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Abstract 

A total of 267 junior and senior high school students (grades 7,8,9,10,11,12; ages 12-19) with relatively more 
informants identifying as females (57.4%) compared to males (42.6%) and more junior high school students 
(68.3%) than high school students (31.7%), responded to the German Test Anxiety Inventory (TAI-G) (Hoddapp 
& Benson, 1997) and the School Situation Survey (SSS) (Holmes & Gable,1989). Pearson product moment 
analyses yielded significant relationships between most of the TAI-G scales and SSS scales as well as between 
the scales and sex, age, and grade level. Multiple linear regression analyses significantly identified Academic 
Stress (p< .001) and Age (p< .05) as predicting Worry; Academic Stress (p< .001), Emotional Stress (p< .001), 
and Physiological Stress (p< .001) predicting Emotionality; Peer Interaction (p< .01) and Academic Self-Concept 
(p< .001) predicting Confidence; Academic Self-Concept (p<.001) and Behavioral Stress (p< .05) predicting 
Interference; and Academic Stress (p< .001), Academic Self Concept (p< .001), Emotional Stress (p< .01), 
Physiological Stress (p< .01), and Age (p< .01) predicting TA total score; thus supporting the use of the 
Transactional Model of Stress and Coping as a general framework for understanding TA. 
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1. Introduction 

The Transactional Model of Stress and Coping (TMSC; Lazarus & Folkman, 1984) posits that anxiety emerges 
from stress when one perceives that his or her coping resources will not provide adequate support for dealing 
with presenting stress. This perceived mismatch between a presenting task and one’s ability to deal with that task 
is considered stressful and can lead to anxiety. Accordingly, test anxiety is best understood through analyses of 
its’ precipitating stressors within schools. 

1.1 School Based Stress 

Educational reform initiatives in North America, the United Kingdom (Polesel, Dulfer, & Turnbull, 2012) and 
Australia (Dulfer, Polesel, & Rice, 2012) have been the focus of a great deal of controversy in recent years. Such 
reforms include high stakes testing, higher teacher accountability, and pressure to achieve academic goals, to name 
a few. Advocates of these reforms suggest that these reforms serve to provide evidence of funding effects, track 
school and student performance, and to increase achievement skills among students. There is much evidence; 
however, that suggests that these reforms may be leading to negative outcomes among students, teachers and their 
families. The negative impact of these reforms on student health and well being, especially with regard to student 
stress, is a common concern emerging from the literature.  

Helms and Gable (1989) developed the School Situation Survey (SSS) in order to measure school-related stress. 
The model includes two broad domains: (1) Sources of Stress (i.e., Academic Stress, Teacher Interactions, Peer 
Interactions, and Academic Self-Concept) and (2) Manifestations of Stress (i.e., Emotional, Behavioral, and 
Physiological). According to Helms and Gable (1989), academic stress is a primary source of school-based stress 
due to (among other things) rising academic achievement standards and continual monitoring of student 
achievement by way of testing. Another source of school-based stress is negative teacher-student interactions. 
Teachers report numerous role-related factors that indirectly lead to stressful interactions with students. These 
include extended working hours, increased paperwork, verbal abuse from students, general lack of support from 
administration, and poor resources (Smith, 2007). Helms and Gable (1989) also consider student-peer 
interactions to be a potential source of student stress. For example, adolescents between the ages of 11 and 15 
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demonstrate low levels of social support seeking, opting instead to use maladaptive strategies such as resignation, 
rumination, aggression, and avoidance (Roecker, Dubow, & Donaldson, 1996). Low academic self-concept is 
another potential source of school stress. For example, students who are challenged by academics typically have 
low academic self-concepts that contribute to their stress (Grolnick & Ryan, 1990; Kistner, Haskett, White, & 
Robbins, 1987; Priel & Lesham, 1990). The Helms and Gable (1989) model of school stress also refers to 
Manifestations of Stress in schools. These include the emotional (e.g., frustration, anger), behavioral (e.g., 
fighting, back talk) and physiological (e.g., stomachaches) responses to stress.  

