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Abstract

This study used structural equation modeling to evaluate whether a combination of social cognitive and self-determi-
nation theories [Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. Englewood Cliffs,
NI: Prentice-Hall; Deci, E. L., & Ryan, R. M. (1987). The support of autonomy and the control of behavior. Journal of
Personality and Social Psychology, 53, 1024-1037] would effectively predict high school students’ distress, achievement, and
retention. Participants were 427 predominately Latino youth from an inner-city low-income high school. Results indicated
that students who reported feeling connected to teachers and their school reported higher levels of autonomous motivation
for attending school. Students reporting higher levels of autonomous motivation for attending school reported more con-
fidence (i.e., self-efficacy) in their academic ability, and performed better academically. In addition, students who reported
higher self-efficacy beliefs reported less physical and psychological distress and reported higher levels of achievement.
Retention in school was predicted by a combination of achievement and the absence of physical/psychological distress.
Implications for practice and further research on urban high school students’ academic development are described.
© 2007 Elsevier Inc. All rights reserved.
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1. Introduction

Identifying psychological factors that impact academic outcomes is especially critical for low-income and
ethnically diverse youth who face a myriad of social and economic barriers (Lerner, 1995; McLoyd, 1998).
Recent statistics indicate that students living in low-income families are four times more likely to drop out
of high school (National Center for Educational Statistics., 2004). Further, dropout levels are particularly
problematic for Latino youth. In 2003, the dropout rate for Latino youth was 24% compared to 10% for
all high school students in the United States (National Center for Educational Statistics, 2004). The financial
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disparity between those with and without a high school diploma is striking. Today, in the United States, the
unemployment rate for high school dropouts is twice the rate of high school graduates and the median income
for high school dropouts remains at poverty level (National Center for Educational Statistics, 2004). This gap
only continues to drastically widen when examining the incomes of high school dropouts as compared to col-
lege graduates. Adults with a 4-year college degree earn a median income of $41,800, while those who do not
graduate from high school earn a median income of $18,300 (U.S. Census Bureau., 2005).

This study investigated the degree to which three critical student outcomes—academic achievement, psy-
chological/physical distress, and retention could be predicted from constructs derived from two theoretical
perspectives—self-determination theory (Ryan & Deci, 2000) and social cognitive theory (Bandura, 1986,
1989, 1997). According to self-determination theory, autonomous motivation will be associated with positive
academic outcomes and well-being, while controlled motivation will be associated with less academic engage-
ment and distress (Deci & Ryan, 1987; Ryan & Deci, 2000). Autonomous motivation occurs when one freely
chooses to engage in a behavior and fully endorses this choice either out of interest or personal importance.
Controlled motivation occurs when a person engages in a behavior because of coercive forces, such as guilt or
external pressure. Autonomous motivation has been associated with higher levels of perceived competence,
higher academic achievement, and positive affective states (Black & Deci, 2000; Hadre & Reeve, 2003; Ryan
& Connell, 1989; Walls & Little, 2005). Alternatively, controlled motivation has been linked to lower academic
performance and negative affect (Black & Deci, 2000; Patrick, Skinner, & Connell, 1993; Vallerand, Fortier, &
Guay, 1997; Walls & Little, 2005).

Relatedness is a central variable that has been proposed to facilitate students’ development of autonomous
versus controlled motivation (Deci & Ryan, 1987). Relatedness encompasses the quality of the interpersonal
relationship that exists between the teacher and the student, and it refers to the student’s sense of belonging-
ness and support. According to self-determination theory, when students feel connected to and involved with
teachers, they are less likely to feel controlled and are more likely to display autonomous reasons for engaging
in academic activities. While, few studies have examined this proposition, Ryan, Stiller, and Lynch (1994)
found that youth who felt connected to and cared for by their teachers were more likely to report autonomous
reasons for engaging in positive school-related behaviors.

According to social cognitive theory (Bandura, 1986, 1989, 1997), positive academic outcomes result in
large part by the student’s level of academic self-efficacy. Defined as one’s confidence to successfully execute
or perform a specific school-related activities, research has consistently found that higher levels of self-efficacy
are associated with higher levels of achievement (Chemers, Hu, & Garcia, 2001; Multon, Brown, & Lent, 1991;
Torres & Solberg, 2001). Furthermore, students reporting higher levels of academic self-efficacy also report
lower levels of psychological/physical distress (Bandura, Pastorelli, Barbaranelli, & Caprara, 1999; Miseran-
dino, 1996; Quimby & O’Brien, 2004).

