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ABSTRACT 

The Effects of Expressive Writing on Anxiety, Mathematics Anxiety, Stress, Cognitive 
Processes and Psychological Processes on the Virginia Standards of Learning (SOL) on a 

Sample of Urban High School Students Failing Mathematics 

Claudia L. Hines 
Old Dominion University, 2011 

Director: Dr. Nina W. Brown 

High school students who fail one or more mathematics' classes tend to be more 

likely to fail the Virginia Standard of Learning (SOL) tests and thus delaying their 

graduation. The purpose of this study was to examine the effects of expressive writing on 

general anxiety, math anxiety, stress, cognitive processes and psychological processes on 

the Virginia Standards of Learning (SOL) on a sample of urban high school students 

failing mathematics. The participants (n=93) male and female students in grades 9-12, 

ranged in ages from 14 to 19 years of age, from various socio-economic backgrounds. 

The intact classes were used to reduce disruption of the instructional process and to 

encourage teacher cooperation. The experimental group (n=54) wrote on a value latent 

topic and the control group (n=39) wrote on a neutral topic. When compared to the 

control group, statistically significant results revealed the experimental group reported 

lesser levels of anxiety after the writing intervention. Both the experimental group and 

the control group had a reduction in math anxiety after the expressive writing 

intervention. During the SOL geometry mathematics test, the experimental group had a 

52% pass rate and the control group had a 49% pass rate. 

Key words: adolescents; expressive writing; stress; test anxiety; cognitive processes; 

Virginia Standards of Learning Test 
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CHAPTER I 

INTRODUCTION 

Mathematical understanding and high school assessments provide adolescents 

with skills and experiences that pave the way to both college and careers (Brown & 

Conley, 2007). High stakes circumstances or stressful environments may negatively 

undermine math performance when monetary and social consequences are linked with 

poor performance (Beilock, 2008). Virginia supports teaching and learning through 

statewide system of support and accountability for the commonwealth's public schools 

and school divisions. 

The commonwealth sets rigorous academic standards, known as the Standard of 

Learning (SOL), which measures achievement through annual SOL tests and alternative 

and alternate assessments. The system provides schools, school divisions and the 

Virginia Department of Education with critical data to inform the development and 

implementation of effective instructional strategies and best practices. Standard of 

Learning assessments measure student achievement in English, mathematics, science and 

history/social science. Students are assessed in English and mathematics in grades 3-8 

and at the conclusion of certain high school-level courses. SOL tests in science and 

history are administered in grades 3, 5 and 8 and at the end of high school-level courses 

in these subjects. 

As public schools prepare students for the 21st century, the goal of the division of 

this urban high school is to successfully graduate students who are college, career, and 

citizenship ready. Though challenging, students have an opportunity to achieve their 

goals by meeting the graduation requirements through a selection of various diploma 
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types. Students have to pass a minimum of three mathematics' credits in order to obtain 

a standard diploma with a minimum of four required for the advanced diploma. Students 

will need to pass a minimum of one mathematics SOL in order to obtain a standard 

diploma and two mathematics' Virginia Standard of Learning credits to secure an 

advanced studies diploma. Courses completed to satisfy graduation requirements for 

students entering ninth grade in 2010 should be at or above the level of algebra and shall 

include at least three different course section offerings from algebra, geometry, 

algebra II or other mathematics courses. 

The ethnicity breakdown of mathematics' performance on the Standard of 

Learning Mathematics Test at this urban high school division scores indicate the 

following pass rate based on 2009-2010 data. American Indian or Alaskan Native -

60%; Asian -77%, Black (not of Hispanic Origin) 57%, Hispanic - 67%, White (not of 

Hispanic Origin) - 74%, Unspecified - 60% with an overall performance rate of 63%. 

Thirty-seven percent of all students fail the mathematics Standard of Learning Test. The 

State has mandated a 100% pass rate by 2014. 

Over the last several decades, researchers have underscored the adverse effect of 

test anxiety on student performance, apart from the students' previous academic 

achievement (McDonald, 2001). Hembree's (1988) meta-analysis of 562 studies 

examining the relationship between test anxiety and academic performance suggested 

that test anxiety is a significant factor that may inhibit academic performance. The 

proposed intervention is expressive writing, where participants write about a value- laden 

or neutral topic for 15 minutes over a period of three days. This intervention will be used 

to determine if expressive writing can be used to reduce anxiety and symptoms associated 
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with stress and increase students' overall math performance and performance on the 

practice SOL mathematics test. 

IMPORTANCE OF THE STUDY 

It has become increasingly urgent to find ways to reduce the failure rate on the 

mathematics Standard of Learning Test, prior to 2014 when the No Child Left Behind 

Act expects a 100% pass rate. Many cognitive interventions have been implemented, 

such as tutoring, study sessions, and Saturday school. Little attention has been given to 

addressing the psychological aspects, such as anxiety and stress. This study will examine 

these psychological constructs as related to performance on practice SOL mathematics 

tests, and investigate the effects of a short term writing intervention on these constructs 

and on performance. 

There is a large body of research on the expressive writing paradigm as an 

intervention with clinical populations. Previous studies on Expressive writing have 

demonstrated its positive effects on health benefits with limited research on adolescents. 

This study will add to the research of knowledge as well as provide information that can 

be potentially helpful in understanding the relationship of these variables to the SOL 

mathematics' performance for this sample of urban high school students. 

Background 

Description of Division 

This public school is a large urban school division in southeastern Virginia with 

approximately 30,500 students enrolled in its five high schools, eight middle schools, 

twenty-six elementary schools, five early childhood centers, and four alternative schools. 

The demographic breakdown indicate the following: 51.0% males and 49.0 % females, 
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55.7% African American, 29.0% Caucasian, 9.9% Hispanic, 0.1% Asian/Pacific Islander, 

1.9% Multi-Race, and 0.5% Native American. Other demographic information includes 

46.5% of students who qualify for free and reduced meals, 12.5% of students identified 

as special needs, 8.2% of students identified as talented and gifted, and 1.79% of students 

in need of English as a second language (City Public Schools, 2010). 

Urban High School Mathematics Spring 2010 Performance: Grade and Gender 

Table 1 presents this urban high schools' mathematics performance for males and 

females in spring 2010 in algebra and geometry by grade level. Geometry pass/fail 

percentages for female include 21.9% passing and 78.1% failing. Males passed at 31.3%> 

with a failure rate of 68.9%). Ranges for grade levels nine through eleven indicate a pass 

rate of 75% to 23% for females and 79% to 34% for males. Geometry SOL scores 

indicate a decline in grade levels for both female and male students. A review of the 

performance during the spring 2010 Virginia Standards of Learning Mathematics Tests 

shows that the school has an overall failure rate of 41.1 % with an overall passing rate of 

58.9% in mathematics. 
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Table 1 

Urban High School Math SOL Performance: Spring 2010 

\ 
S, X 

Test , 

Total 

Algebra I 

Algebra I 

Algebra I 

Algebra I 

Algebra I 

Algebra I 

Algebra I 

Algebra I 

Algebra II (2001 Revised) 

Algebra II (2001 Revised) 

Algebra II (2001 Revised) 

Algebra II (2001 Revised) 

Algebra II (2001 Revised) 

Algebra II (2001 Revised) 

Algebra II (2001 Revised) 

Algebra II (2001 Revised) 

Geometry 

Geometry 

Geometry 

Geometry 

Geometry 

Geometry 

Geometry 

Geometry 

Grade 

09 

09 

10 

10 

11 

11 

12 

12 

09 

09 

10 

10 

11 

11 

12 

12 

09 

09 

10 

10 

11 

11 

12 

12 

N Gender 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

#of 
Tests „ 

-X-

1,031 

70 

78 

45 

71 

13 

19 

25 

7 

41 

30 

67 

31 

38 

39 

16 

19 

52 

49 

75 

60 

43 

38 

32 

32 

Passed 

607 

65 

66 

29 

28 

6 

7 

16 

4 

39 

29 

46 

22 

16 

13 

7 

9 

39 

39 

32 

38 

10 

13 

7 

10 

# 
Failed 

424 

5 

12 

16 

43 

7 

12 

9 

3 

2 

1 

21 

9 

22 

26 

9 

10 

13 

10 

43 

22 

33 

25 

25 

22 

% Pass 
Rate 

58.9% 

92.9% 

84.6% 

64.4% 

39.4% 

46.2% 

36.8% 

64.0% 

57.1% 

95.1% 

96.7% 

68.7% 

71.0% 

42.1% 

33.3% 

43.8% 

47.4% 

75.0% 

79.6% 

42.7% 

63.3% 

23.3% 

34.2% 

21.9% 

31.3% 

% Fail 
Rate 

41.1% 

7.1% 

15.4% 

35.6% 

60.6% 

53.8% 

63.2% 

36.0% 

42.9% 

4.9% 

3.3% 

31.3% 

29.0% 

57.9% 

66.7% 

56.3% 

52.6% 

25.0% 

20.4% 

57.3% 

36.7% 

76.7% 

65.8% 

78.1% 

68.8% 
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Urban School Division Mathematics Spring 2010 Performance: Grade and Gender 

