much to handle 

for the student. Caroll and Swain (1993) .propose that a combination of explicit formal 

instruction and explicit metalinguistic feedback may be helpful when trying to teach 

complex rules. 

Prepositions are extremely complex, so complex that they are rarely covered 

explicitly in second language classrooms, especially with today's emphasis on 

communicative approaches. It is very difficult to make the rules simple or the form-

structure relationship transparent, and teachers are not to blame. The fact is that in the 

case of prepositions, rules are neither simple nor transparent and these are two of the 

main conditions that Ellis (1990) .prescribes for rules in formal instruction to be really 

effective. 

Results from this study indicate that for one reason or another, rules that appear 

simple because they just require memorization of the context in which they apply are 

instead very complicated because the rules are perceived as isolated cases eventually 

forgotten, and not as systematic patterns that may help in the transfer to the longer-term 

memory. 

The simple mentioning of pragmatic usage, and the expectation that the learner 

will memorize and remember the rule, may work sometimes and sometimes not. It is 

more a matter of memory capacity and individual learners' differences than actual 

learning of L2 prepositional usage. The only aspect of memory that psychologists seem to 
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agree on is that we have "short-term" and "long-term" memories. According to Minsky 

(1997:153) ."our various agencies selectively decide, unconsciously, to transfer only 

certain states into their long-term memories-perhaps becausc they have been classified as 

useful, dangerous, unusual, or significant in other aspects." 

Perhaps that is why Conscious Raising activities (CR), of the kind Willis and 

Willis (1996) .suggest, that make learners draw their own conclusions about the way L2 

works, may help learners become aware of certain language features that they would 

otherwise be oblivious to. CR activities make it into the long-term memory as "unusual 

or significant in other aspects" and not rules out of context. Also, Ellis and Hedge (1993) 

•believe that CR activities may help learners to construct their own explicit grammar and 

improve language accuracy. 

Rules out of context are isolated instances that lack the classification that 

probabilistic patterns offer. According to (Minsky, 1997:153) ."it would be of little use 

for us to maintain vast stores of unclassified memories if, every time we need one, we 

have to search through all of them." This remark leads to another important aspect of 

memory relevant to our discussion: even if we succeed in storing the rules in the long-

term memory, how long do they stay there? Do they grow old or suffer interference from 

other more recent memory? 

One important factor is that rule instruction given in this study was not followed 

by ample practice opportunities. In the case of the 3-D clay modeling instruction group 

that received 3-D clay modeling instruction intervention the rules were not practiced at 

all, just mentioned when the investigator read the handout in the class. At this point we 
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can not rule out the possibility of 3-D clay modeling instruction conveying the complexity 

of the preposition even by representing the rule in clay. More research is needed to 

investigate if 3-D clay modeling instruction can do what simple rale instruction can not. 

The Traditional instruction group did practice the concept but not enough to draw 

any firm conclusion at this point. Here too, more practice was needed to see if through 

practice rule instruction could prove to be effective. However, previous research seems to 

indicate that this is not the case and this study supports this notion as well. 

In summary, rule instniction proved to be the less effective method of instruction. 

The obvious reason is that there was not enough opportunity to practice the rules and no 

matter how simple they may appear when explained to the learner, polysemy, synonymy 

and other aspects of preposition acquisition make the rule complex and not transparent in 

the form-function relationship. I believe the level of abstraction and complexity in terms 

of meaning and relationships to other linguistic aspects make it very unlikely to be 

learned by a method that relies mainly on verbal memory. More research is needed to 

investigate this important question, and this study can not draw definitive conclusions. 

5.4 DISCUSSION OF THE QUALITATIVE ANALYSIS 

5.4.1 STUDENTS' PERCEPTION OF THE 3-D MODELING INTERVENTION 

Quantitative data for this dissertation was gathered from the 3-D clay modeling 

instruction questiomiaires distributed only to the 3-D clay modeling instruction group to 

investigate how the learner felt about working with clay. This is a methodology adapted 

from the Davis correction method used with dyslexics; it was never used in second 
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language classrooms with adult learners before. Traditionally 3-D clay modeling is an 

activity associated with children and at the beginning of the study some students 

expressed their feeling that 3-D clay modeling was frequent in Kindergarten but they did 

not expect to use clay in college. 

Of course this remark is an anecdotal account that was also very frequent in the 

pilot studies that preceded this experiment, it was important to find out in a more 

systematic way what the subjects thought of the method, and how much they thought they 

had learned with it. 

From the total of 61 subjects that participated in the 3-D clay modeling 

instruction, 45 returned the 3-D clay modeling instruction questionnaire, which 

constitutes 77% of the total responses 86.7% answered that they liked working with clay 

and 88.9% reported that clay helped them learn the spatial prepositions in Spanish. Only 

six subjects did not like working with clay and only 5 reported that 3-D clay modeling did 

not help them learn Spanish prepositions. 

In addition, the questionnaire offered a list of adjectives by which to evaluate the 

method. The following adjectives were suggested in the questionnaire; "easy", "difficult", 

"fun", "boring" and "challenging". The percentages and the frequencies are reported in the 

table 5.11 bellow. 
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Table 5.11: Students perception of 3-D clay modeling instruction experience 

Adjective Frequency Percent 

Fun 38 84.4 % 

Easy 24 53.3 % 

Challenging 18 40% 

Difficult 5 11.1% 

"Fun" was the most frequent adjective used to describe the method followed by 

"easy" and "challenging." Very few considered it difficult. 

Lickert-scale judgments were used for respondents to rank the effectiveness of the 

method in terms of its capacity to make them understand and learn the prepositions better. 

Table 5.12 shows the percentages to the responses to the statements "3-D clay modeling 

was an effective way of understanding locative prepositions in Spanish" and" 3-D clay 

modeling was an effective way of learning locative prepositions in Spanish": 

Table 5.12: Percentages to the responses to the statements "3-D clay modeling was 
an effective way of understanding locative prepositions in Spanish" and" 3-D clay 
modeling was an effective way of learning locative prepositions in Spanish": 

Disagree 4.4 % 

Somewhat disagree 2.2 % 

Neither/Nor 2.2 % 

Somewhat agree 42.2 % 

Completely agree 48.9 % 
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In a scale from one to five (1 being the lowest) .the effectiveness of the method 

received a systematic high evaluation evenly distributed between "somewhat agree" and 

"completely agree." 

In depth analysis of the open ended responses revealed that most of the students 

wrote about the method more than about themselves as learners. However those who 

defined their learning style stressed the fact that the method was very effective because 

they were visual learners. Only one student did not like the method because it simply did 

not match his learning style. This has important implications that will be discussed in the 

pedagogical implications' section. 

In general the method was mainly fun and easy but challenging. Most of the 

respondents considered it fun and challenging and not so many easy and challenging. For 

one student the challenging part was too much and he perceived it as more difficult than 

challenging; he pointed out that it was difficult for him to think of what to build with the 

clay. It is important to remember that one reason for the difficulty could have been the 

lack of familiarity with the means of instruction and the fact that there was not enough 

time given to create with clay. Actually, lack of time to practice was the most frequent 

complaint among the students. Another student pointed out that more examples would 

have been useful. 

In general, there were more positive comments about the method than negative 

ones. Students commented on the effectiveness of the method in helping them understand 

and learn prepositional usage in Spanish and enhance their memory. Regarding the 

effectiveness of the method in helping them learn, a great number of students pointed out 
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that the method helped them with the association of preposition and concepts with 

pictures which facilitated learning. They also agreed that 3-D clay modeling helped 

conceptualization by clarifying the concepts. 

An important advantage was "hands on" work which helped them to relate to the 

concept better and it made the activity very interesting. In addition, 3-D clay modeling 

helped with the learning of relationships and connections between prepositions and usage. 

In addition, it was interesting to see some students evaluate the method in terms of 

creativity and thinking skills. One student pointed out that 3-D clay modeling instruction 

made students think of what was being learned. He commented " the whole time I was 

modeling the clay, I was thinking about what I was modeling and why." This remark 

echoes the argument in favor of Conscious Raising activities (Willis and Willis, 1996; 

Ellis and Hedge, 1993) Some students believe that the method encourages students' own 

creations and that is very important for learning. 

The positive evaluation of the method by the vast majority of the respondents 

included comments such as: 

1) .Fun and helpful 

2) .Creative and different 

3) .Fun, helpful and interactive 

4) .Fun and easy 

5) .Hands on 

6) .Fun and entertaining 

7) .Make the experience more real 
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8) .Explains in more detail 

9) .Interesting 

10) .Increase confidence in the material learned at the moment of taking the test 

10) .Fim and less stressful 

11) .Difficult to think of what to build but hand out helped 

12) .Takes creative thinking 

Regarding the effect of 3-D clay modeling on memory, some students stated that 

because working with clay helped create a mental image, their memory of the correct use 

of the preposition was enhanced. Some students believed that the fact that activity was 

"hands on", fun and it encouraged the students' own creations helped with the memory 

part. One student said that because the concepts are fixed better with 3-D clay modeling it 

benefits with the memorization of the concept. 

Regarding the effect of the method in helping students understand the concepts 

better, some students pointed out that 3-D clay modeling helped them see the differences 

more clearly and gave them a mental image that enhanced understanding. 

There were some comments from students who did not consider the method very 

useful or effective. Although they are a minority, these comments are important to 

consider at the time of designing a syllabus that incorporates 3-D clay modeling 

instruction among its activities. The main reason for some students not to consider the 

method very effective was lack of time to practice. One students did not like clay 

modeling because she felt silly doing it. One student did not like the method because it 

was messy and that created a lot of confusion. 
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Only one student, who defined himself more as a "verbal" thinker than a visual 

thinker, perceived the method not very effective because for him the instructor's 

explanations were more than enough and he did not need to visualize concepts. One 

student believed that the method was useful in the short run but not in the long run. He 

did not have any empirical evidence or previous experience to corroborate this 

perception. Moreover, there is evidence from this study to sustain exactly the contrary 

assumption; mainly that 3-D clay modeling in certain instances does help in the long run. 

However, more research is needed to settle this question. 

