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1.0 Introduction
Over the last decade, there has been a notable revival of scholarly interest in second language (L2) motivation (see Dörnyei 1998; Oxford 1996a). Since a number of critical reviews of the conceptual and empirical status of L2 motivation theory appeared in the early to mid-1990s (e.g., Crookes and Schmidt 1991; Dörnyei 1994; Oxford and Shearin 1994), several L2 theorists and researchers have made considerable advances in expanding on and complementing existing models of L2 acquisition (SLA; e.g., Clément 1980, 1986; Gardner 1985, 1988; Giles and Byrne 1982; Schumann 1978) by drawing on a variety of non-L2 motivational concepts from both educational and general psychology (see, e.g., Dickinson 1995; Dörnyei 1998; Noels 2001a, 2001b; Noels et al. 1999, 2000, 2001; Oxford 1996a; Tremblay and Gardner 1995; Williams 1994). The present study builds further on this body of work by examining the relations between a number of personality and motivational variables, namely, need for cognition (NC; Caccioppo and Petty 1982), self-determination (Deci and Ryan 1985), and language learning strategies (LLS; Oxford 1990), as well as these variables' relations to L2 achievement. 
2.0  L2 Motivation: The Socio-Educational Model
A key framework that has driven much of the research on L2 motivation is Gardner's (1985, 1988; see also Gardner and MacIntyre 1993) Socio-Educational Model of SLA, in which motivation is conceptualized as a complex of variables, specifically, "the combination of effort plus desire to achieve the goal of learning the language plus favourable attitudes toward learning the language" (Gardner 1985: 10). Motivation is hypothesized to have a direct effect on L2 achievement and is itself purportedly influenced by a number of other social-psychological variables. One such variable that has received extensive attention in the L2 literature is the learner's orientation, or reason for learning the L2 (Gardner 1985, 1988; see also Gardner and MacIntyre 1993).  Very recently, Noels and her colleagues (Noels 2001a, 2001b; Noels et al. 1999, 2000) have advanced a motivational orientation framework for understanding L2 orientations based on Deci and Ryan's (1985) Self-Determination Theory (SDT). 
2.1 Self-Determination Theory
According to Deci and Ryan (1985; see also Deci, Vallerand, Pelletier, and Ryan 1991; Ryan and Deci 2000a; Vallerand 1997), an individual's reason for performing a given activity can be understood in terms of the degree to which it is perceived as freely chosen and endorsed by the self (i.e., self-determined). SDT posits a variety of motivational orientations that can be arranged along a continuum ranging from the most to least self-determined, and maintains that the most positive consequences are associated with the most self-determined orientations (see Deci and Ryan 1985; Deci et al. 1991; Ryan and Deci 2000b; Vallerand 1997). The most self-determined orientation is intrinsic motivation (IM), which refers to a situation in which an activity is performed in order to experience positive affect (i.e., enjoyment and pleasure) inherent in the activity.  Vallerand (1997; see also Vallerand et al. 1992, 1993) distinguishes between three highly interrelated types of IM: IM-knowledge (engaging in an activity for the pleasure involved in learning new things), IM-accomplishments (performing a task for the enjoyment inherent in mastering challenges), and IM-stimulation (doing an activity for the general aesthetic pleasure of the experience) 
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Next in line on the self-determination continuum is integrated regulation, which refers to the state when a person is not motivated to engage in an activity by experiential goals but rather performs the task because it supports a valuable component of his/her identity and self-concept. Identified regulation is also a highly self-determined form of motivation and refers to the condition when an individual engages in a task because it will help him/her to achieve an important personal goal. We speak of introjected regulation when a person imposes pressure on him/herself to perform an activity. In this case, even though motivation still has an internal source, it is not truly self-determined because the individual feels controlled to a large extent. External regulation involves complete external control over the activity by the expectation of rewards or punishments. Finally, amotivation (AM) refers to an absence of motivation, that is, there is no regulatory mechanism for the behavior that the individual can identify; AM is essentially akin to the condition of learned helplessness (cf. Abramson, Seligman, and Teasdale 1978). Examples of the different motivational orientations (geared specifically toward the language learning context; cf. Noels et al. 1999, 2000) are displayed in Table 1. 
Table 1: Self-Determination Theory: Examples of L2 Motivational Orientations

	“Why  are you learning a second language?”
Motivational Orientation                                              Example

	Intrinsic Motivation
	 

	IM-Knowledge
	“For the satisfied feeling I get in finding out new things.”

	IM-Accomplishments
	“For the enjoyment I experience when I grasp a difficult construct in the second language.”

	IM-Stimulation
	“For the “high” that I experience while speaking the second language.”

	Integrated Regulation
	“Because it is a part of my identity”

	Identified Regulation
	“Because I think it is important for my personal development.”

	Introjected Regulation
	“Because I would feel guilty if I didn’t know a second language.”

	External Regulation
	“In order to get a more prestigious job later on.”

	Amotivation
	“I don’t know, I don’t understand what I am doing studying a second language.”