Table 2 presents the school division's mathematics performance for males and 

females in spring 2010 in algebra and geometry by grade level. Geometry pass/fail 

percentages for females range from 97% to 25% passing and 74% to 3% failing. Males 

passed at a range of 98% to 27% passing and 74% to 2% failing. Ranges for grade levels 

ninth through twelfth indicate a pass rate of 75%) to 22% for females and 98%) to 27% for 

males. Geometry SOL scores indicate a decline in grade levels for both female and male 

students. A review of the performance during the spring 2010 Virginia Standards of 

Learning Mathematics Tests indicates that the division has an overall failure rate of 

72.3%) with an overall passing rate of 27.7% in mathematics grades 8 -12 . 
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Table 2 

Urban School Division Math SOL Performance: Spring 2010 

x
 x 

Organization 

Total 

Urban School Division 

Urban School Division 

Urban School Division 

Urban School Division 

Urban School Division 

Urban School Division 

Urban School Division 

Urban School Division 

Urban School Division 

Urban School Division 

Urban School Division 

Urban School Division 

Urban School Division 

Urban School Division 

Urban School Division 

Urban School Division 

Urban School Division 

Urban School Division 

•; 
<, 

Test 

Algebra I 

Algebra I 

Algebra I 

Algebra I 

Algebra I 

Algebra I 

Algebra I 

Algebra I 

Geometry 

Geometry 

Geometry 

Geometry 

Geometry 

Geometry 

Geometry 

Geometry 

Geometry 

Geometry 

K 

\ 
Grade 

09 

09 

10 

10 

11 

11 

12 

12 

08 

08 

09 

09 

10 

10 

11 

11 

12 

12 

\ 
\ 

Gender 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Male 

#of 
Tests 

7,482 

514 

501 

204 

295 

56 

80 

60 

65 

178 

165 

290 

256 

393 

342 

197 

177 

105 

117 

x 

# X| 

Passed 

5,413 

429 

402 

143 

186 

29 

46 

34 

30 

173 

162 

239 

212 

232 

195 

82 

94 

27 

31 

x 

# 
Failed 

2,069 

85 

99 

61 

109 

27 

34 

26 

35 

5 

3 

51 

44 

161 

147 

115 

83 

78 

86 

. % 
Pass 
Rate 

72.3% 

83.5% 

80.2% 

70.1% 

63.1% 

51.8% 

57.5% 

56.7% 

46.2% 

97.2% 

98.2% 

82.4% 

82.8% 

59.0% 

57.0% 

41.6% 

53.1% 

25.7% 

26.5% 

% 
,Fail 
Rate 

27.7% 

16.5% 

19.8% 

29.9% 

36.9% 

48.2% 

42.5% 

43.3% 

53.8% 

2.8% 

1.8% 

17.6% 

17.2% 

41.0% 

43.0% 

58.4% 

46.9% 

74.3% 

73.5% 



Expressive Writing 

Throughout history, writing has had an extreme influence on the feelings, 

thoughts, and behaviors of individuals and entire societies (Lepore & Smyth, 2006). The 

relationship between emotional expression and health have arisen because of provocative 

findings linking "expressive writing" to health (Pennebaker, 1989; Smyth & Pennebaker, 

2001). Expressive writing is an intervention where individuals are asked to write about 

personally upsetting experiences for 15 to 20 minutes each day for several days. In 

randomizing experiments, the intervention has been found to produce positive effects on 

diverse aspects of physical and mental health, including reductions in health center visits, 

self-reported illness, and depressive symptoms and improvements in immune system and 

role functioning (Smyth, 1998). In numerous studies during the past two decades, this 

paradigm has produced findings positively associated with increased physical and mental 

health benefits (Pennebaker, 1997). In another study, Lumley and Provenzano (2003) 

examined expressive writings effect on academic performance of college students. The 

writing experiment was for four days. The study participants (n=74) were randomly 

assigned to an expressive writing condition writing on stress (experiment) or a writing 

condition on time management (control). Participants rated their mood before and after 

writing each day of the study. The results of the study indicated that the experimental 

writing condition led to improved grade point averages in subsequent semesters and 

improved mood. 
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PURPOSE 

The purpose of this mixed method model research design was to see if there is an 

effect on anxiety, stress and mathematics anxiety using a short term expressive writing 

intervention. Quantitative research methods were used to explore the effects of the 

interventions, to compare changes in the groups pretest to posttest, and to investigate the 

association between variables. Qualitative research was explored on cognitive processes, 

and psychological processes, analyzing writing samples using the Linguistic Inquiry 

Word Count (LIWC-2001) software, to see if changes occurred as a result of writing on 

either a value-laden or neutral topic over three days. An additional area that was 

explored was to see if there was an effect on the Virginia Standard of Learning (SOL) 

practice scores for students who are considered to be at risk because of previous 

academic achievement in mathematics at an urban high school. 

Rationale 

The researcher's aim was to see if stress, general anxiety and math anxiety are 

reduced, would there will be an improvement in Standard of Learning mathematics 

practice scores for students who failed mathematics at one urban high school. There have 

been several studies demonstrating the benefits of expressive writing with positive health 

outcomes; however, of the studies researched, none have explored the effects of 

expressive writing with adolescents in an academic environment. 

Theoretical Foundation 

The Expressive Writing Paradigm 

Expressive writing is a brief writing intervention that has shown positive 

outcomes on a variety of subjects for a variety of conditions. For example, significant 
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benefits have been found for students' grade point averages (Pennebaker & Francis, 1996; 

Cameron & Nicholls, 1998; Cohen et al. 2006, and Wilson, 2006); working memory 

(Klein & Boals, 2001); self-reported health outcomes (Cameron & Nicholls, 1998; Park 

& Blumberg, 2002); and medical conditions (Symth 1998; Rosenberg et al. 2002). Most 

research has involved subjects writing about traumatic, stressful or emotional events for 

15-20 minutes (the maximum) over 3-5 days. In contrast, the studies by Wilson (2006) 

and Cohen et.al, (2006) used self-affirmations for writing. In this study, the researcher 

will see if a brief expressive writing intervention will improve Virginia Standard of 

Learning Scores (SOL) for students who have failed mathematics at one urban high 

school. The experimental and control group wrote over a period of three days for 15 

minutes in intact classes. 

The Basic Writing Paradigm (Pennebaker, 1997) involves randomly assigning 

each participant to one of two or more groups. Each group is tasked with writing for 15 

to 30 minutes each consecutive day about an assigned topic. Participants are assigned to 

the experimental or control group to write about emotional or neutral topics. Typically, 

participants in a disclosure group write about thoughts and feelings connected to a 

stressful occurrence (Lepore & Smyth, 2002). Groups are compared on changes in well-

being from baseline to follow-up, which is most commonly within several months of 

writing. 
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RESEARCH QUESTIONS AND HYPOTHESES 

Research Question 1 

What is the effect of expressive writing on stress in a sample of urban high school 

students? 

Hypotheses 

HI: There will not be a significant difference between the pretest and posttest results for 

the experimental group on stress as assessed by the Pennebaker Inventory of Limbic 

Languidness (PILL). 

H2: There will not be a significant difference between the pretest and posttest results for 

the control group on stress as assessed by the Pennebaker Inventory of Limbic 

Languidness (PILL). 

H3: There will not be a significant difference between group comparisons on pretest 

scores of stress as assessed by the Pennebaker Inventory of Limbic Languidness (PILL). 

H4: There will not be a significant difference between group comparison posttest scores 

on stress as assessed by the Pennebaker Inventory of Limbic Languidness (PILL). 

Research Question 2 

What is the effect of expressive writing on general anxiety in a sample of urban high 

school students? 

Hypotheses 

HI: There will not be a significant difference between the pretest and posttest results for 

the experimental group on general anxiety as assessed by the Multiple Affect Adjective 

Check List (MAACL-R) sub-scales Depression, Anxiety, Hostility, Positive Affect, 

Sensation Seeking, Dysphoria, and PASS. 
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H2: There will not be a significant difference between the pretest and posttest results for 

the control group on general anxiety as assessed by the Multiple Affect Adjective Check 

List (MAACL-R) sub-scales on Depression, Anxiety, Hostility, Positive Affect, 

Sensation Seeking, Dysphoria, and PASS. 

H3: There will not be a significant difference between group comparison on pretest 

scores of general anxiety as assessed by the Multiple Affect Adjective Check List 

(MAACL-R) sub-scales Depression, Anxiety, Hostility, Positive Affect, Sensation 

Seeking, Dysphoria, and PASS. 