Regarding the potentiality of the method one student said: "I think you have a 

really great idea, I am just not sure that I was able to fully grasp its potential and therefore 

am not able to provide real concrete "yes" or "no" infonnation. I really think that the clay 

helps rather than hurts and therefore think the program definitely has a large possibility of 

success." The only complaint of this student was that more time was needed for practice. 

Also another student said: "I think that this clay model program can move Spanish 

teaching to a new level. Not only does one gain the correct meanings but also learns how 

to speak the language correctly when talking to the clay." Implications of these comments 

will be discussed in depth in the following section. 

5.5 PEDAGOGICAL IMPLICATIONS OF 3-D CLAY MODELING INSTRUCTION 

Teachers have many difficulties in teaching abstract linguistic concepts that need 

to be made more concrete for student understanding. In the light of this, 3-D clay 

modeling instruction may be especially valuable. 3-D clay modeling instruction is a 
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strong pedagogical tool that encourages independent problem solving, creativity, 

motivation, and ownership and involvement in the learning process. It is also a way to 

bridge abstract concepts through concrete elements. 

It is well known among second language teachers that many students show a lack 

of motivation when it comes to learning abstract concepts such as the prepositions studied 

in this dissertation. Prepositions are often introduced as an idea by way of another equally 

meaningless abstract concept, or with some rule that explains when the preposition is 

used. This rule is perceived by the student as a set of exceptions soon to be forgotten after 

the class ends. L2 prepositional conceptualization is difficult to grasp for second 

language learners because of differences with the LI. Although L2 native speakers can 

verbally describe their language, this description makes no sense to native LI speakers. 

Straightforward, linear instruction in the form of lectures, and many other 

traditional formats, fail to accomplish important educational objectives in part because of 

oversimplification of the material presented, and because it is hard to bridge two different 

linguistic conceptual areas with verbal descriptions. As a result, most students view the 

learning of prepositions as a boring activity with arbitrary rules which is not a good match 

for their LI conceptual framework. 

Students know that prepositions are very important to acquire but the question is, 

on the one hand, how to make the learning interesting to them and on the other, how to 

assure that they will come out of the lesson with an insight into the unfamiliar L2 

linguistic conceptualization. 

The pedagogical value of 3-D modeling intervention is grounded in Vygotsky's 
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learning model and it is as a powerful tool to teach students abstract L2 concepts. The 

value of the method to increase the motivation to learn in the student and to transcend the 

artificial traditional classification of learning styles will be discussed under other 

theoretical frameworks later in the chapter. 

5.5.1. 3-D CLAY MODELING INSTRUCTION AS AN EFFECTIVE TOOL FOR 

COGNITIVE DEVELOPMENT 

3-D clay modeling instruction is a powerful tool that students can use to mediate 

and internalize abstract spatial concepts. Vygotsky's (1986) .concept formation is a two-

step process of "Spontaneous" concepts on the one hand and "Scientific" concepts on the 

other. "Spontaneous" concepts are likely to be unsystematic and usually unstated, if not 

totally unconscious, and are based on experience and formed from the bottom up. 

"Scientific" concepts on the contrary are abstract and systematic, derived from instruction 

and arc top down. Scientific concepts provide the abstractness and organization that 

allows conscious testing and understanding, and spontaneous concepts the concreteness 

that conies from experience. 

Vygotsky (1986) .refers to concept formation as a bidirectional process because 

both steps serve important complementary functions. For him "the development of the 

child's spontaneous concepts proceeds upwards and the development of his scientific 

concepts downward, to a more elementary and concrete level (p. 193)." Scientific 

concepts, of the kind acquired in schooled are learned "downward" through symbols or 

tools to examples, while spontaneous concepts, are learned "upward" from sensory 
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experiences to generalization. Children know the concept but are not aware of their 

thought process and, according to Vygotsky's observations, awareness of spontaneous 

concepts occur later in life. For Vygotsky, the child "guided by the adult use of words, 

gets more and more skilled at abstracting properties from the concrete perception of 

objects and is able to form sets of blue things, sets of round things and so on. Vygotsky 

calls these "pseudo-concepts" (Blunden, 2001) To ensure the maximum understanding in 

the child, education in schools should integrate spontaneous and scientific concepts. 

3-D clay modeling instmction creates a new kind of "Integrated" concept that is 

both concretely grounded and consciously systematically accessible. (See Figure 5.1) 

Figure 5.1 : "Integrated" concepts: Vygotsky's (1986) .concept formation expanded 

"Scientific concepts" 
TOD down 

T A A 
Bottom UD "Integrated concents" 

"Spontaneous concepts" • 

3-D clay modeling instruction helps to create a new type of concept that joins both 

worlds. "Integrated" concepts have concreteness, abstractness and organization. The 

process of guided 3-D clay modeling allows the explicit conceptual system to be used to 

build a physical model. Since the same concept is also grounded in the "scientific" 

explanation given by the instructor, it will be an accurate representation of the desired 

pedagogical information. Acquisition of tliis information in a single learning event 

prevents the confusion that arises, especially in traditional second language pedagogy, 
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from disconnected top-down and bottom-up learning. 

5.5.2. 3-D CLAY MODELING INSTRUCTION AS AN EFFECTIVE WAY TO MOVE 

THE LEARNER HIGHER IN THE ZONE OF PROXIMAL DEVELOPMENT 

3-D clay modeling instruction not only challenges traditional teaching methods 

but it encourages reciprocal teaching. By encouraging intense two-way interaction 

between the students' creativity and the instructor's infomiation, it moves the student very 

high in the Zone of Proximal Development (ZPD). 

In the case of 3-D clay modeling instruction, L2 learners need and welcome the 

guidance and collaboration of the language teacher to help them approximate the 

unfamiliar arena of L2 abstract linguistic knowledge. It is also most conducive to move 

the learner highest in the zone by encouraging self-motivated learning and self-regulated 

thought and action. It is not based solely in the transmission of knowledge of the L2 

teacher in control of the learning process, on the contrary, the students and not the teacher 

engage in the process of creating their own personal interpretation of the abstract concept 

in clay, with their own hands and they are the ultimate owners of their creations. The 

teacher remains as an invaluable assistant for the students who are ruled primary by their 

LI linguistic conceptualization that very frequently differs or conflicts with L2 conceptual 

framework. The model created by the students is close to their world of experience or 

knowledge which is an important requirement for the internalization of the new concept. 

5.5.3. 3-D CLAY MODELING INSTRUCTION INDUCTIVE TO "INNER SPEECH" 
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The students that participated in this study were adults with complete LI 

competence and to a certain degree some advanced L2 language skills. Although 

Vygotsky's work is concerned primarily conceptual development in children, 1 think 

second language learners may also make use of inner speech to develop higher mental 

functioning skills. 

For Vygotsky (1987: 257) ."Inner speech is speech for oneself External speech is 

speech for others." It is similar to internal thought and it is a stage where external 

operations turn inward undergoing deep changes in the process. "Inner Speech" takes 

place once fundamental structural and psychological changes occur in the development of 

language in older children. Like the children of Vygotsky's studies, second language 

learners working with clay to build a representation of the abstract L2 concept may use 

self-talk to regulate their own behavior by talking situations out internally. Although from 

this research we can not describe the nature of this self-talk, it may well be a "dialogue" 

between LI and L2 abstract concepts, mental images or a verbal monologue. One student 

reported " the whole time I was modeling the clay, I was thinking about what I was 

modeling and why." It would be indeed a very interesting topic for further research. The 

3-D clay models that students create with 3-D modeling intervention are the concrete 

expression of their abstract thoughts and their own "Inner Speech" in the most Vygotskian 

sense. 

Evidence of "inner speech" by second language learners comes from my own 

observations, as the instructor and the researcher of this experiment, while supervising the 

students during the 3-D clay modeling instruction intervention, and also from my own 
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anecdotal accounts during the implementation of the methodology in regular classroom. 

While creating the abstract concepts, students were totally absorbed and withdrawn. I 

believe "inner speech" is a good way to explain what must have been going on in the 

internal monologue of the student while doing the 3-D clay model and trying to master 

the new L2 abstract concept. As Cheyne, J. A and Taralli, D. (1999) .say "for Vygotsky, 

inner speech serves a radically different function from outer speech; namely, the 

individualized activity of self-mastery. Just as action becomes transformed into thought 

under internalization, (Vygotsky and Luria, (1994) .so too does language." 

Once the model is finished, students relax and share their creation witli the teacher 

and with their classmates. The researcher observed that when students were asked to 

explain the "story" behind the model, initially some learners had difficulties in 

communicating the meaning; even thougli it was evident that is was perfectly clear for 

them, hi some instances, the learner showed the ownership of his works expressing 

forcefully: "It may not mean much to you but it is very clear to me, and this is the exact 

representation of the concept I am learning." Eventually, they were able to share the story 

behind the creation and this was also a lot of fun for them. 

5.5.4. 3-D CLAY MODELING INSTRUCTION AND SECOND LANGUAGE 

CULTURE LEARNING AND ACQUISITION 

Native speakers' spatial conceptualization is grounded in their LI social, cultural 

and linguistic experience. Given the difficulties of transmitting this wide array of 

experiences to L2 learners and due to the lack of understanding of the role of cognition in 
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L2 culture learning and acquisition, it is possible that the concepts developed with 3-D 

clay modeling instraction, being concretely grounded in the physical model, offer the 

possibility for the student to develop new L2 abstract concepts without the mass of L2 

experiential/cultural learning that will never be available in second and foreign classroom 

settings. 3-D clay models are concrete but express abstractions at the same time. The fact 

that both elements are present in a single learning event has important pedagogical 

implications. However, more research is needed to verify this claim and to identify 

further how 3-D clay modeling works. 

5.5.5 3-D CLAY MODELING INSTRUCTION ENCOURAGES "WANTING TO 

LEARN" 

3-D clay modeling instruction in itself is a strong motivator to learn and not a 

purposeless game that mitigates the boring hours students spend having to learn what they 

do not fully understand. Even though, for most students, the excitement in learning comes 

from its intellectual fascination and the creative aspect of the subject, there has been a 

great distortion in the view of learning that adults bring with them to the classroom. 