1.2 Test Anxiety 

Test Anxiety consists of interacting phenomenological, physiological, and behavioral responses that occur prior to, 
during, and following a test (Zeidner, 1998). Typically, the test-anxious person perceives that he or she falls short 
in intellect or preparedness to successfully complete an evaluation. As noted by Zeidner (1998), in order to 
understand the etiology of TA, it is important to review the TA in light of the TMSC (Lazarus & Folkman, 1984). 
In linking TA with the TMSC, Zeidner (1998) theorizes that the variation in people’s appraisals of evaluative 
situations contributes to differences in test-anxious reactions. Specifically, in evaluative situations, people high in 
TA are thought to demonstrate more appraisals of threat, whereas those low in TA view the same situations as 
challenging. As a result, the test-anxious individual is preoccupied with task-irrelevant or failure-focused thoughts, 
whereas low test-anxious individuals are task-focused. Sarason and Sarason (1990) outline key cognitive 
characteristics associated with anxiety which include the appraisal of threat, negative outcome focus, obsessions of 
inadequacy that intrude on task-oriented thought processes, and the expectation that failure will contribute to loss 
of self-esteem and/or will be scrutinized by others. These cognitions are thought to serve a counterproductive role 
during evaluative situations. Excessive worrying about failure and the ignition of physiological symptoms (e.g., 
rapid heartbeat; Liebert & Morris, 1967), ultimately compound to diminish one’s ability to focus on a task 
(Sarason, 1984), encode information (Mueller, 1979), retrieve important information (Mueller, Elser, & Rollack, 
1993) and ultimately, perform adequately on tests.  

Sarason and Mandler’s (1952) early research demonstrated a link between anxiety and poor test performance. This 
was followed by the development of the Test Anxiety Scale for Children (TASC; Sarason et al., 1960) which 
measured TA among children as a unitary construct. The TASC has been researched extensively for half a century, 
focusing on factor composition, sex differences, and validity (Ferrando, Varea, & Lorenzo, 1999). This research 
suggested that TA is actually a multidimensional construct, usually involving several factors.  

Subsequently, the construct of TA was divided into two fundamental components: Worry and Emotionality 
(Liebert & Morris, 1967). Worry represented the cognitive concerns relating to failure and consequences of failure, 
whereas emotionality represented the physiological symptomatology associated with anxiety (e.g., heart racing). 
Drawing upon this framework, Spielberger (1980) developed the Test Anxiety Inventory (TAI), which became a 
widely used and popular method of identifying TA for children, as well as for adults. Over a number of years, 
several studies supported the inclusion of Cognitive Obstruction or Cognitive Interference (McKeachie, 1984; 
Swanson & Howell, 1996; Tyron, 1980; Wine, 1971). Sarason (1984) agreed, claiming that both worry (i.e., 
preoccupation with failure, negative self-talk) and cognitive interference (i.e., disruptive/blocking thoughts) could 
more accurately describe the cognitive domain of TA. As a result, this factor was represented in Sarason’s (1984) 
Reactions to Tests (RTT) scales, developed through factor analysis on a sample of undergraduate students. In an 
effort to further develop the construct of TA, Carver and Scheier (1984) proposed that Lack of Confidence should 
be included in the TA framework. Eventually, these contributions led to the development of a commonly utilized 
and accepted measure of TA in recent research: the German Test Anxiety Index (TAI-G; Hodapp, 1991, 1995). 
Ensuing research seeking to validate the psychometric properties of the TAI-G in German and American 
populations demonstrated high reliability and validity across the various sub-domains (Hodapp, 1991, 1995; 
Hodapp & Benson, 1997; Keith, Hodapp, Schermeller-Engel, & Moosbrugger, 2003; Musch & Broder, 1999). 
Overall, the research supported that the components of TA include Worry, Emotionality, Interference, and Lack of 
Confidence (Hodapp, 1991, 1995), with Worry consistently demonstrating a greater negative impact on test 
performance compared to the other factors (Deffenbacher, 1980; Hembree, 1988; Liebert & Morris, 1967). It is 
hypothesized that worry contributes to cognitive interference, interrupting testing during the preparation stage as 
well as concentration and recall during testing (Deffenbacher, 1980; Hembree, 1988; Liebert & Morris, 1967).  