H4: There will not be a significant difference between group comparison on the posttest 

scores of general anxiety as assessed by the Multiple Affect Adjective Check List 

(MAACL-R) sub-scales Depression, Anxiety, Hostility, Positive Affect, Sensation 

Seeking, Dysphoria, and PASS. 

Research Question 3 

What is the effect of expressive writing on mathematics anxiety in a sample of urban high 

school students? 

Hypotheses 

HI: There will not be a significant difference between the pretest and posttest results for 

the experimental group on math anxiety as assessed by the Math Anxiety Rating Scale-

Adolescents (MARS-A). 

H2: There will not be a significant difference between the pretest and posttest results for 

the control group on math anxiety as assessed by the Math Anxiety Rating Scale-

Adolescents (MARS-A). 
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H3: There will not be a significant difference between group comparison on pretest 

scores of math anxiety as assessed by the Math Anxiety Rating Scale-Adolescents 

(MARS-A). 

H4: There will not be a significant difference between group comparison on the posttest 

scores of math anxiety as assessed by the Math Anxiety Rating Scale-Adolescents 

(MARS-A). 

Research Question 4 

What is the effect of expressive writing on SOL practice mathematics test scores in a 

sample of urban high school students? 

Hypotheses 

HI: There will not be a significant difference between the pretest and posttest results for 

the experimental group on the math test scores as assessed by the practice Standard of 

Learning (SOL) Test. 

H2: There will not be a significant difference between the pretest and posttest results for 

the control group on math test scores as assessed by the practice mathematics Standard of 

Learning (SOL) Test. 

H3: There will not be a significant difference between group comparisons on pretest 

math scores as assessed by the practice mathematics Standard of Learning (SOL) Test. 

H4: There will not be a significant difference between group comparisons on posttest of 

math scores as assessed by the practice mathematics Standard of Learning (SOL) Test. 

Research Question 5 

What is the relationship between the predictor variables, group membership 

(experimental and control), stress general anxiety, math anxiety, and previous 
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mathematics performance on the outcome variable, mathematics test scores, in a sample 

of urban high school students? 

Hypotheses 

HI: There will not be a significant relationship between the predictor variables, group 

membership (experimental and control) on stress, general anxiety, math anxiety, and 

previous mathematics performance on the outcome variable, mathematics test scores, in a 

sample of urban high school students. 

Research Question 6 

Is there a significant difference within group comparison for the experimental group in 

the cognitive processes category in a sample of urban high school students' expressive 

writing samples? 

Hypotheses 

HI: There will not be a significant difference in the cognitive processes category of 

expressive writing samples from Day 1 to Day 3 for the experimental group. 

H2: There will not be a significant difference in the cognitive processes category of 

expressive writing samples from Day 1 to Day 3 for the control group. 

H3: There will not be a significant difference in cognitive processes category in 

expressive writing samples between the experimental and control groups. 

Research Question 7 

Is there a significant difference within group comparison for the experimental group in 

the psychological processes category in a sample of urban high school students' 

expressive writing samples? 

Hypotheses 
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HI: There will not be a significant difference in the psychological processes category of 

expressive writing samples from Day 1 to Day 3 for the experimental group? 

H2: There will not be a significant difference in the psychological processes category of 

expressive writing samples from Day 1 to Day 3 for the control group. 

Analysis: Paired Samples t-test 

H3: There will not be a significant difference in psychological processes category in 

expressive writing samples between the experimental and control groups. 

Overview of the Study 

The study used a mixed model research design. This study provided data about 

the effects of expressive writing on cognitive processes, stress, general anxiety, and 

mathematics anxiety on the Virginia Standards of Learning (SOL) mathematics practice 

test on a sample of urban high school students failing mathematics. The purpose of this 

study was to determine if either or both experimental interventions effectively reduced 

the anxiety and improved test performance. Students remained in intact class groups with 

an experimental group and a control group for a total of 93 participants (n=93). To detect 

a medium difference between two independent means at a = .05 requires n = 64 in each 

group for power analysis. The participant count originally started with 130 participants 

and decreased to 93 based on noted changes. Approximately twenty-five students 

completed the course in summer school, one student withdrew to pursue a General 

Education Diploma (GED), one student pursued the job corps as an option, one student 

was misplaced in the class, two students transferred to another school, and one student 

experienced a language barrier as an English as the Secondary Language (ESL) student 

and six students chose not to participate. The experimental group received the expressive 
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writing intervention of writing on a value-latent topic and the control group wrote on a 

neutral topic as part of their expressive writing exercise. Both groups received pretest 

and posttest measures. The current study utilized the expressive writing protocol created 

by Pennebaker and Beall (1986). Both groups received pretest and posttest assessment 

on anxiety, mathematics anxiety, and stress associated with mathematics test scores. 

Additional pretest data was gathered on demographic information through the student 

data information system. Both the experimental and control group wrote over a period of 

three days for 15 minutes each day. 

Data gathering instruments were the Pennebaker Inventory of Limbic 

Languidness (PILL), the Math Anxiety Rating scale (MARS), the Multiple Affect 

Adjective Checklist-Revised (MAACL-R), and the writing essays using the Linguistic 

Inquiry Word Count software (LIWC2001). 

The Pennebaker Inventory of Limbic Languidness (PILL) Pennebaker (1980) 

measured the frequency of general physical symptoms and sensations associated with 

stress are experienced. The PILL is a 54 item instrument with a five point scale designed 

to evaluate the frequency of general physical symptoms. The PILL, used in this study, 

was modified by using Pennebaker's Symptom/Emotion Checklist: A State Measure to 

select symptoms which were common to both the checklist and the inventory and related 

to an adolescent population. The modified symptom inventory consisted of 20 items. 

High scores reflect the higher amounts of physical symptoms associated with stress and 

anxiety. 

The Math Anxiety Rating Scale (MARS) was developed by Suinn to provide a 

unidimensional measure of anxiety related to number operations and other mathematical 
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concepts (Suinn, Edie, Nicoletti, & Spinelli, 1972). Subjects indicated the degree of 

anxiety produced in response to situational items by indicating a range from one to five. 

Total scores reflected the sum of item values. High scores reflect high anxiety associated 

with mathematics. Normative information for secondary high schools was obtained 

(Suinn & Edwards, 1982) with 197.6 being the mean MARS-A score. 

Released test for the practice Standard of Learning Mathematics' Test was used 

which is a sample set of Standards of Learning (SOL) tests administered to Virginia 

public school students during the previous spring test administration released by the 

Virginia Department of Education. The released tests are not inclusive of all Standard of 

Learning tests administered during the previous year; however, the tests are 

representative of the content and skills assessed. 

The Multiple Affect Adjective Checklist-Revised (MAACL-Rj, developed by 

Lubin and Zuckerman (1999) measured affective states and traits. The instrument 

incorporates three basic scales: Anxiety, Depression, and Hostility. The checklist was a 

form with 132 adjectives to measure the major scales and the sub-scales of Positive 

Affect and Attention Seeking. Designed for use with college students as a measure of 

test anxiety, the instrument has also been used with high school populations. Raw scores 

for each subscale and each composite score were converted into t-score, using the 

corresponding table in the Appendix of the MAACL-R manual. 

Qualitative Analysis included content analysis of writing samples obtained from 

the experimental and control groups. The essays were analyzed using the Linguistic 

Inquiry Word Count (LIWC- 2001), available for computer scoring. The LIWC- 2001 

Dictionary was composed of 2,290 words and word stems. Each word or word-stem 
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defined one or more word categories or sub dictionaries. For example, the word 'cried' is 

part of four word categories: sadness, negative emotion, overall affect, and a past tense 

verb. Hence, if it is found in the target text, each of these four sub dictionary scale scores 

will be incremented. As in this example, many of the LIWC- 2001 categories are 

arranged hierarchically. All anger words, by definition, will be categorized as negative 

emotion and as overall emotion words. Each of the 74 preset LIWC 2001 categories is 

composed of a list of dictionary words that define that scale (Pennebaker, Francis, Booth, 

2001). 

LIMITATIONS 

Some of the limitations to this study included: 

o The short time frame for the intervention to have an effect 

o Responsiveness of parents about strategy of writing 

o Support of teachers to share their instructional time for the study 

o Unanticipated environmental variables that may affect student's performance 

Assumptions of the Study 

The present study explored the effects of expressive writing, developed by 

Pennebaker and Beal (1986); on stress, anxiety, math anxiety, cognitive processes and 

psychological processes on the Virginia Standard of Learning practice mathematics 

scores. There is an assumption that noted variables have an effect on performance. 
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DEFINITION OF TERMS 

Expressive Writing- exercise aimed at the emotional disclosure of thoughts and feelings 

about a topic. The written expression is normally for 15-20 minutes on three consecutive 

days. 