Ell (1969) .encourages educators to ask themselves where the joy in learning 

deteriorates from the "wanting to learn" to the "must learn" and offers excellent 

explanations in the way adults conceptualize work and play. He points out that teachers 

should take advantage of the "playing as learning" of early childhood to transform it into 

"learning as playing" later in school, thus maintaining the vital elements of fascination 

and involvement in the learning process. He believes that the same differentiation adults 

make between playing and working has been transferred to playing and learning in 
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school. 

For adults, game and work are substantially different. Work needs to be done 

according to goals established, in most cases, from the outside of the individual. In the 

life of adults, games have no intrinsic value; they only serve as a pastime or as a way of 

recovery and renewal. Playing, on the other hand, is done freely with total choice from the 

individual. The child uses playing as a path to learning in the early years but the moment 

he starts school, he adopts the adult separation between playing and working and transfers 

it to learning and playing. Early on, the child internalizes that he "must learn" and very 

seldom is choosing allowed in the learning process. Learning is no longer a free will 

activity but a duty imposed from the outside. For the adult, playing at school is different 

than learning and it is this distorted view that prevails all through the child's educational 

life. 

Ell's (1996) .position is not a frivolous call to purposeless playing. He explains 

that one of the most important aspects of playing is the experience of fascination. 

Although it is true that the child at play is free from outside constrains, internally he is so 

much involved that the "pressure" is imposed from within not from without. This pressure 

is the inner drive that motivates the child to wanting to learn and which is lost in the 

"must learn" scenario. For the author the kind of fascination involved in playing makes it 

possible for the world and the person to become one. Moreover, this experience of 

fascination in form of pictures of the world created by the child is absorbed into the 

person and is lived as incredible creations that generate more fascination and more 

creations in a never ending fashion. Fascination is the motor behind the curiosity to loam 
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about or to venture into something new. 

What started as the "playing as learning" now must be transferred to the "learning 

as playing." According to Ell, teachers should know that at the moment of educating the 

intellectual capabilities or skills the school is most concerned with, the child must learn 

them at first through the fascination or wonder in the unknown that they are already 

familiar with in the "playing as learning." This early "lesson" in fascination proves to be 

of incredible value in later years if kept alive. With fascination in the learning process the 

child will leam about his own capabilities and develop his skills thus becoming a master 

of his own world. 

Dickinson (2002) .reporting on Csikszcntmihalyi's thoughts on education echoes 

Ell's (1996) .call to educators to ask themselves where the joy in learning deteriorates 

from the "wanting to leam" to the "must leam". Csikszentmihalyi, the world's leading 

researcher on positive psychology, who has devoted his life's work to the study of what 

makes people tmly happy, satisfied and fulfilled, believes that " if educators invested a 

fraction of the energy on stimulating the students' enjoyment of learning that they now 

spend in trying to transmit information we could achieve much better results." His 

conclusion that "lamentably few students would recognize the idea that learning can be 

enjoyable" derives, in part from, the distorted view of learning Ell refers to. 

Enjoyment in the learning process is vital for Csikszentmihalyi. He believes that 

"when people enjoy whatever they are doing, they report some characteristic experiential 

states that distinguish the enjoyable moment from the rest of life." For him "the 

phenomenology of enjoyment seems to be a panhuman constant [and] when all the 
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characteristics are present, we call this state of consciousness a flow experience, because 

many of the respondents reported that when what they were doing was especially 

enjoyable it felt like being carried away by a current, like being in a flow." 

Csikszentmihalyi focuses primarily on intrinsic motivation as opposed to extrinsic 

motivation and although he admits that both arc needed "to induce people to invest 

energy in learning, intrinsic motivation, which is operative when we learn something 

primarily because we find the task enjoyable and not because it is useful, is a more 

effective and more satisfying way to learn." 

The importance of play, enjoyment and fascination in the learning process through 

3-D clay modeling instruction is validated by the fact tliat 84% of the students who 

received 3-D clay modeling instruction intervention considered the methodology to be 

"Fun" even at a College level. Fun in learning is tolerated perhaps up to High School, but 

in College, fun is a synonym of wasting time. We are not talking here about a purposeless 

leisure activity of the kind that does not require skills or concentration, but one that 

combines challenge and skills, concentration and purpose. 

5.5.6 3-D CLAY MODELING INSTRUCTION AND THE "FLOW THEORY" 

In addition to the 84% of the students who considered 3-D clay modeling 

instruction intervention "Fun," 40% considered it "Challenging" and 53% "Easy." Only 

11 % considered the activity difficult. It is in this combination of attributes that makes the 

methodology interesting to tlie student. 

Csikszentmihalyi's (1990) ."Flow Theory" considers skills and challenge as very 

important components of Flow. Flow is defined as "being completely involved in an 
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activity for its own sake. [...] Your whole being is involved, and you're using your skills 

to the utmost." I believe that when students are totally involved using their skills to the 

utmost moves the student higher in the Zone of Proximal Development. He believes that 

joy does not derive from futile play time, but from "those periods of struggling to 

overcome challenges." I can see a parallelism between Ell's (1996) .concept of fascination 

and flow. 

Figure 5.2 : Csikszentmihalyi's (1990) ."Flow Theory" 

High 

Arousal 
Row Amdety 

Worry Control 

Apathy Relaxation 

Boredom 

Low High 
SKDXS 

Sources; Adapted from Massimini St Cjrii 1988; Csiiszenttnihalvi wwjo. 

"Flow tends to occur when a person's skills are fully involved in overcoming a 

challenge that is just about manageable" Csikszentmihalyi's (1997:30) For him challenges 

should not be too high or too low relative to one's skills because this will translate into 

frustration, worries and anxiety on the one hand and to relaxation, apathy and boredom on 

the other. "When high challenges are matched with high skills, then the deep involvement 

that sets flow apart from ordinary life is likely to occur." 

Figure 5.2.above shows how arousal and control are vital for learning because a 
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person in the state of arousal "feels mentally focused, active and involved~but not very 

strong, cheerful or in control. "On the other hand, being "in control" implies "feeling 

happy, strong and satisfied, [but lacking in] concentration, involvement and feeling that 

what one does is important." (ibid) .The conditions of "anxiety" and "worry" are less 

favorable and conductive to learning. Under these conditions flow "seems too far away 

and one retreats to a less challenging situation." 

In Vygotsky's ZPD the learner is elbowed to go "from one level of competence to 

the next and eventually to independent application of the instructed skill." (Palicsar, 

1978:74) .For Csikszentmihalyi (1997:33) .the "flow experience acts as a magnet for 

learning—that is, for developing new levels of challenges and skills." In the case of 3-D 

clay modeling instruction, students face the challenge of understanding and internalizing 

abstract L2 concepts. This attempt of matching the challenge with the L2 language skills 

they have encourages self-motivation and learning. Appling the flow theory to regular 

second language classrooms in the process of attempting to leam abstract concepts, the 

way students feel is described well by the following quote which summarizes the 

symptoms of lack of flow: "students are to bored and apathetic to move into the flow 

zone, they prefer to fill their minds with ready-made, prepackaged stimulation [...] or too 

overwhelmed to imagine they can develop the appropriate skills they prefer to descend to 

apathetic activities."(ibid. 23) 

For Csikszentmihalyi optimal experiences take energy. Very frequently second 

language teachers, for the lack of an effective methodology, do not make the initial effort. 

The same occurs with the students. I would say, from my observations, that most of the 
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students, both during the intervention and during regular classroom hours, were very 

involved in the creation of their 3-D clay models. Some students could not match the 

challenge with the skills and found it very difficult to build the model. However, with 

more guidance from part of the teacher, also these students were able to build the models. 

I would not say that the students were absolutely in a state of flow while building the clay 

models. For one thing I was not looking at the experience from the flow point of view, 

but I can testify that many students were so involved and concentrated, and were so 

satisfied with the learning experience and the results, that they may have been in a state 

inductive to the state of flow. To investigate this observation would be indeed a very 

interesting topic for further research. 

3-D clay modeling instruction requires concentration, purpose and work from the 

student and from the teacher. It promotes intrinsic motivation (wanting to do it) .making 

the context of "having to do it" radically different from "acting by default, without any 

kind of goal to focus attention." Csikszentmihalyi's (1997:23). 

5.5.7 3-D CLAY MODELING INSTRUCTION BEYOND DIFFERENT LEARNING 

STYLES 

Learners take in and process information in different ways. Some students learn 

better by seeing and hearing, others prefer to reflect and act, some are intuitive and others 

analytic. Teaching methods also vary and although there is no panacea, 3-D clay 

modeling instruction offers advantage beyond differences in learning styles. Moreover, I 

think that 3-D clay modeling instruction is enriching enough to benefit a wide array of 
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second language learners, including those with specific learning disabilities regardless of 

their learning style. 

Learning style research looks at methods for learning top-down concepts; what 

Vygotsky refers to as "scientific" concepts. So far I have not found relevant research for 

the teaching of bottom-up concepts. Top-down learning is hard and confusing. Mainly 

because of its complexity and because it goes ahead of bottom-up knowledge, so must be 

matched to the student's strengths. And it must usually be repetitive—though the 

repetition is less obvious for visual presentation because the student can control the input 

by directing his gaze. 

Integrated concept pedagogy does not run ahead of bottom-up learning. A student 

who is at all capable of absorbing the bottom-foundation of the concept, in other words, 

the experiential part of the learning experience, will benefit from this part of the exercise. 

It is important to notice that the "play-like" component of 3-D clay modeling instruction 

is very similar to the natural hap tic experience of infant learners. Students work on their 

models until they feel intuitively that they have rendered the abstract concept in clay. 

This almost guarantees that by the end of the process, the bottom-level learning has taken 

place. 

Because the learning task is far less confusing, far less repetition is needed, so 

there is space for multiple learning approaches in the top-down part. The top-down 

component, the link to the scientific level, is presented in multi-sensory modes. The 

verbal component is achieved through the "talking to clay" exercise, and the visual part is 

present through out the whole process because the learner is obviously looking at the 
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model all the time. It would be an interesting topic for research to see how effective 3-D 

clay modeling instruction is for visually impaired students who do not see through the 

eyes but through their hands. The kinesthetic component is present not only in the ability 

to touch the model but in the memory of making it. There is also an internal-synthetic 

component that occurs at the time of thinking about the model and that I described in 

detail in the section that discusses "inner speech" in the learning process. 