Note: Examples are based on scale items designed by Noels and her associates (e.g., Noels et al., 1999, 2000).
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Recent studies by Noels and her associates (see Noels 2001a; Noels et al. 1999, 2000) have extended the tenets of SDT to the study of language learning motivation. Consistent with the notion that a continuum of self-determination underlies the various motivational orientations (Deci and Ryan 1985; Ryan and Deci 2000b), the correlations among L2 orientations based on SDT tend to form a simplex pattern (Noels et al. 2000; see also Vallerand et al. 1992, 1993), that is, orientations having similar levels of self-determination (e.g., IM and identified regulation) correlate more highly than orientations having more disparate levels of self-determination (e.g., IM and external regulation). Furthermore, AM tends to be negatively related to other motivational orientations, particularly IM. Additional research suggests that these orientations have differential predictive power regarding other L2 variables, also suggestive of a self-determination continuum (Noels 2001a; Noels et al. 1999). Specifically, the more self-determined orientations (IM and identified regulation) fairly consistently and positively predict criterion variables such as attitudes toward learning the L2, self-reported effort (i.e., motivational intensity), intentions to continue language study in the future, and self-rated L2 competence. On the other hand, the less self-determined orientations (external and introjected regulation) tend to be more weakly associated with these variables, and AM tends to be negatively associated with them. Overall, it seems that SDT has much potential for broadening understanding of L2 motivational processes. 
2.2 Antecedents to Self-Determination 
Given the beneficial consequences of self-determined L2 motivation, its potential sources have received considerable research attention (e.g., Noels 2001b; Noels et al. 1999). These studies have been guided by the tenets of SDT suggesting that the social context in which an activity takes place is the key determinant of motivation (Deci and Ryan 1985, 1994; Vallerand 1997). More specifically, the L2 instructor has been considered as an important social agent who can facilitate or hinder self-determination. For instance, Noels et al. (1999) found that perceptions of the L2 instructor and the learning environment in general as "controlling" were negatively related to both IM and identified regulation but positively related to AM. Further, a path-analytic study by Noels (2001a) showed, among other things, that perceptions of the L2 instructor's communicative style as "autonomy-supportive" positively predicted feelings of autonomy in L2 learning, which in turn was positively related to IM and identified regulation and negatively related to AM. While these studies have demonstrated the importance of socio-contextual variables for the development of self-determined L2 motivation, one limitation of the research is that the potential relations between individual difference variables and self-determination have not yet been considered. Indeed, a voluminous body of literature shows that personality variables are important correlates of academic motivation and achievement in general (for reviews, see Furnham 1995; Revelle 1993; see also Busato, Prins, Elshout, and Hamaker 2000) and L2 motivation and achievement in particular (for reviews, see Ellis 1994; Gardner 1985, 1990; Skehan 1989).Thus it seems possible that a better understanding of how the SDT framework figures into SLA could be obtained by integrating it with personality approaches. 
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While personality variables have long been considered to be important in SLA and have been examined in numerous studies, reviewers have noted that this research has yielded inconsistent findings (Ellis 1994; Gardner 1985; Skehan 1989) and has largely been conducted in the absence of well-articulated theoretical premises (Ellis 1994; Gardner 1985). For example, Ellis (1994, Table 11.8, p. 518) summarizes a number of studies investigating the relations of several personality variables (introversion/extroversion, risk-taking, tolerance of ambiguity, empathy, self-esteem, and inhibition) to L2 achievement. With regard to the large degree of unreliability in the results, he states that the "main problem is that there is often no theoretical basis for predicting which personality variables will be positively or negatively related to which aspects of L2 proficiency" (519). Similarly, Gardner (1985), in his review of the literature on personality and L2 learning, comments that to a large degree, the research "seems to be based primarily on vague hypotheses without a clear analytic framework" (16). 
It must be noted, however, that some L2 researchers have examined the role of personality in L2 learning more systematically by utilizing well-established, comprehensive models of personality. For example, a major program of research by Ehrman and her associates (e.g., Ehrman 1990a, 1990b, 1994; Ehrman and Oxford 1989, 1995; Oxford and Ehrman 1995) has drawn on the Jungian system of psychological type (see Myers 1987), focusing on the relations among psychological type, preferences in the use of various language learning strategies (LLS), and L2 achievement. While this research is too extensive to review in detail here, one general conclusion that arises from the findings is that these relations appear somewhat ambiguous and unreliable (i.e., inconsistent throughout the various studies). For example, a more recent study (Carrell, Prince, and Astika 1996) found very few significant relations between personality type and L2 achievement. Also, Ellis (1994) notes that many of the findings concerning the connection between preferences for different LLS and personality type are "puzzling" and "counter-intuitive" (542) and maintains that "[i]f there are important links between personality and strategy choice, they remain to be demonstrated" (543) 
Another global personality paradigm that has recently been considered within the language learning area is the Big Five Factor Model (FFM; see Costa and McRae 1996). MacIntyre and Charos (1996) found significant relations between the dimensions of the FFM and a number of L2-related affective variables. For example, they found that openness to experience was positively related to perceived L2 competence, emotional stability was positively related to integrativeness, extroversion negatively predicted L2 anxiety and conscientiousness was positively associated with attitudes toward the learning situation. Thus personality traits would seem to have the potential to enhance understanding of SLA, and there exists a need for further systematic research on this topic. 
2.3 Need for Cognition (NC) 
The present study focuses on one individual difference variable, NC. As conceptualized by Cacioppo and Petty (1982), NC refers to "the tendency for an individual to engage in and enjoy thinking" (116). Numerous studies support the notion that high-NC persons partake of effortful cognitive activities because they regard thinking as fun in and of itself (for a comprehensive review, see Cacioppo, Petty, Feinstein, and Jarvis 1996). For example, NC has been found to be positively associated with academic curiosity (i.e., a desire to learn about novel subject matter; Olson, Camp, and Fuller 1984), "intellectually-oriented" college goals (such as acquiring a "general education"; Stark, Bentley, Lowther, and Shaw 1991), and a preference for new, thought-stimulating experiences in general (Venkatraman, Marlino, Kardes, and Sklar 1990; Venkatraman and Price 1990). Furthermore, studies have shown that with regard to academic endeavors, high-relative to low-NC university students show both greater persistence (Talbot 1990) and performance (Sadowski and Gulgoz 1992, 1996; Wang and Newlin 2000), with the latter difference being most pronounced when the amount of effortful thought deemed necessary to master the material is high (Leone and Dalton 1988). 