Virginia Standards of Learning (SOL): The Standards of Learning for Virginia Public 

Schools describe the commonwealth's expectations for student learning and achievement 

in grades K-12 in the areas of English, mathematics, science, history and social science, 

(www. doe .Virginia, gov) 

Expedited Retake: SOL test taken during the same academic year, and before the next 

scheduled test administration, by a student who, on his first attempt, scored in a range of 

375-399 on the SOL Test. 

Adequate Yearly Progress (AYP): AYP is part of the federal No Child Left Behind Act 

(NCLB) of 2001. NCLB requires all public schools and school divisions to meet certain 

goals (called Annual Measurable Objectives or AMO's) to determine if schools are 

making "adequate progress" each year. In Virginia, these goals are determined by how 

students perform on the Standards of Learning (SOL) tests. 

Released Standard of Learning Tests: Virginia Department of Education releases sample 

sets of Standards of Learning (SOL) tests that are administered to Virginia public school 

students during the previous spring test administration. The released tests are not 

inclusive of all SOL tests administered during the previous year; however, the tests are 

representative of the content and skills assessed. 
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Math Anxiety: Richardson and Suinn (1972) defined math anxiety as feelings of tension 

and anxiety that interfere with the manipulation of numbers and the solving of 

mathematics problems in a wide variety of ordinary life and academic situations. 

Mathematics anxiety may prevent a student from passing fundamental mathematics 

courses or prevent his pursuing advanced courses in mathematics or the sciences, (p. 

551) 

Test Anxiety: Test anxiety is one of many specific forms of anxiety. Test anxiety 

involves the arousal of physical and cognitive reactions during testing or evaluative 

situations (Cizek & Burg, 2006). High-test anxiety may be debilitating whereas moderate 

to low levels may be helpful to a person's performance. "Test anxiety can be interpreted 

as the tendency to view, with alarm, the consequences of inadequate performance in an 

evaluative situation" (I.G. Sarason, 1978, p.214). 

Trait: The predominant feature of a trait is the lasting, enduring characteristic nature of a 

person. 

Trait anxiety: Trait anxiety is a rather stable characteristic that has pervasive effects or is 

manifested in varied facets of an individual's life (Cizek & Burg, 2006). 

State: A state is a temporary frame of mind or manner of behaving. 

State Anxiety: State anxiety is a form of anxiety that exists in particular situations. 
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CHAPTER II 

LITERATURE REVIEW 

INTRODUCTION TO THE LITERATURE 

The review of literature will begin with an overview the Virginia Standards of 

Learning Tests outlining division's graduation requirements, test and mathematics 

anxiety with academic outcome, and meta-analysis research. This review will include 

empirical and theoretical literature to provide a broad examination of literature relevant to 

the effects of expressive writing on stress, anxiety, math anxiety, cognitive processing 

and psychological processing. 

Virginia Standards of Learning (SOL) Tests 

The Virginia Standards of Learning Tests are the minimum curriculum 

requirements for student achievement with a rigorous state curriculum. They were 

developed by the State Department of Education as a response to the fact that the level of 

academic achievement of students in Virginia had not been adequate for graduates to 

compete successfully in the international job market nor to fulfill their responsibilities as 

citizens of Virginia and the United States for the 21st century 

(sbo.im.kl2.va.us/sol/questions.html). 

SOL assessments measure student achievement in English, mathematics, science 

and history/social science. Student's mastery of skills is assessed in English and 

mathematics in grades 3-8 and at the conclusion of certain high school-level courses. 

SOL tests in science and history are administered in grades 3, 5 and 8 and at the end of 

high school-level courses in these subjects. Students are graded on performance sale of 

0-600 with 400 representing the minimum level of acceptable proficiency and 500 

http://sbo.im.kl2.va.us/sol/questions.html
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representing advanced proficiency. On English reading and mathematics tests, the Board 

of Education has defined three levels of student achievement, which are basic, proficient, 

and advanced, with basic describing progress towards proficiency 

(www.doe.Virginia.gov). Scale scores on the SOLs are 500-600 for pass/advanced, 400-

500 for pass/proficient, and 0-399 indicates a failing reporting score. In high school, 

students scoring in the expedited category ranging between 375 and 399 are allowed to 

re-test during the same testing window to increase chances for passing. 

The division has outlined requirements to be met for graduation. Students must 

pass the SOL credit based on one of two listed diploma types. Courses completed to 

satisfy this requirement will be at or above the level of Algebra and shall include at least 

two course selections from among Algebra I, Geometry, Algebra II, or other mathematics 

courses above the level of Algebra and Geometry, according to the division's 

requirements for graduation. 

Credits Required for Graduation: Standard Diploma 

To receive a Standard Diploma, students will earn standard units of twenty-two 

credits and of the standard units of credits earned, students will earn the following 

number of verified units of credit: English-two; mathematics-one; science-one; 

history/social science-one; and one additional verified unit of credit of the student's own 

choosing (sbo.nn.kl2.va.us/sol/questions.html). 

Credits Required for Graduation: Advanced Studies Diploma 

To receive an Advanced Studies Diploma, students will earn the standard units of 

twenty-four credits and of the standard units of credits earned students will earn the 

following number of verified units of credit: English-two; mathematics-two; science-two; 

http://www.doe.Virginia.gov
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history/social science-two; and one additional verified unit of credit of the student's own 

choosing (sbo.nn.kl2.va.us/sol/questions.html). 

The Expressive Writing Paradigm 

The Expressive Writing paradigm refers to the process of applying writing as a 

therapeutic tool to relieve physical and psychological ailments induced by stressful or 

traumatic experiences (Smyth & Greenburg, 2000). The underlying premise of 

expressive writing is the disclosure of emotion. Sigmund Freud (1922) originally 

explored this premise in his work on psychoanalysis and "The Talking Cure." Freud 

explored the concept of catharsis, which is the release of emotion through talking. The 

expression of emotion in the therapeutic context is the common link among most 

therapeutic modalities, which demonstrates its significance to the therapeutic process. 

The mere act of disclosure may be the catalyst to most of the change that occurs in the 

therapeutic healing process (Pennebaker, 1997). It is the work of Pennebaker and his 

colleagues that developed what is known as "The Writing Cure", the application of 

writing as a tool to release emotion and disclose previously held stressors and traumas. 

Pennebaker and Seagal (1999) discovered that disclosure of traumatic and emotional 

experiences through writing has both physical and psychological benefits. Despite these 

health benefits, writing about traumatic and stressful life events makes people feel more 

unhappy and distressed in the hours after the expressive writing exercise (Pennebaker & 

Seagal, 1999). Most expressive writing studies replicate Pennebaker's original protocol 

with variations in the writing topics, the length of time that participants write and the 

number of days that the study is administered. Pennebaker (1997) describes the basic 

writing paradigm in the following manner: 
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The standard laboratory writing technique has involved randomly assigning each 

participant to one of two groups. All writing groups are asked to write about assigned 

topics for 3 to 5 consecutive days, 15 to 30 minutes each day. Writing is generally done 

in the laboratory with no feedback given. Participants assigned to the control conditions 

are typically asked to write about superficial topics, such as how they use their time. The 

standard instructions for those assigned to the experimental group are a variation of the 

following: "I would like you to write about your deepest thoughts and feelings about an 

extremely important emotional issue that has affected you and your life. The only rule is 

that once you start writing continue to do so until your time is up." (p. 162) 

The writing paradigm in its simplicity has yielded some impressive results as an 

intervention with various physical and psychological ailments. Pennebaker and his 

colleagues, have conducted research and demonstrated the efficacy of expressive writing 

with: asthma and rheumatoid arthritis patients (Kelly, Lumley, & Leisen, 1997), insomnia 

patients (Harvey & Farrell, 2003), patients with rumination and depression symptoms 

(Gortner, Rude, & Pennebaker, 2006), individuals recall of collective trauma (Fernandez 

& Paez, 2008), and male college students with restrictive emotionality (Wong and 

Rochlen, 2009). Pennebaker and many other researchers have extended Pennebaker's 

original work on the basic writing paradigm with much success. 

Research by Frattaroli, Thomas, and Lyubomirsky, 2010 looked at whether 

experimental disclosure through expressive writing, could improve exam performance 

and psychological health in students taking a graduate school entrance exam. One 

hundred four students (70% women, M= 20.98 years) scheduled to take the GRE-

General (n = 48), MCAT (n = 38), LSAT (n = 15), GRE-Subject (n = 2), or Pharmacy 
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College Admissions Test (PCAT) (n = 1) were randomly assigned to write expressively 

about their upcoming exam or to a neutral writing condition. Measures of depressive 

symptoms and test anxiety before and after writing were completed by the participants, 

and exam scores were collected. Research indicated that the experimental disclosure 

group had significantly higher test scores and significantly lower pre-exam depressive 

symptoms than the neutral writing group. The researchers noted that benefits for 

depressive symptoms were found in expressive writers regardless of exam type, the 

advantage of expressive writing for test performance was only observed in students 

taking the MCAT or LSAT. 