1.3 Rational and Aim of the Study 

The major aim of this study was to investigate the relationship between school based stress and test anxiety. In this 
regard, the major question to be addressed was: (1) Do the SSS subscales demonstrate relationships with the 
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TAI-G subscales and total score? It was predicted that there would be significant relationships and that they would 
be consistent with the TMSC.  

2. Method 

2.1 Participants & Procedures  

The sample for the study consisted of students (grades 7 to 12) from one public school district in eastern Canada. 
Participants were randomly selected from a volunteer pool. The final analysis was conducted with the 
participation of 267 students. Demographic characteristics of the student sample were determined for sex, age, 
and grade. This analysis revealed that relatively more females (57.4%) than males (42.6%) took part in the study. 
The age range for students fell between 12 (7.2%) and 19 (1.1%).The grade range for students fell between 7 
(20.6%) and 12 (11.1%). Participating schools included 10 junior high schools (i.e., grades 7 to 9) and 5 high 
schools (i.e., grades 10 to 12). As such, representation was slightly more than twice that for younger/junior high 
(i.e., approximately 68.3%) students compared to older/senior high (i.e., approximately 31.7%) students.  

Once permission from parents, students, and teachers was obtained, one student from each class was randomly 
selected for participation. The homes of participating students were contacted via phone by the (1st) researcher 
and two research assistants. The measures were administered over the telephone after a session of practice trials 
during which all research assistants and the researcher agreed upon a specific framework within which to make 
introductions and administer the scales via telephone. Using telephone correspondence was a necessary 
condition required by the school district.  

2.2 Measures 

TA was assessed using the English version of the German Test Anxiety Inventory (TAI-G; Hodapp & Benson, 
1997) Studies have indicated that this instrument is psychometrically sound. Confirmatory factor analysis 
(Hodapp & Benson, 1997) supported the Liebert and Morris (1967) dimensions of TA (i.e., Worry and 
Emotionality), as well as Sarason’s (1984) Interference, and Carver and Scheier’s (1984) Lack of Confidence 
among a sample of university students. The TAI-G is purported to have strong psychometric properties among 
college-aged students, as well as mixed samples consisting of college-aged and adolescent students, with each of 
the four factors (i.e., Worry, Emotionality, Interference, and Lack of Confidence) demonstrating reliability and 
validity among German and American populations (Hodapp, 1991, 1995; Hodapp & Benson, 1997; Keith et al., 
2003; Musch & Broder, 1999; Stober, 2004). Studies analyzing criterion validity consistently report that the 
Worry factor bears the strongest negative relationship with testing performance compared to other factors 
(Deffenbacher, 1980; Morris & Liebert, 1969; Seipp, 1996; Zeidner, 1998). Total scores and subscales 
demonstrate alpha coefficients, ranging from .79 to .94, providing adequate evidence of internal consistency 
(Hodapp, 1991).  