-5-
Due to their predisposition to participate in learning activities for the intrinsic enjoyment inherent in thinking, high-NC persons could be seen, in terms of SDT (Deci and Ryan 1985), as chronically more self-determined in their academic endeavors than their low-NC counterparts. Indeed, learning a new language is a cognitively-involving endeavour (Oxford 1990) and would therefore probably be attractive to high-NC persons because it would give them an opportunity to exercise their mental faculties. To be more specific, IM to gain knowledge and to master challenges (Vallerand 1997; Vallerand et al. 1992, 1993) would likely be important reasons for high NC-persons to want to learn an L2. Overall it would be expected that high-relative to low-NC persons should exhibit more self-determined motivational profiles (Vallerand 1997) with regard to L2 learning. The first objective of the present study is to empirically test this assumption. 
2.4 Language Learning Strategies (LLS) 
A second issue addressed by the present study is the association between self-determination and language learning strategies (LLS), which refer to a wide variety of effortful behaviors and techniques used by students to facilitate their learning of language material (for reviews of theory and research, see Cohen 1990; O'Malley and Chamot 1990; Oxford 1990, 1993; Oxford and Cohen 1992; Oxford and Crookall 1989). While Noels et al. (1999; see also Noels 2001a, 2001b) found the more self-determined motivational orientations (i.e., IM and identified regulation) to be positively related to self-reported L2 effort (i.e., motivational intensity; Gardner 1985), it is difficult to tell what particular behaviors effort may have comprised. Specifically, these studies used Gardner's (1985) motivational intensity scale, which provides a global, undifferentiated measure of L2 effort. By redefining the concept of effort as the extent to which various specific LLS are employed, however, a more detailed understanding of the role of self-determination in L2 learning might be obtained.
One of the most comprehensive taxonomies of LLS is that of Oxford (1990), who proposed that LLS can be subsumed under two major categories: (1) direct and (2) indirect strategies. According to Oxford (1990), direct strategies "directly involve the target language" in the sense that they "require mental processing of the language" (37). Direct strategies include memory (e.g., grouping words on the basis of common attributes, associating words with sounds and imagery), cognitive (e.g., reasoning deductively about how to express novel concepts in the L2), and compensation strategies (e.g., supplementing words with gestures, guessing at meaning). On the other hand, indirect strategies "provide indirect support for language learning through focusing, planning, evaluating, seeking opportunities, controlling anxiety, increasing cooperation and empathy and other means" (151). Indirect strategies include metacognitive (e.g., goal-setting, seeking out practice opportunities, self-evaluation), affective (e.g., disclosing feelings about language learning, relaxation techniques), and social strategies (e.g., practicing the L2 with fellow learners and fluent L2 speakers; see also Gaies 1985). Much empirical evidence supports the utility of the above framework for categorizing LLS (e.g., Oxford 1996b; Oxford and Burry-Stock 1995). 
While a number of studies have demonstrated a positive association between the use of LLS and L2 achievement (e.g., Fleming and Walls 1998; Green and Oxford 1995; Oxford, Park-Oh, Ito, and Sumrall 1993; Park 1997), it has been noted that LLS tend to be underutilized by L2 learners (Cohen 1990; Oxford and Crookall 1989). Thus the predictors of LLS usage are obviously of considerable interest to L2 theorists, researchers, and instructors. Another objective of the present study is to determine the link between self-determined L2 motivation and the use of LLS. Indeed, although perhaps confounded to a certain extent by differing conceptual and operational definitions of L2 motivation, several studies suggest that L2 motivation is a reliable correlate of LLS (see, e.g., Gardner, Tremblay, and Masgoret 1997; MacIntyre and Noels 1996; Oxford 1990; Oxford and Ehrman 1995; Oxford and Nyikos 1989). Determining the relations between self-determination and LLS could potentially enhance understanding of the antecedents of strategy use, as well as of the processes by which self-determination might be associated with L2 achievement.
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Finally, considering the nature of some of the LLS, it seems tenable to posit direct links between NC and strategy use, in addition to an indirect connection via self-determination. Specifically, given high-NC persons' proclivity for enjoyment of effortful thought, we propose that they will be more likely to engage in the more thought-intensive LLS, namely memory and cognitive strategies, than their low-NC counterparts. Since memory strategies consist of fairly mentally-involving techniques such as "semantic mapping" (Oxford 1990: 41), that is, placing a word within a mental network of related words and concepts, high-relative to low-NC persons should be more inclined to use them. Also, high-NC persons should be more likely than low-NC individuals to make use of cognitive strategies, as cognitive strategies entail "'deep processing', which involves making the material one's own through analysis, synthesis, and the continuous development and adjustment of schemata (Schmeck, Geisler-Brenstein, and Cercy 1991)" (Ehrman and Oxford 1995: 78). 
3.0 The Present Study: Hypotheses 
On the basis of the preceding literature review and discussion, a theoretical process model was formulated (see Figure 1). Each numbered pathway shown in Figure 1 corresponds to a particular hypothesis. Specifically, Hypothesis 1 holds that NC will be positively associated with self-determination in L2 learning. Hypotheses 2 through 7 state that self-determination in L2 learning will be positively related to all six types of LLS. Hypotheses 8 and 9 state that NC will be positively related to the use of memory and cognitive strategies, respectively Hypotheses 10 through 15 hold that all six LLS will positively contribute to L2 proficiency. 
Figure 1. Theoretical Process Model for Study Variables
[image: https://zif.spz.tu-darmstadt.de/jg-09-2/images/Mcintoshimage001.jpg]
Note: Numbers correspond to hypotheses described in the text. 
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3.1 Method
Participants 
The sample consisted of 126 undergraduate student volunteers (74% female) enrolled in language courses at the University of Saskatchewan. Ages ranged from 17 to 50 years (M = 21.47, SD = 5.71). With regard to university levels, 41% of the sample were in their first year, 26.2% were in their second year, 18.9% were in their third year, 9.8% were in their fourth year, and 4.1 % were in their fifth year. Regarding the language courses in which the participants were enrolled, 55.2% of the sample indicated that they were French learners, 37.6% were Spanish learners, and 7.2% were learning German. Regarding the level of the courses students were taking, 40.7% of the sample indicated that they were enrolled in an elementary course, 43.9% were taking an intermediate course, and 15.4% were taking an advanced course. English was the mother tongue for 76.6% of the participants, 6.5% were Francophone, and 1.6% indicated that German was their mother tongue. A preponderance of the sample (88%) indicated that they spoke English most frequently. The participants began learning the language taught in their course between zero and 50 years (M = 13.56; SD = 9.31), and indicated that they had been learning the language from less than one year to 31 years (M = 7.10; SD = 6.81). 
Materials (see Appendix) 
Need for cognition (NC). Participants completed the short (18-item) form of the NC scale (Cacioppo, Petty, and Kao 1984), designed to measure stable individual differences in people's inclination to partake of effortful cognitive activity (e.g., "I prefer complex to simple problems"). Participants responded to the items on a 7-point Likert-type scale ranging from 1 (strongly agree) to 7 (strongly disagree). The scoring on the positively phrased items was reversed prior to the analysis so that higher scores indicated a higher NC (α = .81). 
Self-determination continuum. Participants completed a 32-item scale consisting partly of items developed by Noels et al. (2000; see also Noels et. al. 1999) to measure orientations toward language learning in accordance with Deci and Ryan's (1985) self-determination theory. Based on discussions with language instructors, additional items were included (Senior, personal communication, December, 1999). Four items assessed IM-knowledge (α = .78), IM-accomplishment (α = .85), IM-stimulation (α = .82), integrated regulation (α = .84), identified regulation (α = .77), introjected regulation (α = .68), external regulation (α = .72), and AM (α = .87; refer to Table 1 for examples of each type of motivational orientation). Participants were asked to respond to the items in light of the language of the course in which they were enrolled, using a 7-point Likert-type scale ranging from 1 (strongly agree)to 7 (strongly disagree). All items were reverse-coded so that higher scores on all items meant stronger endorsement of the reason presented for learning the L2. 