The more organic natural process is especially valuable for students with multiple 

learning styles—which of course most students have, since learning style categories are 

artificially constructed for research purposes. During the process of idea reception, idea 

creation, modeling, and feedback, the student is continually building connections between 

bottom and top levels; putting intuitions into words and images, and words and images 

into intuitions. The learning takes place not only during the "talking to your clay" step. 

A massive groundwork is built during the entire explanation/modeling/checking stage, 

and the final step only crystallizes that groundwork, ties it together and tags it, adds the 

final "system" to make it fully accessible to the top level for deliberate language tasks. 

I understand, however, why some students—very few— thought that the method 

was very effective because they were visual thinkers, after all the visual component is a 

very strong in 3-D clay modeling instruction; so is the Tactile/Kinesthetic component as 

well but no student referred to himself as a "Tactile/Kinesthetic" learner. The truth is that 

most of the students did not consider their learning style at all and yet liked the method 

and thought it helped them learn spatial preposition in the second language. I also see 

how 3-D clay modeling instruction would apply in a Learning styles and Multiple 
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Intelligence framework but for me it is a very powerful tool to teach abstract concepts 

regardless of the learning style or "type" of intelligence. 

5.5.8 3-D CLAY MODELING INSTRUCTION AND THE STUDENT 

3-D clay modeling instruction is a method adopted from the tremendous repertoire 

of methods that exist in teaching the Learning Disable. Although the method does not 

include the orientation component that comes with it and that applies to dyslexics, I think 

that this kind of instruction works also for second language Learning disable learners. In 

regular second language classroom students are integrated and a method like the one used 

in this experiment will benefit all the students without making uncomfortable distinctions 

among students. In other words, the method empowers all students. 

5.6 LIMITATIONS OF THE STUDY 

This study has several limitations, which may affect the results obtained in this 

dissertation. 3-D clay modeling instruction intervention is an adaptation of the Davis 

Symbol Mastery® program to a foreign language context. The Davis Symbol Mastery® 

program target population is monolingual dyslexic child and adult learners, while 3-D 

clay modeling instruction intervention's target population is L2 adult learners. The Davis 

method is conducted in the LI and 3-D clay modeling instruction intervention was 

conducted in two languages. 3-D clay modeling instruction introduced L2 abstract 

concepts for the students to build their clay models on while the Davis method deals with 

LI abstract concepts which the student may already be somewhat familiar with. The class 
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size and learner-teacher interaction were quite different in this adaptation. Table 3.1 

(page—) .shows the crucial differences between the Davis Program and the 3-D clay 

modeling instruction intervention in terms of time, resources and linguistic conditions. 

One of the crucial limitations of the effectiveness of the intervention in a foreign 

language classroom context is time. The Davis Symbol Mastery® program is 

"implemented intensively, five to six hours per day, over the course of five days" (Davis 

1994; 134) .because an intensive schedule has proven best for achieving best and 

effective results. Experience has shown that a "schedule of just one hour a day or one 

hour per week is effective, but will require more total time because of the loss of 

momentum between sessions. Just doing 'bits and pieces' of the program will fall short of 

the overall goal of really correcting dyslexia." (p. 134) The Davis program also continues 

at home with the help of a parent, spouse or tutor. Thus time represented one of the most 

crucial limitations — 3-D clay intervention was a 50 minutes intervention deal. 

Another limitation to the effectiveness as demonstrated in this study was the lack 

of familiarization of the students with clay modeling. Students had only an extra 50 

minute class to become familiar with the means of instruction while the students in the 

group that received the traditional class intervention were more than familiarized with the 

instruction method. In the Davis method the learner has plenty of time to get familiarized 

with clay modeling. Further research may demonstrate better results from students who 

are more familiar with the process. 

Involvement of the instructor in the learning process was another important 

difference. The original Davis method is designed to work on a one to one basis. 
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Intervention of this kind allows for trust and commitment to develop between the 

instructor and the pupil, which according to many learning theories is crucial for the 

success of the learning-teaching relationship. In the case of 3-D clay modeling instruction 

intervention, the researcher visited the students who participated in the 3-D clay modeling 

instruction intervention on only two separate occasions and had no time to establish direct 

communication with them. This limitation may be overcome to some extent if the 

method is used by an instructor on his/her own class. 

Similarly, the Davis Symbol Mastery® program uses one instmctor for each 

student, while in this study the instructor dealt with classes of up to 24 students at a time. 

This meant, among other things, that the instructor could not verify that all students were 

following the steps of the program as specified for better results. More time spent on 

each concept, or training students to aid each other, may alleviate this limitation. 

Another lim itation of the 3-D clay modeling instruction intervention was the 

number of spatial concepts selected for investigation. While the original method deals 

with one concept at a time, based on a careful diagnosis of the student's problematic areas 

and with as much opportunity for practice as needed, 3-D clay modeling instruction 

intervention investigated four concepts at a time with almost no time for additional 

practice. 

In view of the severe limitations that 3-D clay modeling instruction intervention 

had in a second/foreign language classroom, it would not be an exaggeration to say that 

the positive results obtained in this dissertation are remarkable. 

There are other limitations that were evident at the time of analyzing the results 
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and that the researcher did not predict. The way 3-D clay modeling instruction 

intervention implemented was effective in the case of static prepositions. As explained in 

section 5.3.5 "Data from Questions 1 and 10 of the Spatial Prepositional Usage Test in 

Spanish" the 3-D clay modeling instruction exercise done during the intervention did not 

consider the fact that movement was crucial in questions 1 and 10 and guided the activity 

as if they were all static prepositions. After making a 3-D clay model of the sentence 

students created with the correct preposition in Spanish, they were encouraged to take a 

mental picture of the preposition and the clay model. This was not enough for 

prepositions that were not static. For prepositions that required movement perhaps a set of 

mental pictures that describe the movement would have been more effective. Moving the 

pieces is not recommended because this prevents the creation of the fixed mental image 

of the preposition and the clay model. 

From conversations with Ron Davis, the creator of the theory and the 3-D 

clay modeling instruction exercise applicable for dyslexics, I learned later on that 

the creation of multiple pictures in one model would have been feasible without 

altering the original intention and effectiveness of the method, (p. 102) 

It would require a different study to see if the change in the methodology 

comparing static versus non static prepositions would bring different results. 

This is a study experimental in nature which was intended to analyze the 

effects of the intervention at a given moment in time. The inferences made from 

the observations and numerical results need more qualitative data to support them. 
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In addition there are many factors relevant to the study that were not investigated 

simply because the results brought many more questions to the ones that originally 

guided this study. 

5.7 RECOMMENDATIONS FOR FURTHER RESEARCH 

As it is frequent in this kind of studies, this research opened more questions that it 

actually answered. Given the results and limitations of this study the first 

recommendation for further research is to repeat the study closer to the original optimal 

conditions of the Davis method for best results. The study would show better results if the 

students had more time to get famiharized with the means of instruction and to practice 

the concepts. Also with more time the instructor would be able to establish a more 

cooperative learning atmosphere so crucial for learning. 

3-D clay modeling could become an important tool to investigate language 

processes and the acquisition of L2 abstract concepts. Even though there is research done 

that extracts data from verbal, auditory, and visual input, it is also important to 

incorporate tactile input as well, since abstract concepts receive input from all the senses. 

Regarding language use, it would be very interesting to find out if indeed 3-D clay 

modeling could help reduce the impact of impoverished second and foreign language 

classroom settings where it is almost impossible to provide the necessary cultural input 

that native speakers receive. 

This study was conducted in a limited time period, but the kind of questions 
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answered in this study would benefit greatly jfrom a longitudinal study over a period of 

time. A longitudinal study would provide rich qualitative data to confirm and further 

develop the insights provided in this dissertation on the acquisition of L2 abstract 

concepts. 

Attempting to demonstrate the claims made for the implications of this 

dissertation would generate an additional list of possible research projects using 3-D clay 

modeling. Moreover, the methodology in itself it is a great research tool to investigate 

second language acquisition processes. 

The pedagogical implications alone offer the possibility of developing innovative 

techniques with 3-D clay modeling instruction to investigate how far 3-D clay modeling 

can be used as a tool for L2 language acquisition at different levels and for different ages. 

Studies in bilingualism could benefit from 3-D clay modeling research because it may 

prove to be an excellent tool for bilingual students who are at risk of losing their LI due 

to impoverished linguistic environments. 

Another area of research is curriculum design. If a method like this proves to be 

effective beyond the scope of this study, second language teachers would need to know 

how to incorporate this method in a regular second language classrooms. Last but not 

least, investigating the merits of the method in a curriculum that includes second 

language learners with special needs, at a time when mainstreaming these students into 

existing classroom settings is more common than ever, would be very beneficial for 

society. There is currently little information about second language learning needs of 

students with learning disabilities including not only those disabled students (dyslexics) 
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•for which the Davis method was developed, but also other students such as the visually 

impaired. 

5.8 CONCLUSION 

The study described in this thesis had the purpose of understanding the general 

immediate and delayed effects of formal instruction on the acquisition of the Spanish 

locatives "en," "sobre," "de," and "a" by advanced university learners of Spanish as a 

second language. 

Data analysis provided evidence that formal instruction has a definitive positive 

immediate and long-term effect in the acquisition of spatial prepositions, with a few 

exceptions. This suggests that second language classrooms must devote time to teach 

prepositional concepts and usage and not assume that mere communicative environment 

is enougli for the learner to acquire these structures. 

A detailed investigation of the data gathered in the study revealed that for 

concepts for which English native speakers could use LI to generate correct responses in 

the L2, formal instruction had only an immediate positive effect. This result suggests that 

due to the limitations of class time the second language teacher should stress those 

concepts that present confusion to the students. Also teachers should not consider a 

failure in SLA if students use only spatial prepositions that are directly accessible through 

the LI mental representation and do not incorporate alternative prepositions. 

The positive results obtained in case of concepts that present conccptual confusion 

because of differences between the LI and the L2 demonstrate that prepositions must be 
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attended differently than other linguistic points in the curriculum. This is supported even 

more by the fact that data analyzed showed that formal instraction by rule was not the 

best manner of teaching prepositions. Needless to say, this is the most frequent method of 

teaching. 