All three psychological variables (depressive symptoms, intrusive thoughts, and 

cognitive test anxiety) were significantly correlated (allps < .001), with rs ranging from 

.40 to .48. At baseline, mean scores for all participants were 1.51 (SD = 0.81) on the 

Intrusive Thoughts measure and 1.55 (SD = 2.36) on the GHQ Severe Depression 

Subscale, similar to scores reported in other non-clinical college samples (Lepore, 1997; 

Vallejo et al., 2007). However, the mean score on the Cognitive Test Anxiety scale (M= 

60.12; SD = 14.56) was lower than scores reported in two other undergraduate samples 

(Cassady & Johnson, 2001; Cassady, 2004). 

A further analysis of the baseline characteristics revealed that, prior to condition 

assignment, expressive writing participants had significantly higher intrusive thoughts 

(M= 16.83, SD = 1.04) than neutral writing participants (M= 13.29, SD = 1.16), t(\02) = 

2.28, p = .025; therefore, baseline levels of intrusive thoughts were used as a covariate in 

all analyses involving comparisons of the writing groups. The two groups did not 

significantly differ on baseline SAT (or ACT-SAT equivalent) scores (Ms = 1120.56 and 
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1126.00 for the experimental and control groups, respectively, p > .800), with an 

approximate average percentile of 67l for both groups. All other baseline group 

differences (e.g., age, depressive symptoms) were also found to be nonsignificant 

(all/?s> .150). 

How Expressive Writing Works 

Since the inception of expressive writing as a therapeutic intervention, the most 

controversial aspect has been the mechanism by which expressive writing provides health 

and psychological benefits. On one side of this controversy, some argue that expressive 

writing provides emotional catharsis. Still some argue that expressive writing stops 

emotional inhibition. In addition, some espouse expressive writing as a way to develop a 

narrative and increase cognitive processing. Yet, others posit that expressive writing's 

benefits are derived from the mechanism of exposure. When individuals write or talk 

about personally upsetting experiences in a controlled setting, consistent and significant 

health improvements are found. When individuals talk or write about deeply personal 

topic, their immediate biological responses are similar with those seen among people 

attempting to relax (Pennebaker & Chung, 2007). 

Pennebaker (2010) shared recommendations and feedback in clinical settings 

when working with clients using expressive writing. Writing should be for the client and 

not shared with the therapist or with a group. If a client desires to share, they should be 

encouraged to talk about it rather than read from what they have written. Although the 

current study does not examine the mechanism by which expressive writing provides 

benefit, the researcher examined the current literature surrounding this controversy to 
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gain a broad understanding of the discourse and possible implications this underlying 

mechanism will have on the current study. 

Expressive Writing Interventions 

Adapting Pennebaker's expressive writing procedure (Pennebaker & Beall, 1986) 

for use as a homework intervention with outpatient psychotherapy patients, Graf, 

Gaudiano, & Geller (2008) sought to determine the possible benefits of the treatment on 

reductions in anxiety and depressive symptoms as well as improved overall progress in 

psychotherapy in comparison to a control group. The early drafts of Graf et al.'s study 

received comments from Dr. James Pennebaker. The exploratory findings indicate that 

the positive effects of the expressive writing condition could not be adequately accounted 

for by therapist factors. 

The researchers, using a randomized controlled study, assigned outpatient 

psychotherapy patients to an adapted form of Pennebaker's writing intervention or to a 

control writing condition as part of weekly homework assignments. Subjects were drawn 

from a university outpatient psychiatry clinic and a student counseling center. Forty-four 

subjects agreed to participate and twenty-seven rejected the opportunity. Fourteen males 

and thirty females, with a mean age of 33.3 years. Forty-one percent of the participants 

were prescribed a psychiatric medication, but did they not report a medication change 

within six months prior to the beginning of the study. Clients self-reported their primary 

issues on their demographic questionnaires: depression (n = 22 [50%]); trauma grief (n = 

9 [20.4%]), anxiety (n = l [15.9%], health/medical problems (n = 3 [6.8%]), marital 

difficulties (n = 1 [2.3%]), and eating disorders (n = 23%). Anxiety, health/medical 
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problems and depression were reported as being secondary concerns by a significant 

number of the participants (n = 17 [38.6%]). 

Therapists provided psychotherapy services to the clients enrolled in the study. 

The Depression Anxiety Stress Scale was used to assess depression, anxiety, and stress in 

clinical samples during the preceding week. The Outcome Questionnaire was used to 

measure the participants' therapeutic progress during the study. After the three treatment 

sessions, the clients completed a self-report measure of homework completion, the 

amount of time spent writing, and the client's perceived emotional intensity of the writing 

topic. The Client Post-Writing Questionnaire, developed from similar items in other 

expressive writing studies, assessed the role of writing in the therapy sessions. The 

therapists completed the Therapist Post-Writing Questionnaire to assess the impact of the 

writing homework intervention on the therapeutic sessions. 

Primary analyses, using independent-sample t tests and chi-square tests were 

performed to determine the differences between conditions and recruitment sites on 

baseline measures and client-therapist variables. A series of 2X2 repeated measures 

analyses of covariance were performed on the subscales of both measurements. Results, 

all of which were significant at p = .05, indicated that participants in the expressive 

writing condition improved more significantly than the control condition. The 

exploratory findings indicate that the positive effects of the expressive writing condition 

could not be adequately accounted for by therapist factors. 

The authors suggest that written emotional disclosure may support effective 

problem solving strategies based on dealing with previous stressful life event experiences 

which may lead to improved understanding and a decline in distress related symptoms. 



The study supported current research regarding the benefits of expressive writing with 

regard to psychological health. 

Although the study validated a significant reduction in depression and anxiety 

symptoms in the expressive writing group compared with the control group, long term 

follow-up information was lacking. The authors noted the need for future research 

involving the use of emotional disclosure writing in conjunction with psychotherapy with 

the aim of improving therapeutic process and outcome. 

During a study of four classes of eighth-grade students in a suburban middle 

school, health course were randomly assigned to write about either an emotional or 

neutral topic in an expressive writing intervention for adolescents' somatic symptoms and 

mood study conducted by Soliday, Garofolo, and Rogers (2004). Their research revealed 

advantages of using expressive writing as a cost efficient intervention to attend to the 

emotional worries of adolescents. 

To assess the usefulness of a written expressive intervention on minimizing levels 

of distress experienced by young adolescents and to measure overall functioning 

improvement, the student sample population (n= 106) was randomly assigned to an 

emotional disclosure group (negative events) a control group (neutral events). The 

Children's Somatization Inventory (CSI) and the Somatization scale of the Youth Self-

Report Inventory (YSR) subscale were used to assess somatic symptoms. The Center for 

Epidemiological Studies Depression Scale (CESD) and the Negative Affect (NA) 

subscale of the Positive and Negative Affect Schedule for Children (PANAS) were used 

to measure depressive symptoms. The Positive Affect (PA) subscale of the PANAS 

measured interest, engagement, and energy. Positive disposition was identified by the 
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Children's Hope Scale and the Life Orientation Test-Revised (LOT-R) assessed the 

potential of positive outcomes. At baseline and at a six week assessment, a medical visit 

self-report of the number of medical visits within the previous six weeks was requested. 

The Linguistic Inquiry and Word Count (LIWC-2001) program was utilized in an effort 

to determine the extent student writings contained emotional content. Data were 

collected during four intervals: baseline questionnaire; post intervention (following three 

consecutive daily twenty minute writing sessions); two follow ups (20 days post 

baseline); six week follow up (50 days post baseline). Students reported on their 

functioning, to some extent, at each interval. 

Data generated by the measures was examined for normal distribution. 

Following the log transformation of CSI scores and the coding transformation of medical 

visits, skewness and kurtosis estimates for all measured data were within normal limits. 

Data from fourteen students (due to insufficient data or absenteeism), was analyzed 

through the use of a Chi-square analysis which uncovered no significant differences in 

the proportion of participants with dropped data. Study completers were younger than 

those with dropped data t (115) = 2.5,p < .01, Cohen's d (effect size) = .22 (M= 13.5, SD 

= 1.1, and M= 13.9, SD = .5, respectively). No significant differences between study 

completers and those with dropped data as determined by t test measures comparing the 

scores of all measures at baseline were determined. Effect sizes ranged from d = .02 to d 

= .09. 

A MANOVA tested the effects of the expressive writing intervention on distress, 

positive disposition, and somatic symptoms indicating nonsignificant interactions with 

gender. Univariate analyses showed significant effects for the PANAS-NA scale. The 
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Condition X Time interaction was significant F (3, 102) = 3.85,/? = .01, n2 = .05. 