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Language learning strategies (LLS). In order to facilitate ease of completion of the survey instrument, participants were administered the 50-item version of the SILL (Oxford 1990) designed for use with ESL/EFL students rather than the 80-item version designed for native English speakers. Although the 50-item version is much simpler in format than the 80-item version, Oxford (1990: 199) notes that both forms function similarly. Indeed, the 50-item version has been demonstrated to have sound psychometric properties (Oxford 1996b; Oxford and Burry-Stock 1995) and has shown meaningful associations with indexes of other language learning-related variables in non-ESL/EFL contexts (e.g., MacIntyre and Noels 1996). The strategies assessed by the SILL are memory (e.g., "I use rhymes to remember new words in the second language"; α = .72), cognitive (e.g., "I try to find patterns in the second language" α = .76), compensation (e.g., "I make up new words if I do not know the right ones in the second language"; α = .82), metacognitive (e.g., "I notice my second language mistakes and use that information to help me do better"; α = .86), affective (e.g., "I try to relax whenever I feel afraid of using French"; α = .55), and social strategies (e.g., "I practice the second language with other students"; α= .82). The overall alpha for the SILL was .92. Items were adapted to the language that each class was studying. Participants responded to the items on a scale ranging from 1 (never use it) to 7 (always use it). Higher scores indicated higher frequency of strategy use. 
L2 achievement. In order to obtain a measure of L2 achievement, participants were requested to release their final course grades to the researchers. (Sixty-five students authorized the release of this information.) Additionally, participants completed a 4-item measure of self-perceptions of L2 proficiency (cf. Clément 1988). Specifically, participants were asked to rate how well they thought they wrote, understood, read, and spoke the language they were currently learning on a scale ranging from 1 (not at all) to 7 (very well). Higher scores indicate higher perceived L2 competence (α = .86). While it would have been preferable from a research perspective to have more than the above two indicators of L2 competence, such as other writing, comprehension, and oral diagnostics, both the authors and professors were attempting to minimize interference in the students’ language studies (e.g., the students completed the questionnaire outside of class). Thus the use of the final course grade as well as the self-rating scale seemed to provide a reasonable compromise. 
Procedure 
At the beginning of their lectures, students were asked if they would be willing to participate in a study "investigating how psychological differences among language learners, such as attitudes and personality traits, affect both the process and outcome of language learning." The researchers emphasized the voluntary and confidential nature of the study, assuring them that their instructors would not have access to their responses. Participants completed the questionnaires on their own time and returned them in sealed envelopes to their instructors (a one-week period was designated), who then forwarded the sealed envelopes to the researchers. Participants were also asked if they would be willing to release their final course grades to the researchers for the purposes of the study. 
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3.2 Results
Two separate sets of analyses were conducted in order to address the present hypotheses. In the first analysis, structural equation modeling (SEM; see Hoyle 1995; Marcoulides and Schumacker 1996) was used for a simultaneous test of the components of the proposed model (Figure 1). Given that only 65 of the participants authorized the release of their course grades for research purposes, however, only self-ratings of proficiency were used in the SEM analysis. To include participants who supplied their final course grades would reduce the sample size to the extent that SEM results might not be trustworthy.(e.g., Boomsma [1982] recommends 100 as the minimum acceptable sample size). Therefore, the decision was to examine the relations between final course grades and the other study variables in a hierarchical multiple regression analysis. The results of these two sets of analyses are presented below, in turn. It should be noted here that for all of the present inferential tests, a significance level of .05 was selected for marking the boundary between random sampling fluctuations and substantively meaningful results. While the authors are aware of critical debates surrounding conventional p-values and the use of significance testing in general (e.g., Cohen 1994), .05 is the most widely-used and accepted value among social science researchers. Therefore, it was chosen here in order to maintain consistency with the majority of the literature.
3.2.1 A Test of the Process Model: Structural Equation Modeling (SEM) 
Prior to model testing, missing data (less than 5% of the total data points) were replaced with the series mean, that is, the mean score for the valid cases on a variable (Tabachnick and Fidell 1996). Next, a number of indexes were constructed in order to test the model. First, the latent factor of NC was defined by two indicators, each of which is an aggregate or "parcel" of nine NC items. When the number of measured variables is large, using homogeneous item clusters as indicators for latent variables is a typical procedure in SEM (see Hoffman 1995; Yuan, Bentler, and Kano 1997). All six LLS were incorporated into the model as measured variables, each consisting of mean subscale scores. Given that the LLS have typically been found to be interrelated (e.g., Gardner et al. 1997; Oxford 1990, 1996b; Oxford and Burry-Stock 1995), their errors of prediction were left free to correlate (Bentler 1998; Byrne 1994). The latent factor of perceived L2 competence was defined by four indicators (reading, writing, speaking, and understanding). 
Further, to assess self-determined L2 motivation, the various motivational subscales were combined into composite self-determination indexes (see Fortier, Vallerand, and Guay 1995; Guay and Vallerand 1997; Vallerand 1997; Vallerand, Fortier, and Guay 1997). This procedure involves weighting the items and then summing the products, with the weights being ascribed on the basis that the motivational subtypes are assumed to lie on a self-determination continuum ranging from intrinsic motivation to amotivation (Deci and Ryan 1985). The weights are assigned as follows (cf. Vallerand 1997: 286): IM (+3), integrated regulation (+2), identified regulation (+1), introjected regulation (-1), external regulation (-2), and AM (-3). All three types of intrinsic motivation are weighted identically, and then the sum of the products is divided by three so that it is comparable to that of the other motivational orientation scales (Vallerand, 1997. p. 286). Four SDIs (each using one item from each subscale) were calculated using the following formula: (3X(IM-knowledge) + 3X(IM-accomplishment) + 3X(IM-stimulation)/3 + 2X(integrated regulation) + lX(identified regulation) - 3X(AM) -2X(external regulation) - lX(introjected regulation). Thus a positive score represents a relatively self-determined motivational profile while a negative score represents a relatively non-self-determined motivational profile (Vallerand 1997: 286). The number of indexes was further reduced to two by averaging, and the two indexes functioned as indicators of a latent self-determination factor. 
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The correlation matrix, means, and standard deviations for the study variables are presented in Table 2. It is important to point out here that a number of the correlations, while statistically significant, were small in terms of absolute size. For example, perhaps a bit contrary to the relevant literature as well as intuition, the correlations between the two NC indexes and cognitive LLS were only .26 and .28. Further, some of the significant relations among the SD indexes and LLS were rather low, ranging from .21 (affective) to .41 (metacognitive). However, these results would seem to reflect the complexity of motivational processes in language learning in general (see Dörnyei 1994, 1998); and specifically that numerous factors are associated with the use of LLS (e.g., Ehrman and Oxford 1989, MacIntyre and Noels 1996; Oxford 1993).
Table 2: Correlation Matrix, Means, and Standard Deviations for Study Variables