This study extends upon previous literature in a number of ways. First, there has been relatively little effort
to examine whether it is possible to integrate constructs derived from self-determination and social cognitive
theory into a model predicting successful academic transitions. In a recent study, Solberg, Carlstrom, Howard,
and Jones (2007) found that meaningful at-risk clusters could be established using a combination of variables
derived from self-determination and social cognitive theories and that different levels of risk were associated
with different health and academic outcomes. Second, this study also extends previous research by including
two additional variables (relatedness and distress) which have not been included in any previous high school
transition models. Including relatedness has important implications for classroom intervention, while the
inclusion of distress allows for examining this important construct in relation to both achievement and reten-
tion. And finally, while previous research has relied upon self-report indicators of achievement and retention,
this model includes actual grades received at the end of the semester and attendance rates as an indicator of
achievement. Retention was defined as whether the student received an end of semester grade report.

Fig. 1 presents the proposed model. The proposed model posits that, consistent with self-determination the-
ory, relatedness is expected to directly influence both autonomous motivation and controlled motivation, with
relatedness being positively correlated with autonomous motivation and negatively correlated with controlled
motivation (Ryan & Powelson, 1991; Ryan, Stiller, et al., 1994). Second, it is proposed that both autonomous
motivation and controlled motivation will directly influence levels of self-efficacy, achievement, and distress.
Specifically, autonomous motivation will be positively correlated with self-efficacy and achievement and
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Fig. 1. Proposed model. Relatedness refers to connections with teachers and peers. Autonomous motivation refers to intrinsic and
identified motivation. Controlled motivation refers to external regulation. Self-efficacy refers social and academic self-efficacy.
Achievement refers to grade point average and attendance. Distress refers to agitation, sleep difficulties, eating difficulties, and depression.
Retention refers to whether the student received a grade report at the end of the term.
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negatively correlated with distress, while controlled motivation will be negatively correlated with self-efficacy
and achievement and positively correlated with distress (Black & Deci, 2000; Patrick et al., 1993). Third,
higher levels of self-efficacy will positively influence levels of achievement (Chemers et al., 2001; Multon
et al., 1991) and negatively influence levels of distress (Miserandino, 1996; Torres & Solberg, 2001). Finally,
it is predicted that levels of distress will influence achievement (Hysenbegasi, Hass, & Rowland, 2005; Liu,
Kaplan, & Risser, 1992) and that both achievement and distress will influence retention (Franklin & Streeter,
1996; Newcomb et al., 2002; Stearns & Glennie, 2006).

2. Methods
2.1. Participants

Participants included 427 ethnically diverse ninth-grade (52%) and tenth-grade (48%) high school students
attending a central city high school in the Midwest. The sample consisted of 233 females and 192 males. Self-
reported ethnic representation of students was primarily from two minority groups: 72% Latino, 13% African
American, 5% Asian American, 5% Caucasian, 2% Native American, and the other 3% described themselves
as other. The overall dropout rate for the school, as reported by the metropolitan school district, is 49% and
low-income students (measured as those receiving free meals) represent 78% of the school population. A pro-
file of the school’s students indicates that 90% of the students are below the national average on standardized
achievement test scores for reading, 79% below the national average for mathematics, and 82% below the
national average for language performance.

2.2. Procedure

This study was conducted as part of a larger intervention study. Students completed a survey designed to
assess demographic information, autonomy, control, relatedness, academic self-efficacy, and physical/psycho-
logical distress. Surveys were administered in classrooms using standardized instructions during regular class
times by trained experimenters and teachers. Participation was voluntary, and students received individualized
reports as part of the larger intervention program (Solberg, Close, & Metz, 2000). Staff were available
throughout the class time to answer questions. On the average, students took about 50 min to complete their
surveys.

2.3. Measures

2.3.1. Self-efficacy
The Class Self-Confidence and Social Self-Confidence subscales of the High School Academic Self-Efficacy
Inventory (Solberg, 1999) were used as two separate indicators for the latent variable self-efficacy. The High
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School Self-Efficacy Inventory consists of 22 items measuring one’s confidence for performing various tasks
associated with high school success. Sample items include “Taking good notes in class,” “Asking a question
in class,” and “Making new friends at school.” Each item is phrased to follow the general statement: “How
confident are you that you could successfully complete the following tasks?” Items are rated on an eight-point
scale ranging from 0 (totally unconfident) to 7 (totally confident).