Student stress was assessed using the School Situation Survey (Helms & Gable, 1989), a 34-item self-report 
measure designed for students in grades 4 through 12. Seven scales comprise this instrument. Within the domain 
of Sources of Stress, Helms and Gable (1989) define teacher interactions as students’ subjective perceptions of 
the attitudes teachers have developed towards them. Academic stress gauges students’ feelings towards their 
academic performance. Peer interactions gauges student-peer relationships and perceptions of the feelings peers 
have developed towards them. The subscale academic self-concept is designed to assess personal feelings of 
self-worth, self-esteem, and self-concept with regard to student academic efficacy. Within the domain of 
Manifestations of Stress, Helms and Gable (1989) define emotional manifestations as a measure of feelings (e.g., 
shyness, fear). This differs from the traditional definition typically assigned to the concept of emotionality within 
TA research, where physiological symptoms are the focus. Helms and Gable (1989) include a specific category 
within this domain, physiological manifestations, which account for such symptoms (e.g., nausea, rapid 
heartbeat). The final subscale within the Manifestations domain is behavioral manifestations, assessing overt 
actions or reactions towards others (e.g., striking out, demonstrating disrespect). As outlined in the manual, this 
instrument demonstrates adequate psychometric properties supporting its dimensional structure, as well as 
evidence for reliability, validity, and internal consistency (Helms & Gable, 1989). In terms of internal 
consistency, alpha coefficients for the subscales range from .68 to .80. Test-retest reliability coefficients obtained 
over a 3-week period ranged from .61 to .71. In terms of validity, the manual reports factor analytic findings 
supporting the seven-scale structure of the measure.  

3. Results 

Table 1 presents descriptive statistics for the TAI-G and SSS scales. Skewness and kurtosis values were 
computed to test for the normality of the TAI-G and SSS distributions. All of the skewness and kurtosis values 
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were well within the acceptable range for all scales of the TAI-G and SSS. Cronbach’s alpha internal consistency 
reliabilities for the TAI-G and SSS scales are presented in Table 2. Almost all reliabilities for the SSS subscales 
were above .70 with the exceptions of Behavioral Stress (α = .62) and Physiological Stress (α = .63). All of the 
reliabilities for the TAI-G scales were .80 and above except for Worry (α = .77). 

 

Table 1. Descriptive statistics for TAI-G and SSS scales 

 N M SD Range 

TAI-G (student ratings)     

Worry 263 26.93 5.48 13 – 40 

Emotionality 261 14.55 4.51 8 – 32 

Lack of confidence 263 10.99 3.76 6 – 23 

Interference 262 11.54 4.05 6 – 24 

Total 260 63.99 12.20 33 – 108 

TAI-G (parent ratings)     

Worry 267 26.75 5.71 13 – 40 

Emotionality 264 14.27 4.99 8 – 30 

Lack of confidence 265 10.74 3.82 6 – 24 

Interference 266 11.40 4.34 6 – 24 

Total 263 63.23 13.36 35 – 102 

TAI-G (teacher ratings)     

Worry 167 25.96 6.36 10 – 53 

Emotionality 165 12.72 3.92 8 – 28 

Lack of confidence 166 12.60 4.70 6 – 23 

Interference 166 9.85 3.92 6 – 22 

Total 165 61.25 12.07 36 – 97 

School Situation Survey (student ratings)    

Sources of stress     

Teacher interactions 262 11.70 3.98 6 – 26 

Academic stress 262 9.04 3.08 3 – 15 

Peer interactions 262 9.90 3.40 6 – 22 

Academic self-concept 262 8.56 3.01 4 – 18 

Manifestations of stress     

Emotional stress 262 11.63 3.68 6 – 24 

Behavioral stress 260 9.65 2.77 6 – 19 

Physiological stress 261 6.24 2.54 3 – 15 

 

Table 2. Internal consistency (Standardized Alpha) for TAI-G and SSS scales 

 N Number of items Reliability 

TAI-G     

Worry 263 10 .77 

Emotionality 261 8 .80 

Lack of confidence 263 6 .84 
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Interference 262 6 .84 

Total 260 30 .86 

School Situation Survey     

Sources of stress    

Teacher interactions 262 6 .72 

Academic stress 262 3 .77 

Peer interactions 262 6 .71 

Academic self-concept 262 4 .78 

Manifestations of stress    

Emotional stress 262 6 .77 

Behavioral stress 260 6 .62 

Physiological stress 261 3 .63 

 