	Variable
	M
	SD
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	NC1-1
	5.12
	.73
	----
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	NC2-2
	5.32
	.60
	.51**
	----
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	SD1-3
	14.24
	8.28
	.35**
	.39**
	----
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	SD2-4
	13.52
	8.51
	.33**
	.37**
	.71**
	----
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	MEM-5
	3.42
	.96
	-.00
	.07
	.13
	.08
	----
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	COG-6
	3.82
	.86
	.28**
	.26**
	.38**
	.33**
	.37**
	----
	 
	 
	 
	 
	 
	 
	 
	 
	 

	COMP-7
	4.12
	1.11
	.23*
	.19*
	.23*
	.24**
	.32**
	.56**
	----
	 
	 
	 
	 
	 
	 
	 
	 

	META-8
	3.93
	1.12
	.20*
	.18*
	.41**
	.38**
	.31**
	.77**
	.46**
	----
	 
	 
	 
	 
	 
	 
	 

	AFF-9
	3.01
	.93
	.01
	.01
	.21*
	.07
	.39**
	.36**
	.33**
	.40**
	----
	 
	 
	 
	 
	 
	 

	SOC-10
	3.99
	1.30
	.10
	.18*
	.32**
	.31**
	.25**
	.64**
	.41**
	.62**
	.17 
	----
	 
	 
	 
	 
	 