Evidence for construct validity was provided by Solberg et al. (1998) and consisted of a principal compo-
nents analysis of the items, which yielded four-factors with loadings greater than 1.0 and accounted for 64% of
the total variance. Four, three and two-factor solutions were generated and the two-factor solution was found
to be the most meaningful. Factor 1 consisted of eight items with loadings ranging from .80 (“Keeping up to
date on homework™) to .58 (““‘Relaxing during a test”). Because all items addressed issues relating to academ-
ics, the subscale was entitled Class Self-Confidence. Factor two consisted of 10 items with loadings ranging
from .70 (“‘Participating in class discussions”) to .51 (““Working on a group class project”). All items on this
factor addressed social situations and was entitled Social Self-Confidence. Internal consistency estimates were
used to establish reliability, and coefficient alpha estimates were .92 for the total scale and .88 and .84 for the
subscales.

2.3.2. Autonomous and controlled motivation

An adapted version the Academic Self-Regulation Questionnaire (Ryan & Connell, 1989) was used to mea-
sure one’s reasons for attending school regularly. This questionnaire asks the respondent to report how true,
using a five-point Likert type scale ranging from 0 (very much untrue) to 4 (very much true), each reason listed
for attending school is for them. All 15 items are phrased to follow the general statement: “The reason I keep
coming to school is. ......”. The reasons reflect various styles of extrinsic regulation (e.g., “because if I don’t
I'll get punished”), introjected regulation (e.g., “‘so important people in my life won’t be disappointed in me”),
identified regulation (e.g., ““because education is important to the goals I have”), and intrinsic motivation (e.g.,
“because I really enjoy school”).

This instrument was submitted to confirmatory factor analytic procedures (Close, 2000) using the LISREL
8 program to investigate four competing hypothetical structures: a one-factor model, a two-factor internal/
external PLOC model, a four-factor model (i.e., intrinsic motivation, identified regulation, introjected regula-
tion, and external regulation), and a second-order two-factor model). Results indicated that the second-order
two-factor structure provided the best fit (X* = 71, 132.29, GFI = 93, and RMSEA = 06) and supported two
higher-order general factors of autonomy and control and four lower-order factors corresponding to intrinsic
motivation, identified regulation, introjected regulation, and external regulation. External regulation and
introjected regulation loaded on the control factor and identified regulation and intrinsic motivation loaded
on the autonomy factor. These results lend support for self-determination’s (Ryan & Connell, 1989) conten-
tion that there are four distinct qualities of motivation and that the intrinsic and integrated scales are auton-
omous forms, while the externally regulated and introjected scales are controlled forms.

For the purpose of this study, the intrinsic and identified subscales were used as two separate indicators for
the latent variable autonomous motivation. While, it was planned that the external and introjected subscales
would serve as two separate indicators for the latent variable controlled motivation, results from the measure-
ment model indicated that both factors together failed to load substantively on the control factor, with the
introjected subscale loading indiscriminately across subscales (see Section 3 for details). For this reason, the
external subscale was used as the only indicator for the latent variable controlled motivation.

2.3.3. Relatedness

Relatedness was assessed with a 10-item measure designed to assess one’s connection to teachers and peers
at school. This instrument was originally developed for college students (Pascarella & Terenzini, 1980). For
the purpose of this study, a version revised for use with high school students was used (in the revised measure,
some items were reworded, i.e., the word “faculty” was changed to “teacher”, “institution” to “school”). Sam-
ple items include: “Teachers here care about their students” and ““I have friends here at this school.” Items are
rated on a five-point scale ranging from 0 (strongly disagree) to 4 (strongly agree).

Solberg (1999) conducted a principal components analysis on this measure and results revealed two inter-
pretable factors with eigenvalue loadings greater than 1.0 that accounted for 54% of the variance. Factor 1
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consisted of five items with loadings ranging from .85 (““Teachers here are interested in my success”) to .65
(“There is a teacher here that I can go see to talk about academic problems™). Because all items addressed
1ssues of connection to teachers, the subscale was titled Connection to Teachers. Factor 2 consisted of four
items with loadings ranging from .82 (“I am glad I am at this school”) to .59 (“I take part in school activi-
ties”). Because all items addressed issues of connection to school, the subscale was titled Connection to
School. Alpha coefficients for the individual subscales were .84 and .75. For the purpose of this study, the
Connection to Teachers and Connection to School subscales were used as two separate indicators for the
latent variable relatedness.