Results regarding the effectiveness of the method suggest that L2 learners are 

thirsty for new and more fun ways to learn L2 abstract concepts. The method was 

considered fun, easy and challenging which suggests that despite all the effort that second 

language teachers make in making the student more involved in the classroom, at least in 

the case of spatial prepositions, the students feel that current methodologies are not good 

enough to help them learn. 

The dissertation o ffers a detailed discussion of the findings grounded in 

theoretical considerations, but one of the most important contributions of this study is a 

plausible explanation of why 3-D clay modeling instruction may be so effective in 

helping second language learners acquire abstract concepts. It also bridges Second 

Language Acquisition and Special Education in an attempt to facilitate and strengthen the 

crossing of academic lines and prove that valuable methods developed in other disciplines 

could be adapted to SLA. 
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APPENDIX A 

SUBJECT'S CONSENT FORM 

Title of Project: 3-D Clay modeling as a pathway to spatial concept formation in 
second language learners 

I AM BEING ASKED TO READ THE FOLLOWING MATERIAL TO ENSURE THAT I AM 
INFORMED OF THE NATURE OF THIS RESEARCH STUDY AND OF HOW I WILL 
PARTICIPATE IN IT, IF I CONSENT TO DO SO. SIGNING THIS FORM WILL INDICATE 
THAT I HAVE BEEN SO INFORMED AND THAT I GIVE MY CONSENT. FEDERAL 
REGULATIONS REQUIRE WRITTEN INFORMED CONSENT PRIOR TO 
PARTICIPATION IN THIS RESEARCH STUDY SO THAT I CAN KNOW THE NATURE 
AND RISKS OF MY PARTICIPATION AND CAN DECIDE TO PARTICIPATE OR NOT 
PARTICIPATE IN A FREE AND INFORMED MANNER. 

PURPOSE 
I am being invited to participate voluntarily in the above-titled research project. The purpose of this 
project is to examine whether the use of a 3-D clay modeling and explicit instructions of 
prepositional usage facilitates learning prepositions in Spanish 

SELECTION CRITERIA 
I am being invited to participate because I am a Spanish 202 student at the Department of Spanish 
and Portuguese at the University of Arizona. Approximately 150 subjects will be enrolled in this 
study. 

PROCEDURE(S) . 
If I agree to participate, I wiU be asked to consent to the following: 
A) .Answer sis short (10 minutes) .questionnaires placing the right preposition missing in a sentence 
generated from a picture. B) .1 could volunteer to be interviewed. I am aware that these interviews 
win be tape-recorded. C) .If I belong to the experimental groups I will; I) .Participate in a session 
where I will be making 3D clay models of situations in which prepositions are used or 11) .Explicit 
instruction of Spanish prepositions using verbal examples of usage and handouts with exercises. If I 
belong to the Control group I will be asked to answer one pre-test and two post-tests only. 

RISKS 
There are no psychological or physical risks involved in this experiment for me if I decide to 
participate. However, should I feel any physical or psychological discomfort I will be allowed to 
withdraw from the experiment at any given time, with no negative consequences whatsoever. 
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APPENDIX A -Continued 
BENEFITS 
If I decide to participate I will benefit from receiving extra instruction on the usage of prepositions 
in Spanish at no extra curricular time of my part. I uill also receivc extra credit from my instructor. 

CONFIDENTIALITY 
ConGdentiaUty •will be maintained by assigning each subject a subject identification number. 
Response sheet will be stored in a secured room and it wiU be destroyed after 7 years. Data files will 
be keyed only by ID number. The findings from this study may be published without any 
information that could identify me by name. 

PARTICIPATION COSTS AND SUBJECT COMPENSATION 
I wiU not have to pay any money to participate in this study. If I participate in this study I wiU receive 
class credit for it. 

CONTACTS 
I can obtain further information from the principal investigator Maria A. Serrano-Lopez Ph.D. 
Candidate, at (520) 621-3123. If I have questions concerning my rights as a research subject, I may 
call the Human Subjects Committee office at (520) .626-6721. 

LIABILITY 
If I have questions concerning my rights as a research subject, I may call the Human Subjects 
Committee office at (520) .626-6721. 

AUTHORIZATION 
BEFORE GIVING MY CONSENT BY SIGNING THIS FORM, THE METHODS, 
INCONVENIENCES, RISKS, AND BENEFITS HAVE BEEN EXPLAINED TO ME AND 
MY QUESTIONS HAVE BEEN ANSWERED. I MAY ASK QUESTIONS AT ANY TIME 
AND I AM FREE TO WITHDRAW FROM THE PROJECT AT ANY TIME WITHOUT 
CAUSING BAD FEELINGS. MY PARTICIPATION IN THIS PROJECT MAY BE ENDED 
BY THE INVESTIGATOR FOR REASONS THAT WOULD BE EXPLAINED. NEW 
INF0RM\T10N DEVELOPED DURING THE COURSE OF THIS STUDY WHICH MAY 
AFFECT MY WILLINGNESS TO CONTINUE IN THIS RESEARCH PROJECT WILL BE 
GIVEN TO ME AS IT BECOMES AVAILABLE. THIS CONSENT FORM WILL BE FILED 
IN AN AREA DESIGNATED BY THE HUMAN SUBJECTS COMMITTEE WITH ACCESS 
RESTRICTED TO THE PRINCIPAL INVESTIGATOR, Maria A. Serrano-Lopez OR 
AUTHORIZED REPRESENTATIVE OF THE SLAT PROGRAM. I DO NOT GIVE UP ANY 
OF MY LEGAL RIGHTS BY SIGNING THIS FORM. A COPY OF THIS SIGNED 
CONSENT FORM WILL BE GIVEN TO ME. 

Subject's Signature Date 
INVESTIGATOR'S AFFIDAVIT 
I have carefully explained to the subject the nature of the above project. I hereby certify that to the 
best of my knowledge the person who is signing this consent form understands clearly the nature, 
demands, benefits, and risks involved in his/her participation and his/her signature is legally valid. A 
medical problem or language or educational barrier has not precluded this understanding. 

Signature of Investigator Date 
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APPENDIX B 
Spatial Prepositional Usage Test in Spanish 

(Pretest) 

(As explained in section 3.5.2, the original instrument consisted of 13 questions but at the 
time of the statististical analysis I had to eliminate questions 2 and 8 because of 
inconsistencies in the pre-, post-, and follow-up tests) 

1) .Me gusta mas el acrobata la derecha. 

.Si/,// 

I::. 

3) .El honibre el sarcofago (stone grave) .esta muerto. 
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APPENDIX B - Continued 

-J \\ 

S\ 
\\ ......... I % 
\ i ^ f • (J \ \_ 

Q ,! \\ 

4) .Las asas (handle)._ la cesta son de mimbre (straw) 

5) .La pasajera se sube (get) . el tren. 



APPENDIX B - Continued 

it f:: /I 

I  . .  

6) .El hombre esta_ un caballo. 

f  

ll I  

7) .Las paginas el libro son blancas. 
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APPENDIX B - Continued 

i t  . --C-

y» 

9) .Las fisuras ( cracks ) el craneo son saludables. 

Pi' 

iiiliiii 

10) .Miguelito lanzo (launched) .su cohete de juguete (toy rocket) el aire 
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APPENDIX B - Continued 

11) .Las gimnastas saltan (jump) el trampolin. 

12) .No me gusta la musica clasica el organo 

IS 

III  

2§ 

13) .Yo estudio ingles Lunes 
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APPENDIXC 
Spatial Prepositional Usage Test in Spanish 

(Post-test) 
(As explained in section 3.5.2, the original instrument consisted of 13 questions but at the 
time of the statististical analysis I had to eliminate questions 2 and 8 because of 
inconsistencies in the pre-, post-, and follow-up tests) 

*"• 

1) .Creo que el boxeador la derecha es mas fuerle. 

/ 
3) La culebra la cesta cs una cobra. 

4) .El pelo su cara es rizado. 



158 

APPENDIX C - Continued 

5) .La dama se subio la carreta. 

6) .El caballero esta subido un caballo. 

7) .Las partes la maquina son complicadas 
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APPENDIX C - Continued 

ac". ^ 

9) Las rajas (craks) la madera son.antigiias. 

10) .El tenista lanzo la pelota el aire. 

I 
11) .Mireya esta bailando la roca. 
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APPENDIX C - Continued 

(1) 

12) .La miisica clasica espanola suena niejor la guitarra 

2000 

t t t • i 
I  r  •  I  t iff  I t  
t i tmnmiit  
Ultf lf t l l i l* 
If am 

13) .Voy para Argentina el cuatro de cnero del 2000 
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APPENDIX D 
Spatial Prepositional Usage Test in Spanish 

(Follow-up) 
(As explained in section 3.5.2, the original instrument consisted of 13 questions but at the 
time of the stadstistical analysis I had to eliminate questions 2 and 8 because of 
inconsistencies in the pre-, post-, and follow-up tests) 

stif 

1) .Presume (presume) .que el judoka la derecha sera el vencedor. 

. . y 

vJ  : 
•'i# •••;, I iMi' • ••• 

3) .El cura el cementerio esta rezando 
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APPENDIX D - Continued 

4) .Las hojas el arbol son bonitas. 

5) .El niflo se subi6_ la bicicleta. 

* 

6) .El hombre esta subido un caballo 
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APPENDIX D - Continued 

lii 111 

i l l  

III 

7) Los miisculos sus piemas son fuertes. 

9) .Las fracturas (fractures). los huesos son dolorosas. 

O  

10) .El fiitbolista lanzo la pelota el aire. 
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APPENDIX D - Continued 

11) .La nifia esta subida una silla. 

12) .El solista interpreto una sonata _el piano. 

1999 
ihhl? 

1 t t i I • 
f  •  t  Hlft t tS 
nnnt tnmm 
mmmmmmw 

13) .Luis nacio el 6 de octubre. 
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APPENDIX E 
Spatial Prepositional Usage Test in English 

(Pretest) . 
(As explained in section 3.5.2, the original instrument consisted of 13 questions but at the 
time of the statististical analysis I had to eliminate questions 1 and 5 because of 
inconsistencies in the pre-, post-, and follow-up tests) 

il 

2) .The pages the book are white. 