Follow-up analyses demonstrated that scores remained constant from baseline to post 

intervention for both groups (n2 = .01). Further follow-up analyses indicated that LOT 

scores increased significantly in the experimental condition only F (1, 105) = 5.39,p = 

.02, r)2 = .05. Somatic symptoms as measured by the PANAS-PA and the number of 

medical visits were nonsignificant, with effect sizes ranging from .01 to .06. 

Post treatment distress scores decreased and positive disposition scores increased 

for the treatment condition only. Importantly, the lasting effects of the intervention over 

time were readily apparent. Relying on self reported somatic symptoms may have been 

problematic considering the age of the subjects. Without verification by parents, 

guardians, teachers, or registered nurses, it is difficult to determine whether reported 

stressors or somatic symptoms are representative of the actual indications. Concerns 

regarding the small effect sizes are noteworthy. Despite these and other limitations, the 

study highlights the possibility for using emotional disclosure interventions with an 

adolescent population experiencing nonclinical distress. 

Expressive Writing with Non-Clinical Populations 

In one of his many subsequent studies Chung and Pennebaker (2008) examined 

whether college students (n=106) writing about a life transition once per hour for three 

hours or three times in one hour is as effective as the traditional once per day approach to 

expressive writing. The findings from this study indicate that those assigned to the 

experimental condition evidenced fewer symptoms at the 9-month follow-up. These 

findings indicate that the one-hour expressive writing exercise is more emotionally 

demanding but is as effective as the traditional three-day writing method. 
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In a study looking at the effects of expressive writing about dreams that follow 

trauma and loss on psychology students (n=45), who recently experienced either 

significant trauma or significant loss. The authors found that expressive writing is 

beneficial to those who have recently experienced a trauma but not those who have 

experienced loss. 

In a study looking at expressive writings effect on mood, cognitive processing, 

social adjustments and health following a relationship breakup with female undergraduate 

students (n=73). Participants in the experimental group were more likely to reunite with 

their ex-partners (Lepore and Greenberg, 2002). The researchers suggested that 

expressive writing influences social adjustment. This study supports previous studies 

findings that demonstrate that expressive writing allows individuals to make meaning of 

previous unresolved life stressors by disclosing the details of the situations. One 

limitation to this study was that the researchers did not address the mechanism through 

which expressive writing enhances social adjustment. 

In a study looking at the effects of expressive writing on maladaptive rumination 

in a population of first year college students (n= 69). Participants were randomly assigned 

to either and expressive writing condition (n=35) or a control writing condition (n=34). 

Participants in both conditions wrote continuously for twenty minutes each session on 

three consecutive days. The study's findings showed that participants in the expressive 

writing condition showed a change in the depression symptoms versus those in the 

control condition, which demonstrated no statistically significant change in depression 

symptoms. The study design followed the typical protocol for expressive writing. In 

another study, Lumley and Provenzano (2003) examined expressive writings effect on 
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academic performance of college students. The writing experiment was for 4 days. The 

study participants (n=74) were randomly assigned to an expressive writing condition 

writing on stress (experiment) or a writing condition on time management (control). 

Participants rated their mood before and after writing each day of the study. The results 

of the study indicate that the experimental writing condition led to improved grade point 

averages (GPAs) in subsequent semesters and improved mood. 

The review of these studies suggests that clinical as well as non-clinical 

populations can benefit from expressive writing. The present study will explore 

expressive writing's effect on five constructs that have been correlated with successful 

academic outcome: stress, anxiety, math anxiety, cognitive processes and psychological 

processes. In studying the effects of expressive writing on the listed constructs, this study 

will add to the body of research on expressive writing as an intervention with non-clinical 

populations. 

THE PSYCHOLOGICAL MEANING OF WORDS 

Earlier theorist and clinicians note that stressful experiences can affect health with 

emphasis on cognitive processes. Memories of stressful events are organized at the 

perceptual level, as fragmented and disorganized sensations such as sounds, images, and 

feeling states that are similar to those that company the original event. The work of 

theorist such as Janet (1919) elaborate on how cognitive and emotional processes mediate 

the health effects of writing about stressful experiences (Lepore & Smyth, 2002). 

Pronoun and verb tense are useful linguistic elements that can help identify focus, 

with, in turn, can show priorities, intentions, and processing. The degree to which people 

express emotion, how they express emotion, and the valence of that emotion can tell us 
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how people are experiencing the world. Research suggests that LIWC accurately 

identifies emotion in language use. For example, positive emotion words (e.g., love, 

nice, sweet) are used in writing about a positive event, and more negative emotion words 

(e.g., hurt, ugly nasty) are used in writing about a negative event (Kahn, Tobin,Masssey, 

& Anderson, 2007). 

Words provide information about social processes which has more status, whether 

a group is working well together, if someone is being deceptive, and the quality of a close 

relationship. Word choice provides information about person perception (Semin & 

Fiedler, 1988). Word count explains who is dominating the conversation and how 

engaged they are in the conversation. Assents and positive emotion words measure levels 

of agreement. Thinking can vary in depth and complexity; this is reflected in the words 

people use to connect thoughts. Language changes when people are actively reevaluating 

a past event. It can also differ depending on the extent to which an event has already 

been evaluated. 

Depth of thinking can vary between people and situations; certain words can 

reveal these differences. Cognitive complexity can be thought of as a richness of two 

components of reasoning: the extent to which someone differentiates between multiple 

competing solutions and the extent to which someone integrates among solutions 

(Tetlock, 1981). These two processes are captured by two LIWC categories—exclusion 

words and conjunctions. Exclusive words (e.g., but, without, exclude) are helpful in 

making distinctions. Indeed, people use exclusion words when they are attempting to 

make a distinction between what is in a category and what is not in a category. Exclusive 

words are used at higher rates among people telling the truth (Newman et al , 2003). 



35 

Conjunctions (e.g., and, also, although) join multiple thoughts together and are important 

for creating a coherent narrative (Graesser, McNamara, Louwerse, & Cai, 2004). 

Prepositions (e.g., to, with, above), cognitive mechanisms (e.g., cause, know, ought), and 

words greater than six letters are all also indicative of more complex language. 

Prepositions, for example, signal that the speaker is providing more complex and, often, 

concrete information about a topic. "The keys are in the box by the lamp under the 

painting." Within published journal articles, authors use more prepositions in the 

discussion than the introduction or abstract. Discussions are often the most complex part 

of an article because results must be integrated and differentiated from past findings 

(Hartley, Pennebaker, & Fox, 2003). 

The use of causal words (e.g., because, effect, hence) and insight words (e.g., 

think, know, consider), two subcategories of cognitive mechanisms, in describing a past 

event can suggest the active process of reappraisal. In a reanalysis of six expressive 

writing studies, Pennebaker, Mayne, and Francis (1997) found that increasing use of 

causal and insight words led to greater health improvements. This finding suggests that 

changing from not processing to actively processing an event in combination of 

emotional writing leads to better outcomes. In these experiments, increasing use of 

casual and insight words may be analogous to making reconstrual statements. In other 

work, use of reconstrual in combination with discussion of traumatic events has shown to 

have the best health outcomes (Kross & Ayduk, 2008). Participants in describing a 

painful relationship breakup used more cognitive mechanisms, particularly causal words, 

in describing the breakup and post breakup compared with the pre-breakup (Boals & 

Klein, 2005). The authors argue that causal words are used in the most traumatic parts, 
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the breakup and post-breakup, because they are being used to create causal explanations 

to organize the participant's thoughts. 

The language that people use to discuss an event can reveal something about the 

extent to which a story may have been established or is still being formed. When people 

are uncertain or insecure about their topic, they use tentative language (e.g., maybe, 

perhaps, guess) and more filler words (e.g., blah, I mean, you know). Participants who 

recounted an event that they had already disclosed to someone else used fewer words 

from the tentative category than participants who recounted an undisclosed event 

(Pasupathi, 2007). 

Possibly, higher use of tentative words suggests that a participant has not yet 

processed an event and formed it into a story. Similarly, Beaudreau,Storandt, and Strube 

(2006) found that in recounting a personal story younger participants used more filler 

words compared with older participants. However, there was no difference in filler 

words when the two groups described a story based on a picture. In this experiment, use 

of filler words may suggest the degree to which the story was well formed, presumably 

older participants had more perspective on the personal life events and may have 

recounted them many more times than the younger participants. 

Individual Differences 

The self-focus, cognitive complexity, social references, and emotional tone 

inherent in language use can help identify individual differences. These linguistic 

characteristics differ with age, sex, personality, and mental health. Language use, like any 

behavioral manifestation, can reflect individual differences. These language features can 
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be used to make predictions about individuals and also may underlie causal processes that 

create some individual differences. 

As people age, they become less self-focused, refer more to the moment, and do 

not decline in verbal complexity. Pennebaker and Stone (2003) examined the writing of 

participants of varying ages in emotional writing studies. In a second experiment, the 

authors examined the text of published authors from the span of their writing career. 