2.3.4. Distress

An adapted version of the College Distress Inventory (Ryan, Hanin, & Solberg, 1994) was used to assess
physical and psychological distress. In the adapted version, some words were reworded for high school stu-
dents’ comprehension. This inventory asks participants to “Indicate how often you have experienced each
of the following?” Nineteen items are rated on a six-point scale ranging from never to always. Sample items
include “being tired, but unable to sleep” and “‘feeling cranky”.

Solberg (1999) submitted the adapted version of the survey for use with high school students to a principal
components analysis. Results yielded four factors with eigenvalues over 1 and accounted for 58% of the total
variance. Varimax rotation revealed a four-factor solution to be the most meaningful. Factor 1 consisted of
eight items with loadings ranging from .71 (“Losing your temper”) to .55 (“‘Fighting with friends”). All of the
items in Factor 1 addressed agitation and were consistent with Ryan, Hanin, et al. (1994) and Ryan, Stiller,
et al. (1994) Agitated subscale. Factor 2 consisted of four items with loadings ranging from .81 (““Not sleeping
well”) to .68 (“Sleeping less than usual at night”) and was consistent with Ryan, Hanin, et al. (1994) and Ryan,
Stiller, et al. (1994) Sleeping Difficulties subscale. Factor 3 consisted of three items with loadings ranging from
.82 (“Feeling hopeless”) to .64 (“Feeling depressed”) and was consistent with Ryan, Hanin, et al. (1994) and
Ryan, Stiller, et al. (1994) Depression subscale. Factor 4 consisted of three items with loadings ranging from
.81 (“Increased appetite”) to .80 (“‘Snacking more than usual”) and was consistent with Ryan, Hanin, et al.
(1994) and Ryan, Stiller, et al. (1994) Eating Difficulties subscale. Three items that had previously made up
Ryan, Hanin, et al. (1994) and Ryan, Stiller, et al. (1994) Physical Complaints subscale were dropped because
they appeared to load indiscriminately across factors with the high school population. The alpha coefficient
for the total scale was .92 and for the subscales the alpha coefficients were .85, .86, .80, and .81, respectively.
For the purpose of this study, the Agitated, Sleeping Difficulties, Depression, and Eating Difficulties subscales
were reverse coded and used as four separate indicators of the latent variable distress.

2.3.5. Academic achievement

Fall grade point average (g.p.a) and percentage of classes attended were used as two indicators of the latent
variable academic Achievement. Grade point averages were calculated on a four-point scale, where 4.0 repre-
sents an earned grade of an A, 3.0 represents a B, 2.0 represents a C, and 1.0 represents a D. Values for per-
centage of classes attended could range from 0% to 100% with 100% indicating that a student did not miss any
classes during the fall semester.

2.3.6. Retention

Retention had only one indicator and thus served as an endogenous manifest variable. It was determined by
identifying which students received grades at the end of the academic year and was measured as a dichoto-
mous variable (i.e., 0 = not enrolled, 1 = re-enrolled).

3. Results

The proposed model of high school success was tested using structural equation modeling. A two-step mod-
eling approach was used. According to Joreskog and Sorbom (1993), the model-building tasks can be thought
of as the analysis of two conceptually distinct models: the measurement model and the structural model. The
measurement model specifies the relations of the observed measures to their hypothesized underlying
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constructs. The structural model specifies the causal relations of the constructs to one another, which requires
an a priori postulation of model structure that emerges from theory and/or empirical research.

The raw data matrix was prepared using Prelis 2 (Joreskog & Sorbom, 1993b) and indicated that the data
met all of the necessary assumptions for structural equation modeling. Table 1 presents the correlation matrix,
means, and standard deviation for each observed variable. All other analyses were based on LISREL 8 (Jore-
skog & Sorbom, 1993a).