4. Correlational Analyses 

Pearson product moment correlation coefficients between all TAI-G and all SSS scales were computed and 
yielded significant positive linear relationships between most of the TAI-G scales and most SSS scales (see Table 
3). For practical purposes, only the exceptions will be noted. There was no significant relationship between 
Worry and Teacher Interactions or Peer Interactions. The analysis did reveal a significant negative correlation 
between Worry and Behavioral Stress (r=-.13, p< .05). There was no significant relationship determined between 
Emotionality and Behavioral Stress, nor between the TAI-G total score and Behavioral Stress. Table 4 presents 
the results of correlational analysis investigating relationships between the scales and sex, age, and grade level. 
In this analysis males were coded 0 and females coded 1. As such, positive correlations specify higher female 
scores, whereas negative correlations specify higher male scores. Results for sex established a significant 
correlation with Worry, Emotionality, TAI-G Total Score, Academic Stress, Behavioral Manifestations of School 
Stress, and Physiological Manifestations of School Stress. These relationships are characterized by higher scores 
for females on the factors of worry (r=.20, p< .01), Emotionality (r=.21, p< .01), TAI-G Total Score 
(r=.18.p, .01), Academic Stress (r=.26.p< .001), and Physiological Manifestations of School Stress (r=.22, 
p< .01), and higher scores for males on Behavioral manifestations of School Stress (r=-.26.p<.001). The results 
for age showed a significant correlation with Worry, as well as Academic Self – Concept. These relationships are 
characterized by higher Worry among younger students (r=-.13, p< .05) and higher Academic Self Concept 
scores among older students (r=.12, p< .05). Results for grade level were congruent with patterns of significant 
correlations established for age. 

 

Table 3. Correlations between all TAI-G and SSS subscales 

Subtests & Total Scores 1  2 3 4 5 6 

1. Worry --      

2. Emotionality .45*** --     

3. Lack of confidence .03 .25*** --    

4. Interference .15* .42*** .44*** --   

5. Teacher interactions .03 .17** .34*** .41*** --  

6. Academic stress .61*** .52*** .31*** .28*** .21** -- 

7. Peer interactions -.01 .16* .30*** .25*** .30*** .08 

8. Academic self-concept .15* .19** .52*** .50*** .36*** .32*** 
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9. Emotional stress .29*** .51*** .29*** .35*** .38*** .48*** 

10. Behavioral stress -.13* .03 .16* .28*** .51*** -.08 

11. Physiological stress .26*** .48*** .22*** .28*** .24*** .44*** 

12. TAI-G total score .68*** .79*** .56*** .69*** .32*** .65*** 

Subtests & Total Scores 7 8 9 10 11  

7. Peer interactions --      

8. Academic self-concept .17** --     

9. Emotional stress .28*** .19** --    

10. Behavioral stress .19** .14* .17** --   

11. Physiological stress .28*** .16* .56*** .08 --  

12. TAI-G total score .23*** .46*** .52*** .10 .46***  

Note. Sample sizes ranged from N = 258 to 263. * p < .05. ** p < .01. *** p < .001. 

 

Table 4. Correlations between TAI-G and SSS Subscales with sex, age, and grade level 

 Sex Age Grade level 

1. Worry .20** -.13* -.14* 

2. Emotionality .21** -.05 -.04 

3. Lack of confidence .08 .01 .02 

4. Interference -.01 -.00 -.00 

5. Teacher interactions -.06 .00 -.02 

6. Academic stress .26*** -.06 -.06 

7. Peer interactions -.04 .02 .04 

8. Academic self-concept .08 .12* .14* 

9. Emotional stress .16* .06 .07 

10. Behavioral stress -.26*** .12 .09 

11. Physiological stress .22** .04 .06 

12. TAI-G total score .18** -.08 -.07 

Note. Sex is coded a 0 = Male and 1 = Female so that positive correlations indicate higher scores for females and 
negative correlations indicate higher scores for males. Sample sizes ranged from N = 241 to 263. * p < .05. ** p 
< .01. *** p < .001. 