	SRP1-11
	4.50
	1.09
	.21
	.14
	.16
	.25**
	.08
	.20*
	.06
	.16
	.05
	.16
	----
	 
	 
	 
	 

	SRP2-12
	5.03
	1.25
	.15
	.04
	.10
	.28**
	-.08
	.19*
	.13
	.17
	.02
	.29**
	.63**
	----
	 
	 
	 

	SRP3-13
	4.90
	1.20
	.25**
	.19*
	.19*
	.26**
	.01
	.27**
	.20*
	.25**
	.01
	.26**
	.58**
	.68**
	---
	 
	 

	SRP4-14
	4.18
	1.31
	.02
	-.02
	.03
	.24**
	-.06
	.12
	.07
	.20*
	.05
	.22*
	.49**
	.75**
	.54**
	----
	 

	FCG-15a
	75.92
	12.19
	.05
	.25
	.09
	-.06
	.06
	.22
	.20
	-.08
	.17
	.08
	.02
	.14
	.22
	.06
	----


Note: N = 126. NC = Need for Cognition; SD = Self-Determination; MEM = Memory Strategies; COG = Cognitive Strategies; COG = Cognitive Strategies; COM = Compensation Strategies; META = Metacognitive Strategies; AFF = Affective Strategies; SOC = Social Strategies; SRP = Self-Ratings of L2 Proficiency; FCG = Final Course Grade.
an = 65 
** Coefficient is significant at the .01 level (two-tailed).
*   Coefficient is significant at the .05 level (two-tailed).
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A structural analysis of the covariance matrix for the study variables was conducted using the EQS program (version 5.7b; Bentler 1998). Parameters were estimated using the Maximum-Likelihood (ML) technique, and the following global fit indexes were used to determine the discrepancy between the empirical and model-implied covariance matrices: chi-square (χ2), Bentler's (1990) normed Comparative Fit Index (CFI), and Steiger's (1990) Root Mean Squared Error of Approximation (RMSEA). Traditionally, the cutoff value used for the CFI has been .90 (Bentler 1990, 1998), and the following guidelines suggested by Browne and Cudeck (1993; see also Steiger 1990) have generally been used for the RMSEA: (1) a value of .05 or less is indicative of very good model fit, (2) a value of .08 shows acceptable fit, and (3) a value greater than .10 shows that the model is untenable. Hu and Bentler's (1999) recent Monte Carlo work, however, has shown that conventional criteria for evaluating global model fit appear to be somewhat inadequate; specifically, extant cutoff values for a number of fit indexes still permit the acceptance of too many severely misspecified models. Thus they have suggested new, more stringent cutoff values for a number of global fit indexes. For the CFI and the RMSEA, respectively, Hu and Bentler (1999) recommend that values close to .95 and .06 should be obtained before a model can be judged an adequate explanation of sample data. These new fit criteria are employed in the present study. 
The global fit indexes showed that the model reproduced the sample data very well, χ2 (53, N = 126) = 68.43, p = .08; CFI = .98; RMSEA = .05. Inspection of the individual parameter estimates, however, revealed that a number of them were nonsignificant (i.e., had z-values < 2.00); specifically, the relations between NC and memory strategies, self-determination and both memory and affective strategies, social and affective strategies, and perceived L2 competence and all but social strategies. The nonsignificant components of the model were accordingly deleted and the model re-estimated. The fit indexes still showed a good match between the model and the data (χ2 (62), N = 126) = 77.65, p = .09); CFI = .98; RMSEA = .05. Further, all parameter estimates were significant (z-values > 2.00). Because of the modifications made to the model, a bivariate correlation was computed between the parameter estimates (regression coefficients and variances and covariances of the independent variables; Bentler 1998) present in both models (cf. Ullman 1996: 785). Results showed that the modifications did not alter the other parameter estimates (r(45) = .998, p < .001), however, and all coefficients were still in the predicted direction. The final model with coefficients in standardized form is presented in Figure 2.
Figure 2.  Final Model 
[image: https://zif.spz.tu-darmstadt.de/jg-09-2/images/Mcintoshimage003.jpg]
Note: NC = Need for Cognition; MEM = Memory Strategies; COG = Cognitive Strategies; COMP = Compensation Strategies; META = Metacognitive Strategies; AFF = Affective Strategies; SOC = Social Strategies; SD = Self-Determination; SRP = Self-Ratings of L2 Proficiency.
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3.2.2 Relations Among Course Grades and Study Variables: Hierarchical Regression Analysis 
As noted previously, course grades were not incorporated into the SEM analysis due to concerns about adequate sample size. Therefore, the alternative strategy for examining the relationships among course grades and the study variables was to conduct a hierarchical regression analysis with the subsample that had complete scores on all the relevant indices. Specifically, the independent variables were entered into the regression equation in blocks to predict grades; specifically, NC (M = 5.28, SD = .57) was entered on the first step, self-determination (the average of the two indexes used in the SEM; M = 15.70, SD = 7.26) was included on the second step, and all six LLS from the SILL were included on the final step (see Table 3). 
Table 3: Results of Hierarchical Regression Analysis Examining the Influence of Need for Cognition, Self-Determination, and Language Learning Strategies on Final Course Grade

	Variables
	Equation
 R²           F           SigF      ΔR2                ΔF     SigΔF
 
	Coefficients
||   r            β               t

	FINAL COURSE
	 
	 
	 
	 
	 
	 
	 
	 
	 

	GRADE
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Block 1
	.03
	1.72
	.20
	--
	--
	--
	 
	 
	 

	NC
	 
	 
	 
	 
	 
	 
	.16
	.16
	.131

	Block 2
	.03
	1.03
	.36
	.01
	.36
	.55
	 
	 
	 

	NC
	 
	 
	 
	 
	 
	 
	.16
	.21
	1.43

	SD
	 
	 
	 
	 
	 
	 
	.01
	-.09
	-.602

	Block 3
	.22
	1.96
	.07
	.19
	2.23
	.05
	 
	 
	 

	NC
	 
	 
	 
	 
	 
	 
	.16
	.06
	.433

	SD
	 
	 
	 
	 
	 
	 
	.01
	-.03
	-.198

	MEM
	 
	 
	 
	 
	 
	 
	.06
	-.00
	-.01

	COG
	 
	 
	 
	 
	 
	 
	.22
	.52*
	2.47*

	COMP
	 
	 
	 
	 
	 
	 
	.20
	.14
	.942

	META
	 
	 
	 
	 
	 
	 
	-.08
	-.35
	-1.90

	AFF
	 
	 
	 
	 
	 
	 
	-.17
	-.24
	-1.54

	SOC
	 
	 
	 
	 
	 