Adequacy of measurement and structural model fit was based on the chi-square statistic and three addi-
tional indices that are less easily distorted by sample size (Hoyle, 1995): the comparative fit index (CFI),
the nonnormed fit index (NNFI), and the standardized root-mean-square residual (SRMR). According to
Hoyle (1995), convergence of several criteria of fit increases one’s confidence in the viability of the hypothe-
sized model. The CFI and NNFI both take on values between 0 and 1. A perfect fit of the model to the data
would be indicated by CFI and NNFT values of 1; values greater than .90 generally indicate a good fit to the
data (Schumacker & Lomax, 1996). The SRMR is a measure of the average discrepancy between the elements
in the observed and hypothesized covariance matrices. SRMR values less than .05 generally indicate a good fit
to the data (Schumacker & Lomax, 1996).

3.1. Measurement model

Confirmatory factor analysis was used to estimate the fit of the measurement model (i.e., how well the
observed indicators measured the latent constructs of interest). Multiple indicators were used for six of the
seven constructs in the model. The latent constructs and their measured indicators were as follows: scores
for class efficacy and social efficacy were freely estimated indicators of a self-efficacy factor; scores for teacher
connection and school connection subscales were freely estimated indicators of a relatedness factor; scores for
agitation, sleep, depression, and eating difficulties were freely estimated indicators of a distress factor; scores
for intrinsic and identified subscales were freely estimated indicators of an autonomy factor; scores for intro-
jected and external regulation were freely estimated indicators of a control factor; and g.p.a. and percentage of
classes missed were freely estimated indicators of an achievement factor. Loadings of the single indicator of
retention was fixed to 1. Factor covariances were freed to be estimated.

While fit statistics for this measurement model (Model 1) were adequate, the introjected and extrinsic indi-
cators did not load substantively on their intended hypothesized factor (i.e., controlled motivation). For this
reason, the introjected factor was dropped as one of the indicators of controlled motivation and the same

Table 1
Correlation matrix, means, and standard deviations for the 13 observed variables in the motivational model
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13
1. Academic confidence —
2. Social confidence 63 —
3. Intrinsic motivation 32 28
4. Identified motivation 42 31 58 —
5. External regulation -.05 -.01 .05 01 —
6. GPA .35 15 17 29 —18 —
7. Attendance .20 12 .10 10 —.15 S50 —
8. Agitation -21 -15 -13 -8 10 —-28  —.13  —
9. Sleep -22 =12 =07 -.03 A9 —-20  —-.10 560 —
10. Depression -19 -23 -10 -.15 21 —10 —.06 .52 S5 —
11. Eating difficulties -20 —.04 .03 —.08 A7 =20 -.10 .50 42 35 —
12. Connection to teachers .30 28 .36 38 —.10 .29 16 -20 —-18 —-.09 —-.09 —
13. Connection to school 32 27 42 40 —-.04 23 A2 —-18  —-16 —.13 —-.06 64 —
M 4.96 4.86 2.52 3.82 1.81 1.96  77.03 1.32 1.64 1.31 1.41 2.72 2.52
SD 1.19 1.17 98 .83 .87 1.14  20.34 94 1.17 1.11 1.18 19 .87

Note: N =427. Variables 1-2 are indicators for self-efficacy; variables 3-4 are indicators for autonomous motivation; variable 5 is the only
indicator for Controlled Motivation. Variables 6-7 are indicators for achievement; variables 811 are indicators for distress; variables 12—
13 are indicators for relatedness.
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model was run again, but this time with only one indicator for controlled motivation (i.e., extrinsic regula-
tion). Fit statistics for Measurement Model 2 revealed a better model fit than Model 1 (See Table 2) and each
indicator in Model 2 loaded significantly (p <.001) and substantively on its hypothesized factor.

3.2. Structural model

The structural model included one exogenous latent variable (i.e., relatedness) and six endogenous variables
(i.e., autonomy, control, self-efficacy, achievement, distress, and retention). Results of the structural model
revealed that the data fit the model well (See Table 3). As indicated in Fig. 2, 10 of the 13 hypothesized paths
were significant. Because the removing of insignificant paths did not have theoretical or empirical support, the
model was not modified.

Consistent with self-determination theory (Deci & Ryan, 1987), relatedness directly predicted autonomous
motivation (ff = .66). However, a direct negative relationship between relatedness and controlled motivation

was not found (ff = —.06). As predicted, autonomous motivation directly influenced both self-efficacy
(f = .47) and achievement (ff =.22), while controlled motivation positively predicted distress (f = —.21)
and negatively predicted achievement (ff = —.17). However, unlike predicted, autonomous motivation did
Table 2

Summary of fit indices for measurement Model 1 and 2

Model CFI NNFI SRMR b df
Model 1 93 .90 .06 206.40 70
Model 2 94 91 .04 161.75 58

N =427. Note: Model 1, two indicators of control (i.e. external regulation and introjected regulation). Model 2, one indicator of Control
(i.e. extrinsic regulation). CFI, comparative fit index; NNFI, nonnormed fit index; SRMR, standardized root-mean-square residual.