3) .The man is a horse. 
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APPENDIX E - Continued 

4) .The passenger gets, the train. 

: 

6) .The handle _ the basket are made of straw. 

7) .1 do not like classical music played the organ 
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APPENDIX E - Continued 

8) .The cracks, , the skull are healthy. 

9) .Miguelito launched his toy rocket the air. 

10) .The gymnasts jump, . the trampoline 
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APPENDIX E - Continued 

FiW 

11) .The man, , the stone grave is dead. 

ENKRO 

Ltli^ 

12) .1 study English _ 

6 
IS 

n 

, Mondays. 

13) .1 like the acrobat the left better. 
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APPENDIX F 
Spatial Prepositional Usage Test in English 

(Post-test) 
(As explained in section 3.5.2, the original instrument consisted of 13 questions but at the 
time of the staristisrical analysis 1 had to eliminate questions 1 and 5 because of 
inconsistencies in the pre-, post-, and follow-up tests) 

2) .The parts the machine are complicated. 

3) .The knight is the horse 
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APPENDIX F - Continued 

4) .The Lady got _ the stagecoach 

6) .The hair ^ his face is curly 

(LL: 

} 
-

•|| 

7) .Spanish classical music sounds better the guitar. 
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APPENDIX F - Continued 

8) The cracks the wood are old. 

9) .The tennis player threw the ball the air. 

illM 

10) .Mireya dances, the rock. 
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APPENDIX F - Continued 

the basket is a cobra. 

aooo 
''KSMHE 

f  t  S # l  
I  7 •  l l i l l l l  

«}taa»s3i  
mmm 

12) .1 am going to Argentina January 23'''^' 2000. 

13) .1 think the boxer the left is stronger. 
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APPENDIX G 
Spatial Prepositional Usage Test in English 

(Follow-up-test) 
(As explained in section 3.5.2, the original instrument consisted of 13 questions but at the 
time of the statististical analysis I had to eliminate questions 1 and 5 because of 
inconsistencies in the pre-, post-, and follow-up tests) 

2) .The muscles his legs are strong. 

3) .The man is the horse. 
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APPENDIX G - Continued 

m 

4) .The boy got the bicycle. 

6) .The leaves the tree are beautiful. 

7) .The soloist interpreted a sonata the piano. 
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APPENDIX G - Conlinued 

8) .The fractures the bone are painful. 

9) .The soccer player tossed the ball the air. 

10) .The girl stands a chair. 
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APPENDIX G - Continued 

•iS'll' 
a** ''B-m 

• / 

•Jf t } ' ' S ^  

,  ,  J ,  ' .  •  I ' l l  /  
lij J i-

' ,-^'7 • ; 

11) .The priest the cemetery is praying. 

1999 
cUibrc 

I 11 < § • 

f i% m n n n  

n m m n m m m  

m m m m m m m  

12) .Luis was bom_ October 6 ft. 

J , . . / -  ' •  ' t '  
V 

Slili 

13) .1 presume the judoka the right will be the champion 
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APPENDIX H 
3-D CLAY INTERVENTION HANDOUT 

Create models that describe the following concepts. The sentences are given just as 

examples, use your own imagination to create your own models. You do not have to 

create models for the "usage" part, just read it. Give yourself 7 minutes for each model. 

BE CREATIVE BUT QUICK. HAVE FUN :-). 

1) IN/ON > DE 

Situation 1 (Choosing involved). 

CONCEPT A: When a specific object is in a specific place and there is no question of the 

speaker moving the object we use DE 

Ex. Me gusta la planta de la esquina. 1 like the plant in the comer. 

(You go into a room and you see an object that is already in the comer and you just point 

out to the fact that you like the one that IS SITTING IN THAT PARTICULAR PLACE) 

CONCEPT B: When a specific object .is in a specific place and there is the possibility of 

placement from the part of the speaker we use EN 

Ex. Me gusta la planta en la esquina. I like the plant in the comer. 

(You go into a room and you see an object that is already in the comer but you do not like 

it there and you point out to ANOTHER PLACE where the object should be placed) 

.Situation 2 (Parts of the whole). 

CONCEPT C: When we are talking about the parts of a whole we use DE. The parts are 

not conceptualized as being inside of the whole, but as BELONGING to it. 

Ex. Las paginas del libro. (de el libro) .(The pages on the book.). 

2) .IN/ THROUGH/INTO >A 

CONCEPT D: When the place where the object is requires movement to get there we use 

A. EX. El paracaidista se lanz6 a el vacio (The skydiver jumped into the air.) 
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APPENDIX H — Continued 

3) .IN/ON >EN Only 

CONCEPT E: When the object is contained within the place we use only EN Ex. El libro 

esta en la caja. The book is in the box. 

4) .IN/ON/ ON TOP OF/ OVER > EN/SOBRE 

CONC EPT F: If the surface is flat and there is a separation between the object and the 

place where the object is we use EN/ SOBRE Ex. El libro esta sobre/en la cama. The 

book is on the bed. 

Usage 

1- is used when we refer to means of transportation. 

Monto en bicicleta todos los dias. .1 ride on a bicycle every day. 

2. A is used when we talk about games or musical instruments. 

Me gusta bailar al son del tanibor. I like to dance to the beats of the drums. 

3. We do not use anv preposition when we talk about dates. 

Voy a clase los Lunes. I go to class on Mondays 



179 

APPENDIX I 

3-D CLAY MODELING: LEARNING WITH CLAY 

Traditional language instruction is almost completely verbal: you hear definitions made 
out of words. Unfortunately, not all words can be easily defined in terms of a different 
language-or even the same language (try describing the difference between "above" and 
"over") And even when you can hear and learn a definition, it's quite difficult to think 
through the defining phrase(s) .every time you want to use a word. 
When you learned English, no one told you the definition of "the" or "in", or even "run" 
or "sing", you learned by example. You saw how the word was supposed to be used-and 
for many words, you learned visually/spatially, while interacting with your environment, 
hi class, we can't recreate the years of experience it takes to learn a language naturally. 
But we can, to some extent, recreate the process of learning by example rather than by 
definition. With the clay learning technique (adapted from Davis Symbol Mastery), you 
will create your own examples. The process will give you a deeper, more accurate, more 
usable, and more permanent understanding of the words than you could get simply by 
memorizing their definitions. 
1. Understand the word. Read the definition; discuss the word with classmates; make up 
example sentences using the word. Be careful! Some words have many definitions, and 
you need to learn only one at a time. 
2. Create your example. Build a clay model that shows the meaning of the word. 
3. Build the word. Make the word out of clay. 
4. Learn the word. Say to the model, "You are meaning (definition in English).." Say to 
the word, "You say Then say to the model, "Tu eres y significas (definition in 
Spanish)Sav to the word, "Tu dices" 
5. Lock it in. Make a mental picture of the model and word you've created, and say the 
word and definition to yourself. Make sure you can remember the model (and definition) 
.well enough to "look" at your memory and know how the word is used. 1 
Helpful Hints: 

• Make sure that the model is related to the word, and shows what it means and how 
'4!t.. it's used. If the word is "cat", and you come up with a sentence like "The cat 
is up a tree", don't just make a model of the tree! 

• Notice the wording in step 4. This is important. The model is the word/concept 
you're trying to learn. The letters are simply a set of symbols that say the word. 
.Why go through all these steps? When you learn a word naturally, you have many 

• chances to hear it, and you can gradually create your own definition. In class, you 
feed yourself all the pieces at once. 

• If you have trouble thinking of a picture, make up more example sentences and 
look for the common theme. Is the word expressing action? Relative location? 
Description? 

• Remember to stick to one definition at a time. If the word is "throw" and the 
definition is "propel through the air", "Throw out the trash" is not a good sentence. 

• It works best if you think up your own picture, rather than using someone else's. 
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APPENDIX J 

TALKING TO YOUR CLAY 

1 ~ Situation 1 
"You are DE meaning BELONGING TO" 
"You sayDE" 

"Tu eres DE y significas PERTENECES A" 
"Tu dices DE" 

1 - Situation 2 
"You are EN meaning CHOOSING THE PLACEMENT OF' 
"You say EN" 

"Tu eres EN y significas ESCOGER EL LUGAR" 
"Tu dices EN" 

2 
"You are A meaning MOTION TO A DESTINATION" 
"You say A" 

"Tu eres A y significas MOVIMIENTO A UN LUGAR" 
"Tu dices A" 

3 
"You are SOBRE meaning SITTING ON TOP OF' 
"You say SOBRE" 

"Tu eres SOBRE y significas EN UNA SUPERFICIE PLANA" 

"Tu dices SOBRE" 
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APPENDIX K 
TRADITIONAL INSTRUCTION INTERVENTION HANDOUT 

1) IN/ON > DE 
Situation 1 (Choosing involved). 
CONCEPT A: When a specific object is in a specific place and there is no question of the 
speaker moving the object we use DE 
Ex. Me gusta la planta de la esquina. I like the plant in the comer. 
(You go into a room and you see an object that is already in the comer and you just point 
out to the fact that you like the one that IS SITTING DSf THAT PARTICULAR PLACE) 
CONCEPT B: When a specific object .is in a specific place and there is the possibility of 
placement from the part of the speaker we use EN 
Ex. Me gusta la planta en la esquina. I like the plant in the comer. 
(You go into a room and you see an object that is already in the comer but you do not like 
it there and you point out to ANOTHER PLACE where the object should be placed) 
.Situation 2 (Parts of the whole). 
CONCEPT C; When we are talking about the parts of a whole we use DE. The parts are 
not conceptualized as being inside of the whole, but as BELONGING to it. 
Ex. Las paginas del libro. (de el libro ) .The pages on the book. 

2) .IN/ THROUGH/INTO >A 
CONCEPT D: When the place where the object is requires movement to get there we use 
A. EX. El paracaidista se lanzo a el vacio (The skydiver jumped into the air.). 

3) .IN/ON >EN Only 
CONCEPT E: When the object is contained within the place we use only EN 

Ex. El libro esta en la caja. The book is in the box. 