Across these two studies, first-person singular decreased with time, whereas insight 

words, future tense verbs, and exclusive words increased. The authors observe these 

patterns of language use both in studies of different individuals at different points in their 

lives, and of authors over the course of their life. From the results, they reason that there 

are shifts in self-focus as people age and, counter to expectations, attention to time is 

more present and future oriented, and verbal complexity may increase or at least stay the 

same as people age, evidenced by insight words and exclusive words. 

Emotionality: Positive and Negative Emotions 

The degree to which people express emotions and how they express emotions can 

tell what they are experiences (Tausczik & Pennebaker, 2010). Use of emotion words 

has also been used as a measure of the degree of immersion found that among women 

trying to cope with intimate partner violence, using more positive and negative emotion 

words to describe the violence led to increase feelings of physical pain over the four 

writing sessions. The authors concluded that higher use of emotion words showed more 

immersion in the traumatic event, which led to an increasing of physical pain (Holmes, 

D., Alpers, G. W., Ismailji, T., Classen, C , Wales, T., Cheasty, V., et al., 2007). 
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Disclosure is a powerful therapeutic agent that may account for a substantial 

percentage of the differences in the healing process. Writing or talking about emotional 

experiences, rather than writing about superficial control topics, has been found to be 

associated with significant drops in physician visits from before to after writing among 

relatively health samples (Pennebaker, 1997). 

History of Stress Concept 

The concept of stress was originally used in the field of engineering to measure 

the capacity of metal, wood or concrete to with stand strain (Parker, 1961). A new use of 

this concept was studied by Hans Selye in his book, The Stress of Life (1956). In his 

landmark research on stress he discovered the stress syndrome and defined stress as the 

adaption to a threatening event. Selye later published, "Stress without Distress." in this 

work, Selye (1974) defined stress as "The nonspecific response of the body to any 

demand made upon it" (p. 14). Many other theorists have developed definitions of stress 

but there is not an agreement on one definition of stress. Dunham (1992) defined stress as 

"a process of behavioral, emotional, mental and physical reactions caused by prolonged, 

increasing or new pressures which are significantly greater than coping resources" (p.3). 

Whereas Lazarus (1986) defined stress as a system of variables that are interdependent 

rather than unidemensional. Lazarus (1986) put forth the concept that stress is dependent 

upon the relationship between the individual and a particular environment. Without a 

consensus on the definition of stress there is wide agreement that stress can have a 

negative physical and psychological effect on the body. One of the most prevalent 

factors effecting student well being and academic outcome is stress. 
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Test Anxiety 

Early studies in the area called attention to individually differing testing situation 

reactions experienced by students (Luria, 1932) and supposed that these intense 

emotional reactions stemmed from traumatic childhood experiences (Neumann, 1933, as 

cited in Spielberger &Vagg, 1995). Brown (1938a, 1938b) and his colleagues offered the 

first psychometric instrument for identifying students, who are test anxious, and noted 

potentially serious consequences of test anxiety (e.g., suicide). In 1951, McKeachie, in a 

series of studies, reported that when provided with an opportunity to comment on 

multiple choice test questions, students felt less anxious. McKeachie and his colleagues 

also reported that poor test performance may be explained by poor study habits and 

diversity in ability levels. S.B. Sarason and other investigators found that test anxious 

students were affected by test instructions and information regarding failure (Doris & 

Sarason, 1955; Mandler & Sarason, 1952; S.B. Sarason et al,. 1960; 1952). Furthermore, 

I. G. Sarason's earlier work (1958) revealed that students performed less effectively when 

testing situations were associated with achievement. These early studies generally 

concluded that test anxious students performed better on exams when anxiety during 

examinations was reduced. As Spielberger (1972), (Liebert and Morris (1967) addressed, 

however, these early studies considered physiological responses but neglected to take 

emotional states, personality traits, and the components of worry and emotionality into 

account. Later studies more clearly specified behaviors interfering with test performance. 

McDonald's review of text anxiety literature focusing on prevalence rates and 

educational effects found that studies involving child populations replicated the vast body 

of test anxiety knowledge. In contrast to earlier reviews (Hembree, 1988; Seipp, 1991), 



McDonald's focused solely on students required by compulsory attendance to attend 

school. Test anxiety was generally defined as trepidation over negative evaluation 

involving cognitive and emotionality components. The frequency of testing and related 

feedback increased as children progressed through the grade levels. McDonald also 

reported, based on the studies he reviewed, that students increasingly compared their 

performances with peers as they aged. The assessment of test anxiety frequency and 

severity among student populations were conducted by comparing test-related fears to 

other potentially stressful events which were categorized or by examining test anxiety 

level score means. With specific regard to test anxiety and test performance, McDonald 

noted that most, but not all studies revealed a connection between test anxiety and 

performance. Overall, the correlation between the two factors was modest. Test anxiety 

significantly predicted overall grades and test performance, but not performance based on 

class work participation or essay exams. The level of test anxiety was influenced by 

mediating factors including individual characteristics and testing environmental 

interactions. Methodologically, attainment measure clarifications and control measures 

of ability without the influence of test anxiety warrant further consideration. Over the 

last several decades, researchers have underscored the adverse effect of test anxiety on 

student performance, apart from the students' previous academic achievement 

(McDonald, 2001). 

High test anxious individuals have a tendency to view testing environments as 

more threatening or dangerous than low anxious persons (Ziedner, 1998). Numerous 

factors including the situational demands and restrictions, personal history of similar 

experiences, understanding of possible consequences, individual aptitude, skill, and 
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personality trait variations account for differences in threat interpretations (Zeidner, 

1998). High test anxious individuals experience physiological changes (e.g., increased 

heart rate) and the negative emotional reactions of state anxiety, triggering them to 

attempt to avoid or minimize the testing threat, depending on the degree to which a test is 

viewed as being threatening (Spielberger, 1995). Furthermore, Speilberger (1995), 

conceptualized test anxiety as a situation-specific personality trait affecting the emotional 

and cognitive processes. 

State and Trait Anxiety 

Differentiating between general state anxiety and general trait anxiety deepens the 

understanding of how and why youth experience anxiety. Anxiety should be considered 

as being a dimensional construct and state and trait anxiety as multidimensional 

according to Endler and Kocovski (1999). The authors compared the distinction between 

trait and state anxiety with the distinction between potential and kinetic energy. As 

defined by Cizek and Burg (2006), a state is a temporary experience, and a trait is a 

lasting personal characteristic. 

General anxiety, as described by May (1977), is based on a threat to an essential 

value that a person closely associates with his or her personality. Speilberger 

conceptualized state anxiety and trait anxiety (1995) and expanded his earlier distinction 

of the two constructs to consider individual differences in anxiety susceptibility as 

accounted for by one's personality trait. Trait anxiety is viewed as a comparatively 

established personality characteristic. Therefore, trait anxiety was defined by Spielberger 

as an individual's predisposition to react and state anxiety as a changing emotion 
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influenced by physiological distress and an awareness of feelings of apprehension, 

trepidation, and stress. 

The international literature widely accepts that anxiety disorders are prevalent and 

demonstrate significantly varied patterns as Somers, Goldner, Waraich, and Hsu confirm 

in their review of the prevalence and incidence studies of anxiety disorders (2006). The 

majority of studies restricted to the adult population reviewed by Somers, et al., (2006) 

revealed that anxiety disorders are twice as widespread among women and indicated "a 

burden of illness" associated with anxiety disorders reported overall. Investigations of 

anxiety disorders among children and adolescents also consistently demonstrate the 

prevalence of anxiety disorders and related distress and impairment and advances are 

helping to close the gap between what is known and what remains to be learned 

(OUendick et. al, 1994). The study of longitudinal data is substantiated by a review of the 

literature concentrating on anxiety disorders, trait anxiety, test anxiety, fears and worries, 

among ethnic minority children and adolescents in the United States conducted by 

Saffren, et al. (2000). 

MATHEMATICS ANXIETY 

Mathematical understanding and high school assessments provide adolescents 

with skills and experiences that pave the way to both college and careers (Brown & 

Conley, 2007). High stakes circumstances or stressful environments may negatively 

undermine math performance when monetary and social consequences are linked with 

poor performance (Beilock, 2008). Given laboratory situation-induced pressures, 

Beiliock (2008) established that individuals most likely to succeed in low stress 

situations are often the ones most apt to fail in demanding situations. Students affected 
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by math anxiety may hinder their progress in learning mathematical concepts and their 

academic performance (Frenzel, Pekrun, & Goetz, 2007; Ryan & Ryan, 2005; Hembree, 

1990). As students become less anxious about their math performance, they may make 

less careless mistakes on the various types of computations (Beilock, 2008), their test 

scores may improve, and they can be better prepared for the future while experiencing 

more confidence in their approach to learning. 