Table 3
Summary of fit indices for structural model
Model CFI NNFI SRMR X df X2/df AX? Adf
Overall model .94 91 .05 176.17 66 2.67
Autonomy and distress mediated by self-efficacy
Direct effects .88 .85 11 286.39 68 4.21
Overall .94 .92 .05 176.17 66 2.67
Fully med. .94 92 .05 177.49 67 2.65 1.32 1

N =427. Fully med., fully mediated. CFI, comparative fit index; NNFI, nonnormed fit index; SRMR, standardized root-mean-square

residual.
B=.22 .
Autopomous Achievement
Motivation
B=.43
B=.66 B=.23
/ s\ / \
‘ = - Retention
Relatedness @ B=-.17 | Retention
\ N

v

Controlled
Motivation

Fig. 2. Final model. Relatedness refers to connections with teachers and peers. Autonomous motivation refers to intrinsic and identified
motivation. Controlled motivation refers to external regulation. Self-efficacy refers social and academic self-efficacy. Achievement refers to
grade point average and attendance. Distress refers to psychological agitation, sleep difficulties, eating difficulties, and depression.
Retention refers to whether the student received a grade report at the end of the term.
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not predict distress (ff = .08) and controlled motivation did not negatively predict self-efficacy (ff = .05). Fur-
ther, as proposed by social cognitive theory (Bandura, 1986), self-efficacy both directly influenced achievement
(p = .23) and negatively influenced distress (f = .25). And finally, high levels of distress proved to be nega-
tively predictive of achievement (f = .17), while high levels of achievement (ff = .36) and low levels of distress
(f =.15) led to retention.

3.3. Tests for mediation

One possible explanation for why autonomy was not related to distress is that self-efficacy played a medi-
ating role. According to Holmbeck (1997), three models must be estimated to test for mediation. First, the
direct effect model tests the effects of the exogenous factors (i.e., autonomous motivation) on the endogenous
factor (i.e., distress) in the absence of the mediator (i.e., self-efficacy). For mediation to exist, the path coef-
ficients in the direct effect model must be significant; thus, there must be a significant effect of autonomous
motivation on distress. Results of this first test indicated a significant path coefficient from autonomy to dis-
tress (ff = .22).

The second step in Holmbeck’s (1997) process for assessing mediation involves testing the overall model.
The overall model retains the free path for the direct effect of the exogenous factor on the endogenous factor,
and adds paths from the exogenous factor to the mediator and from the mediator to the endogenous factor. If
the overall model yields an adequate fit, then further steps are warranted. Results indicated that the overall
model yielded an adequate fit (see Table 3). In this model, the path coefficient for the direct effect of auton-
omous motivation on distress was nonsignificant (.08).

The final step in Holmbeck’s (1997) process involves comparing the overall model with the fully mediated
model, in which the direct path from the exogenous factor (i.e., autonomous motivation) to the endogenous
factor (i.e., distress) is constrained to zero. Results of this test revealed that the fully mediated model provided
adequate fit for the data (See Table 3).

To assess whether the overall model or the fully mediated model provided a better fit to the data, the chi-
square difference test was performed. The chi-square difference between the overall and the fully mediated
model indicated that including the direct path from autonomous motivation to distress in the overall model
did not significantly improve the model (see Table 3), suggesting full mediation of the relation of autonomous
motivation to distress by self-efficacy.

4. Discussion

This study used confirmatory path analytic techniques to evaluate factors likely to influence the distress,
academic achievement, and retention of predominately Latino high school students. The factors used in
the model were drawn from social cognitive and self-determination theories (Bandura, 1986; Deci & Ryan,
1987) and the results consistently support the applicability of both models to understanding school
success.