	 
	.08
	-.04
	-.258


Note: n = 65. NC = Need for Cognition; SD = Self-Determination; MEM = Memory Strategies; COG = Cognitive Strategies; META = Metacognitive Strategies; AFF = Affective Strategies; SOC = Social Strategies.
* significant at the .01 level.
As shown in Table 3, only the final block contributed to the prediction of final course grade; specifically, only cognitive strategies showed a significant relation with final course grade. What is interesting, however, is that while the zero-order correlation between cognitive strategies and achievement is not reliably different from zero, r(64) = .22, p = .08, the beta weight for cognitive strategies is significant, β = .52, t = 2.47, p < .05. In multiple regression analysis, the situation in which the beta weight for a predictor is larger than the zero-order correlation between the predictor and criterion is known as suppression (cf. Cohen and Cohen 1983: 94-96; Pedhazur 1997: 186-188; Tabachnick and Fidell 1996: 165). In this case, the "true" relations between two predictors and a criterion are being masked by the correlation between the predictors, in the sense that the correlation between the predictors adds variance to the analysis that is irrelevant to the prediction of the criterion. In other words, the predictors have something in common that they do not share with the criterion and this irrelevant variance obscures or hides their actual relations with the criterion. When the predictors are entered into the analysis together, however, they are made statistically independent of each other; therefore, irrelevant variance or "noise" is removed or "suppressed" and the relations between the predictors and the criterion improve as a result.
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Once it is apparent that a suppression effect is present, the next step is the identification of the specific suppressor variable(s) (Tabachnick and Fidell 1996). In the present analysis, it is not immediately clear which of the other predictor(s), when removed from cognitive strategies, functions as a suppressor variable and thereby helps to purify the relation between cognitive strategies and achievement. Identification of suppressor variables can often be difficult, especially when there are a large number of predictors in the equation (Tabachnick and Fidell 1996), as in the present study. Unfortunately, no clear, general criteria have been developed for the analysis of suppressor effects. One suggestion (Tabachnick and Fidell 1996) has been to remove predictors individually from the equation and watch for any reductions in the beta weight for the predictor(s) on which the suppression effects appear to be operating (in this case, cognitive strategies). The hierarchical regression analyses conducted above was repeated seven times. Each time, a different predictor was removed from the analysis and the beta weight for cognitive strategies was observed for downward fluctuations. (The deleted predictor was reinserted into the equation for subsequent analyses, so only one variable was missing in each step). In three of the analyses, there were reductions in the beta weight for cognitive strategies, such that when metacognitive, affective, and social strategies were removed from the equation, the βs for cognitive strategies were, respectively, .37 (t = 1.86, p = .07), .49 (t = 2.30, p < .05), and .50 (t = 2.55, p < .05). Metacognitive strategies appear to be operating as powerful suppressors, given that the deletion of this variable from the equation was the only deletion that resulted in a non-significant beta weight for cognitive strategies. Although the association between cognitive strategies and grades diminished somewhat with the removal of social and affective strategies from the equation, these suppression effects do not appear very strong. 
We conducted some follow-up analyses to examine in more detail the nature of the suppression effects. The rationale was that if a variable does in fact function as a suppressor regarding the relation between grades and cognitive strategies, a significant coefficient of determination (R2) should be obtained by using only that variable in combination with cognitive strategies to predict achievement. Thus a series of seven standard (i.e., simultaneous) regression analyses were conducted, each using cognitive strategies and one of the other study variables as predictors of achievement. With the exception of two of the analyses, the variance explained in achievement was nonsignificant. Cognitive and metacognitive strategies accounted for 16% of the variance in grades, F(2, 62) = 5.68, p < .01, with the β'sfor the two predictors being, respectively, .54 (t = 3.30, p < .01) and-.45 (t = -2.78, p < .01). Considering cognitive and affective strategies together explained 14% of the variance in achievement, F(2, 62) = 5.21, p < .01, with the β's for the two predictors being, respectively, .39 (t = 2.90, p < .01) and -.35 (t = - 2.61, p < .01). Therefore these results suggest that metacognitive and affective strategies are most appropriately considered suppressor variables with regard to the relation between cognitive strategies and achievement. It is also worth adding that affective and metacognitive strategies did not produce a useful prediction equation, R2= .03, F(2, 62) = 5.68, p= .42, suggesting that the suppression effects revealed here with regard to using the above three strategies to predict achievement appear to center around cognitive strategies. Also, the above results suggest that cognitive and metacognitive strategies appear to function as mutual suppressors, as do cognitive and affective strategies, given that neither affective nor metacognitive strategies showed significant zero-order correlations with grades. 
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4.0 Discussion
The purpose of this study was to test a theoretical process model of second language acquisition, in which need for cognition (NC) was hypothesized to influence self-determination to learn an L2, which would in turn lead to the use of a variety of language learning strategies (LLS) and thereby greater L2 proficiency. Both structural equation modeling (SEM) and hierarchical multiple regression were used to test the viability of the model. The results of each of these analyses are discussed below, in turn. 
4.1 NC, LLS and the Process Model
The final model showed partial support for the hypothesized relations. First of all, the significant and positive association between NC and self-determination in L2 learning suggests that people who enjoy effortful thinking for its own sake also take an L2 for self-determined reasons (i.e., out of choice and pleasure). This finding is in line with research showing that high-NC individuals tend to engage in educational activities more out of personal interest and enjoyment than their low-NC counterparts do (e.g., Olson et al. 1984; Stark et al. 1991). Therefore these results add to the work of Noels and her colleagues (see Noels 2001b for an overview) on the antecedents of self-determination in L2 learning contexts. While these studies by Noels and her associates have shown that perceptions of the L2 environment (in particular, perceptions of the instructor's communicative style) are important predictors of self-determination, the present findings regarding NC suggest that certain personality traits might also be related to self-determination. Thus it appears that both the L2 learner and the learning environment need to be taken into account when examining self-determination. Further, the present findings suggest potentially profitable avenues for future research on SDT within academic settings in general. Specifically, the research within the SDT framework on academic motivation has focused on sociocontextual rather than individual difference variables as sources of self-determination (see Deci and Ryan 1994; Vallerand 1997). It should be noted at this point, however, that a number of studies have examined the association between personality variables and intrinsic and extrinsic academic motivation more generally (e.g., Brownlow, Gilbert, and Reasinger 1999; Koestner, Zuckennan, and Olsson 1990; Waschull and Kernis 1996). The present results suggest that Deci and Ryan's (1985) framework in particular could be further enriched by considering how personality variables influence self-determined academic motivation. 
In addition to predicting self-determination in L2 learning, NC was found to be directly and positively related to cognitive strategies. This finding is in good agreement with the large body of research showing that high-NC persons have a proclivity for intrinsic enjoyment of effortful information processing in a wide variety of contexts and situations (Cacioppo et al. 1996). Also, these results demonstrate further that personality is an important correlate of strategy choice. Specifically, in addition to the widely studied Jungian model (see Carrell, Prince, and Astika 1996; Ehrman 1990a, 1990b, 1994; Ehrman and Oxford 1989, 1995), it appears that other personality constructs can contribute to our understanding of L2 learners' preferences for certain LLS. There is likely much rich information to be gained from further integration of the personality literature with the work on LLS.
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Contrary to predictions, no relation was found between NC and memory strategies. Given that memory strategies do not involve the same extent of effortful information processing as cognitive strategies do (see Oxford, 1990), however, it is possible that high-NC persons might not be inclined to use them to a greater degree than low-NC individuals. Indeed, research has demonstrated that differences in the extent of mental processing between high- and low-NC persons emerge only when the task is cognitively challenging (e.g., Leone and Dalton 1988; Petty, Cacioppo, and Kasmer 1985, as cited in Cacioppo et al. 1996). Of course, this explanation for the present lack of a relation between NC and memory strategies is somewhat speculative at this point, and therefore requires verification in further empirical research.
The finding that self-determination in L2 learning was positively related to the use of a variety of language learning strategies (cognitive, compensation, metacognitive, and social strategies; Oxford 1990, 1996b) builds on the findings by Noels and her colleagues (Noels 2001a; Noels et a1. 1999) that self-determined L2 motivation positively predicts self-reported effort (motivational intensity; Gardner 1985). Specifically, the present study moves beyond the broad self-determination-effort connection by demonstrating that self-determination is associated with a number of specific LLS identified in the L2 literature (Oxford 1990). Thus these results provide further support for the utility of SDT for predicting language learning-related variables. 
It should be noted that, inconsistent with the predictions, self-determination was not associated with the use of all six LLS. Specifically, self-determination was not related to memory and affective strategies. While it is difficult to speculate on the lack of support for these hypotheses, these results do indicate further that richer information can be obtained by considering specific L2 learning behaviors rather than general L2 effort as correlates of self-determination. Simply considering general L2 effort may obscure the fact that not all particular forms of L2 effort (i.e., LLS) will always be a function of self-determination. It is clear, however, that more research needs to be conducted to determine the circumstances under which self-determination will and will not predict the use of certain LLS. 
Further, the use of social strategies was positively related to self-perceptions of L2 proficiency. As suggested in both the general educational literature on social strategies (e.g., Dansereau 1988; Slavin 1980, 1983) and the L2 literature on this topic (e.g., Gaies 1985; Oxford 1990, pp. 144-146), cooperative learning can work to create mutual support and increased morale, leading to greater feelings of competency in the subject matter as well as higher levels of achievement. It is important to keep in mind, however, that strong causal inferences regarding the relation between perceived competence and social strategies are not warranted here, given the correlational and cross-sectional nature of this design. A plausible alternative explanation for this relationship is that the higher the level of perceived L2 competence, the greater the willingness to engage in cooperative learning. The literature on language anxiety (cf. Horwitz and Young 1991; Maclntyre 1995; Maclntyre and Gardner 1989, 1991) suggests that those who feel less competent in the L2 also experience more anxiety in using it in social settings and tend to avoid such situations. Of course, the relation between social strategies and perceived L2 competence could quite easily be reciprocal, in the sense that, for example, learning with others could help build perceived L2 competence which reduces anxiety about future cooperative learning and increases the tendency to engage in it in the future. 