 

5. Regression Analyses 

Multiple linear regression analyses were conducted on the sample designating all seven SSS subscales, sex, and 
age as predictor variables and TAI-G subscales and the TAI-G total score as criterion variables. Separate 
regressions were computed for each TAI-G. For example, the first regression used the TAI-G Worry subscale as 
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the criterion variable. The seven SSS subscales, sex, and age were entered as the predictor variables. The next 
regression used a different TAI-G subscale as the criterion variable. Each regression used the same predictors. 
Before computing regressions, variables were tested to be sure that the assumptions for regression analyses were 
met. All skewness and kurtosis values for all variables were well within the acceptable range. Due to some 
inadequate reliabilities (noted earlier), adjusted R-squared values are provided in addition to the non-adjusted 
R-squared values for each regression. The assumption of a linear relationship between independent and 
dependent variables and the assumption of homoscedasticity were tested by plotting the relationship between the 
residuals and the standardized predicted value of the dependent variable for each regression. For each regression, 
the residuals were randomly distributed in no noticeable patterns on either side of zero, indicating that there were 
no violations of linearity or homoscedasticity.  

The first multiple regression examined the TAI-G Worry subscale scores as a function of the seven SSS 
subscales, sex, and age. The overall model was significant, F (9, 231) = 19.04, p < .001, accounting for 42.6% of 
the variance in Worry (adjusted R-squared value was 40.3%). The analysis identified Academic Stress (p < .001) 
and age (p < .05) as significant predictor variables, with higher Academic sSress and younger student age 
predicting higher Worry scores. This pattern remained even when controlling for sex and age. A second multiple 
regression examined the TAI-G Emotionality subscale scores as a function of SSS scales, sex, and age. The 
overall model was significant, F (9, 229) = 23.53, p < .001, accounting for 48.0% of the variance in Emotionality 
(adjusted R-squared value was 46.0%). The analysis identified Academic Stress (p < .001), Emotional Stress (p 
< .001), and Physiological Stress (p < .001) as significant predictor variables, with higher stress scores predicting 
higher Emotionality scores. These patterns remained even when controlling for sex and age .A third multiple 
regression examined the TAI-G Lack of Confidence subscale scores as a function of SSS scales, sex, and age. 
The overall model was significant, F (9, 231) = 14.22, p < .001, accounting for 35.6% of the variance (adjusted 
R-squared value was 33.1%). The analysis identified Peer Interactions (p < .01) and Academic Self-Concept (p 
< .001) as significant predictor variables, with higher Peer Interactions or Academic Self-Concept scores 
predicting higher Lack of Confidence scores. These patterns remained even when controlling for sex and age. A 
fourth multiple regression examined the TAI-G Interference subscale scores as a function of SSS scales, sex, and 
age. The overall model was significant, F (9, 230) = 17.69, p < .001, accounting for 40.9% of the variance 
(adjusted R-squared value was 38.6%). The analysis identified Academic Self-Concept (p < .001) and Behavioral 
Stress (p < .05) as significant predictor variables, with higher Academic Self-Concept or Behavioral Stress scores 
predicting higher Interference scores. These patterns remained even when controlling for sex and age. A final 
multiple regression examined the TAI-G total subscale scores as a function of SSS scales, sex and age. The 
overall model was significant, F (9, 228) = 44.37, p < .001, accounting for 63.7% of the variance (adjusted 
R-squared value was 62.2%). The analysis identified Academic Stress (p< .001), Academic Self-Concept (p 
< .001), Emotional Stress (p < .01), Physiological Stress (p < .01) and age (p < .01) as significant predictor 
variables, with higher SSS scores on those scales and younger age predicting higher TAI-G total scores. These 
patterns remained even when controlling for sex and age. 