4) .IN/ON/ ON TOP OF/ OVER > EN/SOBRE CONCEPT F: If the surface is 
flat and there is a separation between the object and the place where the object is we use 
EN/ SOBRE Ex. El libro esta sobre/en la cama. (The book is on the bed) 

Usage 

EN is used when we refer to means of transportation. 

Monto en bicicleta todos los dias. .1 ride on a bicycle every day. 

2. A is used when we talk about games or musical instruments. 

Me gusta bailar al son del tambor. 1 like to dance to the beats of the drums. 

3. We do not use anv preposition when we talk about dates 

Voy a clase los Lunes. I go to class on Mondays 
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APPENDIX L 

TRADITIONAL INSTRUCTION GROUP "CLASS EXERCISES" 

1. Esta tarde daremos un paseo 

2. Pasaremos nuestras vacaciones 

3. El corazon esta 

4. Hago dibujos 

5. Ponte crema 

6. Pon el libro 

7. Se desliza 

8. No tires piedras 

9. Carga el peso 

10. Trabaja 

11. La estatua 

bonita. 

12. La manzana cuelga _ 

13. El es el hombre mas valiente 

14. Las letras 

barco 

Madrid. 

_torax. 

_ el papel. 

la cara. 

la mesa. 

una pista de nieve. 

_ el tejado. 

la parte de atras del camion. 

laminas de metal. 

marmol (marble) .es mas 

la rama mas alta 

_el pueblo. 

la pagina estan al reves 
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APPENDIX M 
DEMOGRAPHIC SURVEY 

Last Name First Name Middle Name 

First Language Second Language Other Languages 

Country of origin City State 

Spanish course currently enrolled Section 

Language (s) .spoken at home 

1- Where did you learn Spanish? (check all that apply) 

• in school • at home • both 

2- Did you study Spanish before entering College? 

Yes • No • 

If Yes, For how long? (check all that apply) 

• Less than one year •1-2 years • 3-4 years • 5 years ^ 

3- Have you traveled to a Spanish speaking country? 

Yes • No • 

If Yes, for how long? (check all that apply) 

• Short vacations • 1 month • 1-2 months •3-4 months 0 5-6 months 

4- Have you lived in a Spanish speaking country? 

Yes • No • 

If Yes, for how long? (check all that apply) 

• less than 6 months •6-11 months • 1-2 years • 3-4 years • 5 years ^ 

5- How often do you interact with Spanish speaking people in Spanish? 

• never • sometimes • frequently • very often 

6- How often do you watch TV in Spanish? 

• never • sometimes • frequently • very often 

7- How often do you read in Spanish outside school? 

• never • sometimes • frequently • very often 
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APPENDIX N 

3-D CLAY MODELING WORK QUESTIONNAIRE. 

Name Course Section or Instructor's name 

1- Did you like to work with clay to leam the prepositions? 

Yes D No • 

Why? 

2- Dou you think working with clay modeling helped you to learn the prepositions? 

Yes • No • 

Why? 

3- 3-D clay modeling was (check all that apply): 

Easy Fun Challeging 
Difficult Boring 

3- 3-D clay modeling was an effective wav of learning locative prepositions in Spanish? 

• • • • • 
completely somewhat neither disagree somewhat completely 
disagree disagree /nor agree agree agree 

4- 3-D clay modeling was an effective wav of understanding locative prepositions in Spanish? 

• • • • • 
completely somewhat neither disagree somewhat completely 
disagree disagree /nor agree agree agree 

Other comments: 
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APPENDIX O 

STATISTICAL ANALYSIS TABLES 

GENERAL RESEARCH QUESTION - IMMEDIATE AND LONG-TERM 
EFFECTS OF FORMAL INSTRUCTION 

DESCRIPTIVE STATISTICS 

PRE-. POST- AND FOLLOW UP- TEST MEANS BY TYPE OF TREATMENT 

Treatment N Pre-test 
Means 

N Pos-test 
Means 

N Follow up-test Means 

Control 68 5.00 64 4.73 61 4.58 
Traditional 71 4.56 61 6.26 63 5.10 
3-D Clay 74 4.97 61 7.09 69 5.58 

ANALYSIS OF STATISTIC SIGNIFICANCE 

PRE TEST: ANOVA 

Sum of df Mean Square F Sig. 
Squares 

Between 10.834 2 5.417 2.037 .133 
Groups 
Within 558.443 210 2.659 
Groups 
Total 569.277 212 

POST-TEST: ANCOVA 

Corrected Model 228.562 3 76.187 30.876 .000 92.627 1.000 
Intercept 264.624 1 264.624 107.24 

1 
.000 107.241 1.000 

PRETEST 55.115 1 55.115 22.336 .000 22.336 .997 
INSTMETH 180.589 2 90.295 36.593 .000 73.186 1.000 

Error 449.094 182 2.468 
Total 7470.000 186 

Corrected Total 677.656 185 
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APPENDIX O- Continued 

POST-TEST: BONFERRONI POST-HOC TEST 

Mean 
Difference 

(I-J) 

Std. 
Error 

Sig. 95% 
Confidence 
Interval for 
Difference 

(I) 
.INSTMET 

H 

(J) 
.INSTMET 

H 

Lower 
Bound 

Upper Bound 

Control Traditional -1.627 .285 .000 -2.315 -.940 
Clay -2.342 .281 .000 -3.021 -1.663 

Traditional Control 1.627 .285 .000 .940 2.315 
Clay -.715 .288 .042 -1.410 -.020 

Clay Control 2.342 .281 .000 1.663 3.021 
Traditional .715 .288 .042 .020 1.410 

FOLLOW-UP TEST: ANCOVA 

Source Type 
III 

Sum of 
Square 

s 

df Mean 
Square 

F Sig. Noncent. 
Parameter 

Observed 
Power 

Corrected 
Model 

97.848 3 32.616 12.992 .000 38.976 1.000 

Intercept 171.40 
1 

1 171.401 68.275 .000 68.275 1.000 

PRETEST 59.778 1 59.778 23.812 .000 23.812 .998 
INSTMETH 35.412 2 17.706 7.053 

o
 

o
 14.106 .926 

Error 474.47 
3 

189 2.510 

Total 5579.0 
00 

193 

Corrected 
Total 

572.32 
1 

192 



187 

APPENDIX O— Continued 

FOLLOW-UP BONFERRONI POST-HOC TEST 
I n -  O . J  1  C -  f  Mean 
Difference 

(I-J) 

Std. 
Error 

Sig. 95% 
Confidence 
Interval for 
Difference 

(I) 
.INSTMET 

H 

(J) 

.INSTMET 
H 

Lower 
Bound 

Upper Bound 

Control Traditional -.741 .287 .032 -1.434 -.047 
Clay -1.021 .279 .001 -1.694 -.347 

Traditional Control .741 .287 .032 .047 1.434 
Clay -.280 .281 .959 -.958 .398 

Clay Control 1.021 .279 .001 .347 1.694 
Traditional .280 .281 .959 -.398 .958 

FOLLOW UP: HELM lERT CONTRAST TEST 

INTERVENTION 
Dependent Variable 

FOLL-UP TEST 
Control vs. 

Experimental 
Contrast Estimate -.738 

Hypothesized Value 0 
Difference 
(Estimate -

Hypothesized) 

-.738 

Std. Error .261 
Sig. .005 

95% Confidence 
Interval for 
Difference 

Lower Bound -1.253 

Upper Bound -.224 
Traditional vs. 3-D clay Contrast Estimate -.368 

Hypothesized Value 0 
Difference 
(Estimate -

Hypothesized) 

-.368 

Std. Error .299 
Sig. .219 

95% Confidence 
Interval for 
Difference 

Lower Bound -.958 

Upper Bound .221 
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APPENDIX O— Continued 

CLUSTER OF QUESTIONS 3, 5, 6 AND 11 OF THE SPATIAL PREPOSITIONAL 
USAGE TEST IN SPANISH THAT MEASSURED CONCEPTS THAT COULD 

HAVE BEEN MEDIATED BY ENGLISH PREPOSITIONS 

POST-TEST: ANCOVA Os 3561 IS 

Source Type III 
Sum of 
Squares 

df Mean 
Square 

F Sig. Noncent. 
Parameter 

Observed 
Power 

Corrected 
Model 

15.689 3 5.230 11.828 .000 35.485 1.000 

Intercept 83.118 1 83.118 187.997 .000 187.997 1.000 
PRETEST 8.660 1 8.660 19.587 .000 19.587 .993 

INSTMETH 8.304 2 4.152 9.391 .000 18.782 .978 
Error 80.467 182 .442 
Total 2431.00 

0 
186 

Corrected 
Total 

96.156 185 

POST-TEST: BONFERRI 3NI POST-HOC T1 ESTC )s3561IS 
Mean 

Difference 
(I-J) 

Std. 
Error 

Sig. 95% 
Confidence 
Interval for 
Difference 

(I) 
INSTMETH 

(J) 
.INSTMET 

H 

Lower Bound Upper Bound 

Control Traditional -.513 .119 .000 -.801 -.224 
Clay -.187 .119 .357 -.475 .101 

Traditional Control .513 .119 .000 .224 .801 
Clay .326 .122 .024 0.0314 .620 

Clay Control .187 .119 .357 -.101 .475 
Traditional -.326 .122 .024 -.620 0.0314 
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FOLLOW-UP: ANCOVA Os 3561 IS 

Source Type HI 
Sum of 
Squares 

df Mean 
Square 

F Sig. Noncent. 
Parameter 

Observed Power 

Corrected 
Model 

10.010 3 3.337 5.175 .002 15.524 .921 

Intercept 87.295 1 87.295 135.385 .000 135.385 1.000 
PRETEST 8.396 1 8.396 13.022 .000 13.022 .948 

INSTMETH 2.774 2 1.387 2.151 .119 4.303 .437 
Error 121.866 189 .645 
Total 2437.000 193 

Corrected 
Total 

131.876 192 
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APPENDIX O— Continued 