First, as predicted, when students reported stronger relatedness (connections to their teachers and peers)
they also reported higher levels of autonomous motivation for coming to school. The relationship between
relatedness and autonomous motivation is consistent with self-determination theory (Deci & Ryan, 1987)
and findings from other studies (e.g., Ryan & Powelson, 1991; Ryan, Stiller, et al., 1994). However, relatedness
was not negatively related to controlled motivation. One possible reason for this finding is that past studies
that have examined the relatedness-control link have collapsed the autonomous motivation and controlled
motivation subscales into one composite score of relative autonomy, whereas we treated autonomy and con-
trol as two separate factors (Deci & Ryan, 1987; Ryan & Powelson, 1991; Ryan, Stiller, et al., 1994).

The second set of results confirmed the importance of differentiating between different motivation styles
(i.e., controlled and autonomous). Specifically results indicated, as predicted, that students who endorsed
autonomous reasons for coming to school reported higher levels of self-efficacy and displayed higher levels
of achievement, while students who endorsed attending school for controlled reasons recorded lower achieve-
ment and reported higher levels of distress. These findings are consistent with self-determination theory (Deci
& Ryan, 1987) and prior findings with students (Ryan & Gronlick, 1986; Vallerand et al., 1997).
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However, the data failed to support the prediction that students’ level of autonomous motivation would
negatively relate to level of distress. Despite prior findings (Patrick et al., 1993; Ryan & Gronlick, 1986) reveal-
ing a negative relationship between autonomous motivation and distress, students in this study reporting
higher autonomous motivation did not report lower levels of distress. Rather, in this study the relationship
between autonomous motivation and distress was fully mediated by academic self-efficacy. While controlled
motivation was found to be directly associated with higher distress, autonomous motivation indirectly
impacted distress through self-efficacy. In addition, the data failed to support the hypothesis that controlled
motivation would negatively influence self-efficacy. Instead, no relationship (neither positive nor negative) was
found between controlled motivation and efficacy.

The third set of results found, as predicted, that self-efficacy beliefs were positively predictive of academic
achievement and negatively predictive of distress. Specifically, students reporting higher levels of academic
confidence earned higher grades, attended school more regularly, and reported less physical and psycholog-
ical distress. The results relating self-efficacy to achievement are consistent with social cognitive theory (Ban-
dura, 1986) and previous findings (Chemers et al., 2001; Hackett, Casas, Betz, & Rocha-Singh, 1992;
Multon et al., 1991; Zimmerman, Bandura, & Martinez-Pons, 1992). The results linking higher self-efficacy
with lower levels of distress are consistent with and extend the results of previous studies. While, self-efficacy
has been related to distress in studies with college and elementary students (Miserandino, 1996; Torres &
Solberg, 2001), the present results are important in that they link self-efficacy to lower levels of distress with
a high school population.

And finally, as predicted, higher reported levels of distress were predictive of lower levels of achievement,
and both low levels of distress and high levels of academic achievement were related to retention. Specifically,
students who recorded higher levels of achievement and reported lower levels of physical/psychological dis-
tress were more likely to complete their school term. The results were consistent with previous findings linking
both achievement (Cairns, Cairns, & Neckerman, 1989; Newcomb et al., 2002; Stearns & Glennie, 2006) and
well-being to retention (Frankling & Streeter, 1996). This finding provides additional support for the assertion
that the most effective interventions designed to increase retention rates will be those that include comprehen-
sive services, such as health-care and mental health services (American School Counselor Association., 2003).

4.1. Limitations of the study

Despite using a prospective design, limitations associated with correlational methods do not allow for infer-
ring causal relations between the variables. Also caution is warranted in interpreting the retention variable.
Because retention was measured by identifying youth who received report cards at the end of the school year,
students who transferred to different schools during the year or who moved back to Mexico cannot be differ-
entiated from students who dropped out of high school. Third, because of the measurement issues involved
with the introjected subscale, the control variable has a more limited scope than initially proposed by self-
determination theory. And finally, the sample was specific to predominately Latino/a students attending a
low-income urban high school and caution should be made when generalizing the results to students from dif-
ferent income levels and different racial/ethnic backgrounds.

4.2. Future research

Several directions for future research deserve mention. First, future studies may want to extend these find-
ings by testing a similar model that also includes outcome expectations. Outcome expectations are a central
component of social cognitive theory (Bandura, 1997) and refer to one’s perceptions about what kinds of con-
sequences will happen if one engages in a certain behavior. Whereas self-efficacy beliefs are concerned with
one’s perceived capabilities (“Can I do this?”), outcome expectations entail the perceived consequences of per-
forming given behaviors (“If I do this, what will happen?”). Similar to self-efficacy, outcome expectations are
proposed to be central to choice of activities, persistence and effort, as well as actual performance. Including
outcome expectations in the model would result in a more complete picture and give an even better under-
standing of the relationships among and between social cognitive and self-determination variables and aca-
demic outcomes.