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It is also worth noting that some social psychological perspectives on SLA are relevant to the present findings and discussion concerning the relation between social strategies and achievement. For example, Clément (1980; see also Clément and Kruidenier, 1985) theorized that both the frequency and quality (i.e., pleasantness) of contact with members of the target language group would positively influence self-confidence in using the L2 (i.e., the absence of language anxiety and the presence of perceived L2 competence). Given that these classes of variables likely function in the context of the L2 classroom as well as in the social milieu (cf. Clément, Dörnyei, and Noels 1994), these views would seem to have potential bearing on the present link between social strategies and perceived L2 competence. Specifically, frequent cooperation with other students in order to learn the target language, which Oxford (1990) notes serves to "encourage 'positive interdependence' and mutual support" (145-146), would likely engender perceived competence in using the L2 (see also Gaies 1985). Overall, it is clear that further research on the above issues, employing experimental and longitudinal designs, is needed to clarify the nature of the relation between social strategies and perceived L2 competence. 
Another unanticipated finding concerning the LLS was that with the exception of social strategies, none of the LLS predicted self-perceptions of proficiency.These findings are inconsistent with research showing that the use of a wide range of LLS contributes to L2 attainment (e.g., Fleming and Walls 1998; Green and Oxford 1995; Oxford, Park-Oh, Ito, and Sumrall 1993; Park 1997). However, it is important to note that the present study used self-perceptions of L2 competence as an index of achievement, while these other studies used more objective measures of achievement. The present results suggest that even though L2 learners engage in a number of strategies to assist them in their learning, they do not derive their feelings of competency in the L2 from most of them. Perhaps it is not enough that learners simply use the strategies--they probably need to obtain tangible results (i.e., success) from their use in order to feel competent. 
4.2 Strategy Use and Course Achievement 
[bookmark: _ednref3]An examination of the link between strategy use and more objective assessments of L2 achievement (final course grade), however, also suggested that not all strategies are relevant to L2 proficiency. [3] The hierarchical regression analysis showed only one significant relation, namely that between cognitive strategies and achievement. However, this relation is unusual in the sense that there is no bivariate association between these variables but rather a "hidden" one that is "uncovered" by including both affective and metacognitive strategies (identified here as suppressor variables) in the analysis. 
One possible explanation for the finding that cognitive strategies were more strongly positively related to achievement when considered independently of affective strategies comes from the literature on language anxiety (cf. Horwitz and Young 1991; MacIntyre 1995; MacIntyre and Gardner 1989, 1991). First of all, the general view presented in these works is that negative L2-related thoughts and emotions (e.g., worry, tension and discomfort when using the language) use up mental energy that could be utilized to process language material. The rationale for the negative impact of anxiety on task performance is well-articulated by Eysenck (1979, quoted in Maclntyre 1995: 91; see also Sarason 1986; Tobias 1986): 
[W]orry and other task-irrelevant cognitive activities associated with anxiety always impair the quality of performance. The major reason for this is that the task-irrelevant information involved in worry and cognitive self-concern competes with task-relevant information for space in the processing system. As a result, highly anxious subjects are effectively in a dual-task or divided situation, in contrast to the non-anxious subjects who primarily process task-relevant information (364). 
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Indeed, the present results suggest that preoccupation with managing and controlling L2-related anxiety (i.e., affective strategies) consumes time and mental resources necessary for effective cognitive processing of language material. When the use of cognitive strategies is not being "hampered" by the use of affective strategies, however, it seems that greater L2 achievement is the result. It is worth adding that these results are also in line with certain theoretical perspectives on stress and coping in general (cf. Lazarus and Folkman 1984). Specifically, Lazarus and Folkman (1984) suggest that emotion-focused coping (which would be an appropriate classification for affective strategies) may lead to detrimental outcomes (e.g., decreased L2 achievement), since it involves attempts to minimize the emotional impact of stressors (e.g., insufficient knowledge of the L2) but not deal with the stressors themselves. On the other hand, problem-focused coping (in the present case, using cognitive strategies or actively processing language material) leads to more positive consequences, since it deals directly with the stressors. 
Further, the finding that affective strategies were more strongly negatively related to achievement when cognitive strategies are partialed out suggests that increased use of cognitive strategies is helping to "prevent" the use of affective strategies from having a negative influence on achievement. In other words, the use of reasoning and problem-solving to deal with difficulties involving the language material could "offset" to some degree the negative effects of being preoccupied with simply managing negative affect related to learning problems. Indeed, a number of theorists (e.g., McCroskey and Richmond 1991; Sarason 1986) have suggested that skills training needs to be used in conjunction with anxiety-reduction techniques in order to produce increments in achievement for students experiencing task-related anxiety (see also Maclntyre and Gardner 1994). The present results would seem to support these views, and suggest further that simply trying to overcome L2 difficulties by managing associated negative emotions rather than active mental engagement in learning the material actually leads to reduced performance. 
A similar pattern of results emerged from partialing metacognitive strategies out of cognitive strategies and vice versa. First of all, removing metacognitive strategies from cognitive strategies improved the positive relation between cognitive strategies and achievement. This suggests that spending time organizing, planning, and monitoring learning detracts from the actual processing and learning of the language material. Metacognitive strategies are so-called because they are "beyond, beside, or with the cognitive...[M]etacognitive strategies are actions which go beyond purely cognitive devices, and which provide a way for learners to coordinate their own learning process" (Oxford 1990: 136). Perhaps, however, the more time is spent coordinating the learning process, the less time is devoted strictly to active thinking about the language material itself.  Indeed, when cognitive strategies were partialed out of metacognitive strategies, the relation between metacognitive strategies and achievement became negative, suggesting that only coordinating learning and not directly engaging in processing the language material results in relatively lower levels of attainment. 
To some degree, then, the present findings appear to contravene the view that numerous strategies can facilitate SLA, and suggest that some strategies may actually work in opposition to each other to produce differential effects on L2 achievement. To the extent that the present results prove reliable, of course, the observations made here raise some issues that might be worthwhile for L2 instructors to consider. Indeed, there is a considerable literature devoted toward developing methods for teaching L2 learners how to use LLS effectively (cf. Chamot 1998; Dörnyei 1995; Heffernan 1998; Oxford 1993: 180-182), and it appears that the present results could inform such methods. In light of the present results, it may be advisable for L2 instructors to encourage their students to not rely too much on indirect language learning techniques such as managing emotion (affective strategies) and/or organizing and planning their learning (metacognitive strategies), at the expense of more active, direct mental processing of the language material (cognitive strategies). As Oxford (1990: 43; see also Oxford 1996b) maintains, cognitive strategies are "essential for learning a new language." 
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5.0 Limitations and Directions for Future Research 
While the present results are noteworthy from both a theoretical and practical perspective, it is worthwhile to discuss the major limitations of our methodology. First of all, while the results of the SEM analyses are consistent with a number of the hypothesized relations, it is not appropriate to make firm inferences about causation given the correlational and cross-sectional nature of this study (see Breckler 1990). Further research using experimental and/or longitudinal designs is necessary to determine whether the causal process presented here is the appropriate one for the present variables. The second limitation is the small sample size available for the SEM analyses. Although it was higher than 100 (see Boomsma 1982), parameter estimates tend to be more stable in larger samples (e.g., 200 or greater; Ullman 1996). It should be noted, though, that ML estimation has been shown to be robust to small sample size (see Hoyle and Panter 1995), and also that the CFI and the RMSEA are relatively insensitive to sample size (e.g., Fan, Thompson, and Wang 1999). Therefore, it seems reasonable to assume that the present results still provide meaningful information. Nonetheless, it would be useful to repeat this study with a larger sample to determine further the reliability of the results. Finally, it is important to note the exploratory nature of the analyses examining the suppression effects involving L2 achievement and cognitive, affective, and metacognitive strategies. It is possible that these analyses were capitalizing on chance characteristics of the current sample and thus might not necessarily reflect the population of interest (university level language learners). Therefore, further research examining how different LLS might oppose and complement each other is necessary to determine the reliability of these findings. 
6.0 Conclusions 
Despite these limitations, the present results make some important contributions to existing knowledge about L2 learning and motivation. First of all, the results regarding NC demonstrate the value of continuing to integrate concepts from the general psychological and educational literature with L2 variables. Indeed, motivation is a very complex puzzle and L2 motivation is no exception. As Tremblay and Gardner (1995) point out, there is certainly no individual model of motivation that can provide all of the necessary pieces (see also Landy and Becker 1987). Thus an ongoing synthesis of various motivational paradigms appears to have the most potential to expand our knowledge of L2 motivation as well as guide the development of methods to foster it. It is crucial, however, that such an integration involve careful formulation of the relations among variables (e.g., appropriate specification of mediating processes) in order to ensure that the models tested are substantively meaningful. 
Second, the unanticipated findings regarding the relations between achievement and cognitive, affective, and metacognitive strategies show that the relationship between the use of LLS and L2 achievement is far from unequivocal. The present data indicate that certain LLS possess relative advantages and disadvantages that have yet to be fully understood. Future scientific inquiry will hopefully serve to more clearly delineate the nature of these unexpected results. Such research would not only serve to build on what is presently known about the properties of the various LLS, but may lead to the development of more effective methods for teaching students how to employ them (see Chamot 1998; Dörnyei 1995; Heffernan 1998; Oxford 1993: 180-182).
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[3] It is worthwhile to point out that while self-perceptions of L2 competence were used as a replacement for actual achievement in the model due to concerns about sample size, there were no significant relationships among the four self-ratings of L2 competence and final course grades (see Table 2). While these correlations were estimated using only a subset (n= 65) of the sample used for the SEM analyses (N = 126), they do raise questions about the appropriateness of using self-ratings of proficiency as a substitute for more objective indices of achievement. Indeed, research has shown that L2 learners tend to both overestimate and underestimate their actual L2 competence (defined by objective measures of achievement; see Heilenman, 1990; Maclntyre, Noels, & Clément, 1997). MacIntyre et al. (1997) demonstrated language anxiety to be empirically linked to systematic over and underestimation of L2 competence. It is also important to point out, however, that both actual and perceived L2 competence have typically been found to be correlated (e.g., MacIntyre et al., 1997), particularly when there is a high degree of specificity between the self-rating of proficiency and the L2 task on which performance is to be other-rated (cf. Blanche & Merino, 1989). It is possible that there was a lack of specificity between the self-ratings of L2 proficiency used in the present study and overall course performance; nonetheless, it does seem unusual that not even a modest correlation was found between these two variables. It is difficult to determine why actual and perceived L2 competence were uncorrelated in the present subsample used for the hierarchical regression analysis. Thus these results warrant additional examination of the association between perceived and actual L2 competence in order to further determine the conditions under which these two variables will and will not be related. 
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