CLUSTER OF QUESTIONS 4, 7 AND 9 OF THE SPATIAL PREPOSITIONAL 
USAGE TEST IN SPANISH THAT PRESENTED CONCEPTUAL CONFUSION 

POSTEST: ANCOVA Os 479S 

Source Type 111 
Sum of 
Squares 

df Mean 
Square 

F Sig. Noncent. 
Parameter 

Observed 
Power 

Corrected 
Model 

34.774 3 11.591 13.051 .000 39.154 1.000 

Intercept 122.990 1 122.99 
0 

138.481 .000 138.481 1.000 

PRETEST 15.938 1 15.938 17.946 .000 17.946 .988 
INSTMETH 19.962 2 9.981 11.238 .000 22.476 .992 

Error 161.640 182 .888 
Total 603.000 186 

Corrected 
Total 

196.414 185 

POST-TEST: BONFERRONI POST-HOC TEST Os 479S 

Mean 
Differen 
ce (I-J) 

Std. 
Error 

Sig. 95% Confidence 
Interval for 
Difference 

(1) 
.INSTMET 

H 

(J) 
INSTMETH 

Lower Bound Upper Bound 

Control Traditional -.422 .169 .041 -.831 0.01224 
Clay -.799 .169 .000 -1.207 -.391 

Traditional Control .422 .169 .041 0.01224 .831 
Clay -.377 .171 .086 -.791 0.03587 

Clay Control .799 .169 .000 .391 1.207 
Traditional .377 .171 .086 0.03587 .791 



APPENDIX O— Continued 

FOLLOW-UP: ANCOVA Os 479S 

Source Type III 
Sum of 
Squares 

df Mean 
Square 

F Sig. Noncent. 
Parameter 

Observed 
Power 

Corrected 
Model 

52.799 3 17.600 14.884 .000 44.651 1.000 

Intercept 52.269 1 52.269 44.203 .000 44.203 1.000 
PRETEST 28.024 1 28.024 23.699 .000 23.699 .998 

INSTMETH 22.967 2 11.483 9.711 .000 19.422 .981 
Error 223.491 189 1.182 
Total 560.000 193 

Corrected 
Total 

276.290 192 

FOLLOW-UP-TEST: BONFERRQNI POST-HOC TEST Os 479S 

Mean 
DifFeren 
ce (I-J) 

Std. 
Error 

Sig. 95% 
Confidence 
Interval for 
Difference 

(I) 
.INSTMET 

H 

(J) 
•INSTMET 

H 

Lower 
Bound 

Upper Bound 

Control Traditional -.287 .196 .434 -.761 .187 
Clay -.825 .191 .000 -1.286 -.363 

Traditional Control .287 .196 .434 -.187 .761 
Clay -.537 .191 .016 -.998 0.07717 

Clay Control .825 .191 .000 .363 1.286 
Traditional .537 .191 .016 0.07717 .998 
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QUESTION 1 OF THE SPATIAL PREPOSITIONAL USAGE TEST IN SPANISH 
THAT PRESENTED CONCEPTUAL CONFUSION 

POST-TEST : ANCOVA 01 

Source Type III 
Sum of 
Squares 

df Mean 
Square 

F Sig. Noncent. 
Parameter 

Observed 
Power 

Corrected 
Model 

10.397 3 3.466 20.853 .000 62.558 1.000 

Intercept 14.128 1 14.128 85.008 .000 85.008 1.000 
PRETEST 1.626 1 1.626 9.781 .002 9.781 .875 
INSTMET 

H 
9.438 2 4.719 28.395 .000 56.790 1.000 

Error 30.248 182 .166 
Total 60.000 186 

Corrected 
Total 

40.645 185 

POST TEST: BONFERRONI POST-HOC TEST 01 

Mean 
Difference 

(I-J) 

Std. 
Error 

Sig. 95% 
Confidence 
Interval for 
Difference 

(I) 
.INSTMET 

H 

(J) 
.INSTMETH 

Lower 
Bound 

Upper Bound 

Control Traditional -.163 .073 .082 -.341 0.01415 
Clay -.540 .073 .000 -.718 -.363 

Traditional Control .163 .073 .082 0.01415 .341 
Clay -.377 .074 .000 -.555 -.199 

Clay Control .540 .073 .000 .363 .718 
Traditional .377 .074 .000 .199 .555 



APPENDIX 0~ Continued 

FOLLOW-UP:ANCO\ A 01 

Source Type in 
Sum of 
Squares 

df Mean 
Square 

F Sig. Noncent. 
Parameter 

Observed 
Power 

Corrected 
Model 

2.333 3 .778 7.288 .000 21.864 .983 

Intercept 1.551 1 1.551 14.535 .000 14.535 .967 
PRETEST 1.899 1 1.899 17.796 .000 17.796 .987 
INSTMET 

H 
.614 2 .307 2.875 .059 5.750 .558 

Error 20.165 189 .107 
Total 26.000 193 

Corrected 
Total 

22.497 192 
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QUESTION 10 OF THE SPATIAL PREPOSITIONAL USAGE TEST IN 
SPANISH THAT PRESENTED CONCEPTUAL CONFUSION 

POST-TEST: ANCOVA OlO 

Source Type III 
Sum of 
Squares 

df Mean 
Square 

F Sig. Noncent. 
Parameter 

Observed 
Power 

Corrected 
Model 

9.084 3 3.028 16.917 .000 50.750 1.000 

Intercept 18.631 1 18.631 104.088 .000 104.088 1.000 
PRETEST .270 1 .270 1.509 .221 1.509 .231 

INSTMETH 8.913 2 4.457 24.898 .000 49.795 1.000 
Error 32.577 182 .179 
Total 63.000 186 

Corrected 
Total 

41.661 185 

POST TEST: BONFERRONI POST-HOC TEST QIC 

Mean 
Difference 

(I-J) 

Std. 
Error 

Sig. 95% 
Confidence 
Interval for 
Difference 

(I) 
INSTMETH 

(J) 
.INSTMET 

H 

Lower Bound Upper 
Bound 

Control Traditional -.224 .076 .011 -.407 0.04039 
Clay -.533 .076 .000 -.716 -.350 

Traditional Control .224 .076 .011 0.04039 .407 
Clay -.309 .077 .000 -.494 -.124 

Clay Control .533 .076 .000 .350 .716 
Traditional .309 .077 .000 .124 .494 



195 

APPENDIX O- Continued 

FOLLOW-UP TEST:ANCO\A O 10 

Source Type M 
Sum of 
Squares 

df Mean 
Square 

F Sig. Noncent. 
Parameter 

Observed 
Power 

Corrected 
Model 

.989 3 .330 2.634 .051 7.902 .638 

Intercept 2.953 1 2.953 23.599 .000 23.599 .998 
PRETEST .720 1 .720 5.751 .017 5.751 .665 

INSTMETH .223 2 .112 .892 .412 1.783 .202 
Error 23.654 189 .125 
Total 29.000 193 

Corrected 
Total 

24.642 192 
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APPENDIX O— Continued 

QUESTION 12 OF THE SPATIAL PREPOSITIONAL USAGE TEST IN 
SPANISH 

POST-TEST:ANCOVA 012 

Source Type in 
Sum of 
Squares 

df Mean 
Square 

F Sig. Noncent. 
Parameter 

Observed 
Power 

Corrected 
Model 

.328 3 .109 .724 .539 2.172 .202 

Intercept 6.111 1 6.111 40.505 .000 40.505 1.000 
PRETEST 0.01818 1 0.01818 .012 .913 .012 .051 

INSTMETH .326 2 .163 1.081 .341 2.162 .238 
Error 27.457 182 .151 
Total 34.000 186 

Corrected 
Total 

27.785 185 

FOLLOW-UP TEST: ANCOVA O 12 

Source Type III 
Sum of 
Squares 

df Mean 
Square 

F Sig. Noncent. 
Parameter 

Observed 
Power 

Corrected 
Model 

1.131 3 .377 8.530 .000 25.590 .993 

Intercept .284 1 .284 6.437 .012 6.437 .714 
PRETEST .971 1 .971 21.966 .000 21.966 .997 

INSTMETH 0.0997 2 0.04986 1.128 .326 2.257 .247 
Error 8.351 189 0.04419 
Total 10.000 193 

Corrected 
Total 

9.482 192 
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APPENDIX O— Continued 

QUESTION 13 OF THE SPATIAL PREPOSITIONAL USAGE TEST IN 

SPANISH 

POST-TEST: ANCOVA 013 

Sotirce Type in 
Sum of 
Squares 

df Mean 
Square 

F Sig. Noncent. 
Parameter 

Observed 
Power 

Corrected 
Model 

2.535 3 .845 6.248 .000 18.743 .962 

Intercept 3.875 1 3.875 28.659 .000 28.659 1.000 
PRETEST 1.172 1 1.172 8.668 .004 8.668 .834 

mSTMETH 1.278 2 .639 4.727 .010 9.454 .785 
Error 24.611 182 .135 
Total 33.000 186 

Corrected 
Total 

27.145 185 

POST TEST: BONFERRONI POST-HOC TEST O 13 

Mean 
Difference 

(I-J) 

Std. 
Error 

Sig. 95% Confidence 
Interval for 
Difference 

(I) 
.INSTMET 

H 

(J) 
.INSTMET 

H 

Lower Bound Upper Bound 

Control Traditional -.154 .066 .062 -.313 0.00530 

Clay -.190 .066 .013 -.349 0.03077 
Traditional Control .154 .066 .062 0.00530 .313 

Clay 0.03626 .067 1.000 -.197 .125 
Clay Control .190 .066 .013 0.03077 .349 

Traditional 0.03626 .067 1.000 -.125 .197 



APPENDIX O"" Continued 

FOLLOW-UP TEST: BONFERRONI POST-HOC TEST O 13 

Source Type in 
Sum of 
Squares 

df Mean 
Square 

F Sig. Noncent. 
Parameter 

Observed 
Power 

Corrected 
Model 

1.131 3 .377 8.530 .000 25.590 .993 

Intercept .284 1 .284 6.437 .012 6.437 .714 
PRETEST .971 1 .971 21.966 .000 21.966 .997 

INSTMETH 9.971 2 4.986 1.128 .326 2.257 .247 
Error 8.351 189 4.419 
Total 10.000 193 

Corrected 
Total 

9.482 192 
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