6. Discussion 

The results of the correlational analyses yielded significant positive linear relationships between most of the 
TAI-G scales and most SSS scales. These results are highly consistent with predictions derived from the 
Transactional Model of Stress and Coping; thus providing significant evidence for the use of this model as a 
theoretical foundation for the study of TA. The results yielded positive relationships between females and Worry, 
Emotionality, TAI-G Total Score, Academic Stress, and Physiological Manifestations of School Stress, as well as 
a significant relationship between males and Behavioral Manifestations of School Stress. These findings 
corroborate previous research findings and suggest a female predisposition for developing TA (Ferrando et al., 
1999; Gierl & Rogers, 1996; Hembree, 1988; Seipp & Schwarzer, 1996; Wren & Benson, 2004; Zeidner & 
Schleyer, 1999). In this regard, this study suggests that the TAI-G factors of Worry and Emotionality, as well as 
the Total Score, present particular problems for females. Results associated with the SSS indicate that academic 
stress is present among females when they endorse Worry and Emotionality. Furthermore, the SSS results 
indicate that females experience Physiological Manifestations of School Stress, whereas males experience 
Behavioral Manifestations of School Stress. The results also indicate that although females endorse Academic 
School Stress to a greater degree than males, as well as TA factors of Worry and Emotionality, these problems 
among females may easily go unnoticed by outside observers compared to males because females appear to 
experience stress and anxiety symptoms physiologically and by worrying, whereas males tend to act out.  

The results for age and grade established a significant correlation with Worry, as well as Academic Self-Concept. 
These relationships are characterized by higher Worry scores among younger students and higher Academic 
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Self-Concept scores among older students. Results for grade level were congruent with the patterns of significant 
correlations established for age. These results corroborate the Manly and Rosemire (1972) study, which 
suggested that TA prevalence (in this case Worry), is highest at the junior high level compared to the senior high 
level. Based on the TMSC, this decline in Worry would theoretically result from a decline in stress. From the 
results of this study, there appears to be an increase in Academic Self Concept among older adolescents, which 
may account for the decrease in Worry scores among older teens. Compared to older teens, it would appear that 
the cognitive component of negative outcome focus (i.e., Worry) may present a particular problem among 
younger teens, especially with regard to how their skills in school are assessed. The results call for further 
research investigating the possibility that better transitional, as well as emotional supports for students from the 
elementary levels of education to junior high might help alleviate fear of failure in school and develop a healthy 
Academic Self-Concept at an earlier age. 

The results from the first and second multiple regressions showed that higher Academic Stress was predictive of 
higher Worry and higher Emotionality. Thus, one can also say that Worry and Emotionality scores differ as a 
function of academic stress scores—students with higher Academic Stress scores will have higher Worry and 
Emotionality scores, and students with lower Academic Stress scores will have lower Worry and Emotionality 
scores. This data suggests that the original two-factor model including Worry and Emotionality (Liebert & 
Morris, 1967) of TA is subject to variation as a function of academic stress. This is especially important to know 
because Worry is considered the most influential TA factor, presenting the most significant barrier to actual 
testing performance compared to the other factors (Deffenbacher, 1980; Hembree, 1988; Liebert & Morris, 1967; 
Mueller, 1993). Consistent with the TMSC, intervention strategies should aim toward alleviating Academic 
Stress among students in an effort to reduce levels of Worry and Emotionality and, possibly, enhance test 
performance. Future research should be conducted to examine the efficacy of such interventions.  

A third multiple regression showed that School Stressors, Peer Interaction, and Academic Self-Concept were 
predictive of Lack of Confidence on the TAI-G. From the theoretical perspective of the TMSC, these results 
suggest that negative peer interactions and poor academic self-concept may diminish one’s confidence in his or 
her ability to be successful on tests. This corroborates previous research suggesting that academic 
self-confidence is enhanced through peer support (Sarason & Sarason, 1994). Moreover, it suggests that social 
supports during testing might boost one’s confidence and lead to better test performance. The data also suggests 
that intervention strategies aimed at developing student confidence with respect to testing should focus on 
developing adaptive peer interactions. 