40 W. Close, S. Solberg!Journal of Vocational Behavior 72 (2008) 31-42

It would also be useful to devote further attention to the interplay of Bandura’s four sources of information
and an autonomy supportive environment in relation to self-efficacy and autonomy. Specifically, based on the
relationship between autonomy and self-efficacy, it would be interesting to examine whether Bandura’s four
sources acquired in a controlling context would be as potent as those acquired in an autonomy supportive
context.

Future research is also needed to investigate how introjection fits into the conceptualization of control and
autonomy. Results have been mixed with some studies suggesting that items developed to measure introjection
cross-load on both scales of control and autonomy (Ryan & Connell, 1989), while other studies describe intro-
jection-related items falling clearly under a control factor (Black & Deci, 2000). Thus, the concept of introjec-
tion appears very complicated and at this point, there appears to be some confusion as to exactly what we’re
measuring in terms of autonomy and control.

4.3. Implications

In terms of implications for practice, these present findings suggest that interventions designed to promote
both autonomy and self-efficacy may offer useful ways to promote health status, academic achievement, and
retention. As demonstrated in this study, facilitating a sense of connection between teachers and students
would be one way to promote autonomous motivation. In addition Deci and Ryan (1987) identify the impor-
tance of providing an autonomy supportive environment in which teachers acknowledge students’ point of
view, encourage students’ choices and initiatives, and demonstrate why school related tasks are important,
valuable, and meaningful when they are not inherently fun. Sadly, research on differential treatment and tea-
cher expectancies of low SES students and urban minority students is well documented and conveys a ten-
dency for many well-intentioned teachers to use extreme teaching styles and act more custodial and set
more rules (Alvidrez & Weinstein, 1999; McLoyd, 1998; Trujillo, 1998). Results of this study lend support
to the proposition that “getting tough” may actually undermine student’s autonomy and result in lower
achievement and higher levels of distress.

In relation to facilitating self-efficacy, Bandura (1989) suggests that students obtain information about
their self-efficacy from four sources: personal performance accomplishments, vicarious learning, social per-
suasion, and emotional arousal. For example, students’ judgments about their competencies is influenced
by their performance. When students fail, their self-efficacy lowers, when they succeed, their efficacy height-
ens (Campbell & Hackett, 1986; Zimmerman & Ringle, 1981). Similarly, students also acquire efficacy infor-
mation through watching others similar to them succeed or fail. According to social cognitive theory, when
students observe someone who they deem similar to themselves undertaking and succeeding at an activity,
they are more likely to have confidence that they too can be successful at this activity (Schunk, 1981). In
addition, according to social cognitive theory (Bandura, 1989) the information that students receive, both
positive and negative, from parents, teachers, and important others influences whether or not they feel they
are capable in a particular area. Students receiving positive persuasive information (e.g. “You can do it”) are
more likely to feel capable of performing a task. And finally, students also acquire efficacy information from
physiological reactions (e.g., heart pounding, sweating). Thus, a student who experiences anxiety symptoms
related to performance on a task (i.e., public speaking) may interpret this anxiety as a lack of skill or incom-
petence. Purposeful intervention programming designed to enhance self-efficacy through incorporating Ban-
dura’s four sources of information is especially critical for urban adolescents who are faced with contextual
factors that put them at risk for failure experiences, such as lack of academic and career role models in
urban communities, limited resources, discrimination, racism, lack of positive feedback, and low teacher
expectations (Katz, 1993; McLoyd, 1998).

In sum, these findings generally support the model of high school success that was derived from social-cog-
nitive theory (Bandura, 1986) and self-determination theory (Deci & Ryan, 1987). Specifically, this study high-
lights the importance of promoting feelings of connections between teachers and students, as well as
heightening students’ sense of autonomy and self-efficacy in facilitating positive academic outcomes. Strategi-
cally designing interventions to promote self-efficacy and autonomy is especially crucial for urban adolescents
who because of social, cultural, and economic conditions may be less likely to experience a social context that
naturally facilitates self-efficacy and autonomy.
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