The results also revealed that school stress associated with poor academic self-concept also predicted Lack of 
Confidence towards testing. This is not surprising because both subscales are measuring constructs that are very 
much alike. Academic self-concept is measuring a broader school stress associated with confidence in one’s 
ability to be successful in school, whereas Lack of Confidence is measuring anxiety associated with confidence 
in one’s ability to be successful in school tests. The finding does, however, suggest that the Lack of Confidence 
factor of TA is possibly a subcomponent of a broader, more generalized problem related to a poor academic 
self-concept. In other words, Lack of Confidence towards testing may not be specific to testing situations alone. 

A fourth multiple regression showed that school stress associated with Academic Self-Concept was predictive of 
higher problems associated with the TA factor Interference. During the early development of the construct of TA, 
several studies supported the inclusion of Cognitive Obstruction or Cognitive Interference (McKeachie, 1984; 
Swanson & Howell, 1996; Tyron, 1980; Wine, 1971). This study lends further support to the separation of Worry 
and Cognitive Interference into two distinct factors of the cognitive domain of TA. Specifically, the first multiple 
regression indicated that Worry was predicted by academic stress. Academic stress did not, however, predict 
Cognitive Interference in this study. Instead, this analysis demonstrated that school stress associated with 
academic self-concept was a predictor of Cognitive Interference. This finding suggests that problems associated 
with academic self-concept could generate intrusive thoughts that might diminish one’s concentration levels 
during tests. This pattern, however, does not seem to be associated with failure focused thoughts because it is not 
predictive of the Worry factor of the TAI-G. Further research should investigate what types of thoughts are 
generated when students are experiencing problems with academic self-concept. If not Worry/failure focused, 
then there must be other intrusive thoughts that interfere with concentration levels and possibly test performance.  

This analysis also demonstrated that Behavioral Manifestations of School Stress predicts Cognitive Interference 
on the TAI-G. This seems plausible, as maladaptive overt behavioral reactions to school stress could very well 
divert from one’s focus during testing. According to TSMC, this result suggests that interventions designed to 
enhance concentration during testing by reducing cognitive interference should target stressors associated with 
academic self-concept and provide alternative strategies to maladaptive behavioral reactions to school stress. 
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Future studies should investigate the impact of such interventions on Cognitive Interference and actual testing 
performance.  

A final multiple regression indicated that higher scores on Academic Stress, Academic Self-Concept, Emotional 
Manifestations of School Stress, Physiological Manifestations of School Stress, and younger age were predictive 
of higher TAI-G total scores. Since academic progress is often gauged through testing in school, and the TMSC 
holds that stress precipitates anxiety, it stands to reason that Academic Stress would predict general TA. This 
underscores the need to design intervention strategies to reduce academic stress in schools. Further research is 
required to determine how this might occur. Problems associated with Academic Self-Concept also predicted the 
TAI-G Total Score, suggesting that a diminished sense of one’s ability to be successful in academics may be 
facilitative of TA. Therefore, enhancing academic self-concept should be included in intervention strategies 
designed to reduce TA. Further research should investigate how this can be achieved, as well as whether such 
interventions impact testing performance. 

The results also indicated that Emotional and Physiological Manifestations of school stress predict the TAI-G 
total score. In other words, emotional reactions to stress (e.g., anger, crying, and frustration) and bodily 
symptoms (e.g., stomachaches, headaches) appear to impact the TAI-G total score, again underscoring the need 
to develop interventions that provide students with alternative coping strategies. With regard to emotional 
reactions, students may benefit from learning to react to school stress in a more adaptive manner. With regard to 
physiological reactions, students may benefit from learning relaxation strategies. Finally, younger age predicted 
the TAI-G total score, suggesting that younger students demonstrate difficulties with general TA to a greater 
extent than their older counterparts. Again, this underscores the need to reduce school stress and anxiety from 
very early on in students’ school careers.  

7. Conclusion 

Using the TMSC as a theoretical guide, this study demonstrated some very important relationships between 
various types of school stress and the four factors of TA. Future research should be directed toward corroborating 
these findings.  
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