Math anxiety interrupts cognitive processing by conceding working memory 

activity (Ashcraft, 2002; Beilock, 2008), offering some understanding about poor 

performance and individual differences in experiences with math anxiety. Highly 

anxious students in stressful situations may be more susceptible to unwanted failure in 

math despite often showing competency in other areas (Beilock, 2008). Math anxiety 

and overall intelligence is only weakly related given the minor correlation of-.17 

between math anxiety and intelligence, especially when the quantitative aspect of 

intelligence testing is considered (Ashcraft, 2002). 

Math anxiety is consistently related to math performance (e.g., Hembree, 1990; 

Liebert & Morris, 1967; Hsiu-Zu, Senturk, Lam, Zimmer, Hong, & Okamoto, 2000). 

Researchers have found correlations commonly within the -.11 to -.36 range, a small 

negative relationship pointing out that students with higher levels of math anxiety are 

inclined to have lower levels of math performance (e.g., Hembree, 1990; Ma, 1999). 

Math anxiety, according to numerous studies (e.g., Hembree, 1990; Liebert & Morris, 

1967; Ma, 1999, Betz, 1978), has been found to have a consistent but small negative 

relationship with math achievement with students experiencing high levels of math 

anxiety performing at lower mathematic levels academically. 
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Ma's (1999) meta-analysis considered twenty six studies on the relationship 

between math anxiety and math achievement among elementary and secondary level 

students. The purpose of Ma's study was to determine the degree of significance 

between math anxiety and math achievement. Additionally, Ma aimed to determine the 

permeability of the relationship in response to the moderating variables gender, grade 

level, ethnicity and assessments to measure anxiety and achievement. 

Ma and Xu (2004) attempted to find out the causal ordering between mathematics 

anxiety and mathematics achievement using data from the Longitudinal Study of 

American Youth (LASY). A probability sample of fifty two public middle and high 

schools from throughout the United States representing various geographic regions and 

community types offered improved generalizability. Approximately sixty students from 

grade seven in each of these schools were randomly selected and followed for six years. 

The total sample of 3116 students included 1626 boys and 1490 girls. The students 

completed achievement tests in mathematics and science and completed a questionnaire 

with a mathematics anxiety measure. 

The study examined math anxiety and math achievement to determine a possible 

causal direction. Two five-point Likert-type scale self-report questions were used to 

identify the presence of math anxiety. The math achievement test in the LSAY evaluated 

basic skills, algebra, geometry, and quantitative literacy. Gender was obtained from the 

student questionnaires to examine causal effects. 

Consistent significant associations, across grade levels, between prior poor math 

achievement and later math anxiety have been demonstrated by Ma and Xu (2004) using 

structural equation modeling. Prior math achievement and later math achievement were 
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significantly related across the six grade levels (from 0.91 to 0.98) whereas the stability 

effects for prior math anxiety on later math anxiety were weaker (0.39 to 0.57). 

However, the stability effects for math anxiety became more pronounced from grade 

eight (0.55 to 0.59) and impacted later math anxiety consistently across later grade levels. 

Prior high levels of math anxiety relating to later poor math achievement were not 

statistically significant beginning with the ninth grade. In spite of these findings, prior 

poor math achievement was related to high math anxiety across all junior and senior high 

school grade levels, most notably for males. However, a similar relationship was noted 

for girls during junior high and senior high transition periods only. The notable 

exception was the more reliably stable relationship between females and math anxiety 

than males and math anxiety. 

A critical problem within this study is that the measurement of test anxiety was 

not a specific anxiety scale that explicitly evaluates test anxiety, which has been shown to 

be better at measuring test anxiety (Alpert & Haber, 1960) than merely the two items on 

the questionnaire in the LSAY. Ma and Xu note that this limitation may account for the 

relatively low test-retest coefficients observed for math anxiety compared with math 

achievement measures which contained multiple items embedded in several subscales. 

The measurements of math achievement may have been impacted by test anxiety 

themselves, thus revealing some of the complexities involved with studying test anxiety 

and academic performance. Additionally, the multidimensionality of math anxiety, an 

important consideration (Baloglu & Kocak, 2006) was not taken into account in 

Hembree's (1990) findings for math anxiety treatments, as part of a meta-analysis of 151 

studies, focused on reducing anxiety levels and improving academic performance. An 



average correlation of -.34 was reported for a student population, illustrating that math 

anxiety significantly affects mathematical performance and that achievement gains are 

coupled with diminished anxiety. Classroom interventions, behavioral and cognitive 

psychological treatments, and cognitive-behavioral treatments were analyzed. Classroom 

interventions (e.g., curricula modifications, instructional strategies, and specialized 

equipment) and whole class psychological treatments were not found to be associated 

with a reduction in math anxiety. Systematic desensitization, anxiety management 

training, and conditioned inhibition are behavioral treatments, which often included 

relaxation training, which was highly effective in lowering levels of math anxiety. 

Cognitive faulty belief restructuring treatments were moderately effective approaches. 

The cognitive restructuring treatment combined with desensitization or relaxation 

training was comparably as effective as desensitization alone. 

According to the Third International Mathematics and Science Study (TIMSS), 

American students' math performance start going down during middle school. One 

criticism is that mathematics curriculum has too many topics taught with not enough 

depth. In order to see changes, teachers need to learn how to connect young people's to 

the use of abstract thinking and problem solving. Math has to be more than 

computations; it has to be an arena of investigation in order for students to understand 

and like mathematics (Newby, 2004). 

In order to meet the changing demands of lesson delivery, teachers are using more 

interactive and virtual methods. According to the National Council of Teachers of 

Mathematics (NCTM), we need to we need to be aware of technology use and question 

the effects technology has in helping students to learn more mathematics and the extent to 



47 

which it is learned (Bos, 2009). When viewing educational technology applications, six 

formats are noted by Bos (1) game format, (2) informational format, (3) quiz format, (4) 

format using virtual manipulatives, (5) static calculation format and (6) interactive math 

object format that uses multiple representations. With the various deliveries for 

instruction, cognitive and mathematical cognitive abilities must be considered. 

Mathematical fidelity, according to Ziek, Heid, Blume, and Dick (2007), refers to 

mathematical accuracy and understanding of concepts. Cognitive fidelity refers to 

whether the actions performed make sense and add depth of understanding and meaning. 

Cognitive fidelity allows one to make connections by seeing developing patterns that are 

only possible through processing in the mind (Bos, 2009). The use of technology, 

according to Bos, (2009) should be considered based on students better understanding the 

material and prove to be mathematically reliable. 

Math anxiety may pose a concern for career and technical educational students 

because many students suffering from math anxiety have little confidence in their ability 

to do math, and tend to take a minimum number of required math courses; this limits 

their career choice options (Scarpello, 2007). It is also noted by Scarpello, that math 

anxiety can begin as early as grade four and increases during middle and high school 

which can be caused by past classroom experiences, parental influences, and 

remembering poor past math performance. 

In a study by Fuchs, Bahr, and Rieth (2001) assessing math performance of 

adolescents with learning disabilities and the effects of assigned versus self-selected 

goals delivered during computer -assisted math computation drill and practice sessions. 

Math computation performances were measured during a pre, mid, and post treatment. 
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Analyses of variance indicated that students who selected their goals performed better 

than pupils with assigned goals. Results suggest that students with learning disabilities in 

goal selection may increase their level of commitment to the learning task and may 

improve their level of performance. Shapka, Domene, and Keating (2006), looked at 

math being a filter in career aspirations. It was noted that math achievement shaped 

careers of students from grade nine through their post secondary schooling. 

Mathematics Related Anxiety 

Mathematics anxiety is linked with test anxiety through a common concern for 

testing situations. Unlike the test anxiety construct, math anxiety does not have a 

theoretical foundation. Math anxiety, lacking an independent theoretical base, is often 

conceptualized within the theoretical support of test anxiety (Hembree, 1990). Math 

anxiety may be viewed as a focused, subject specific form of test anxiety according to 

many researchers (e.g., Hembree, 1990; Richardson & Woolfolk, (1980); Bandalos, 

Yates, & Thorndike-Christ, 1995). Furthermore, Bandalos, Yates, and Thorndike-Christ 

(1995) described math anxiety as an amalgamation of test anxiety, poor self-confidence, a 

fear of failing, and a perceived negative attitude toward learning math. Theoretical 

models of the association between math anxiety and math performance have been 

difficult to establish. Although the theoretical foundations and causes of math anxiety are 

not firmly established, students with high levels of math anxiety are known to experience 

negative reactions to mathematical content and testing (Richardson & Woolfolk, 1980). 

A negative relationship between higher levels of anxiety and lower levels of achievement 

is apparent to many researchers (Hembree, 1990; Ma, 1999). 



Math anxiety, though lacking a single cause (Jam & Dowson, 2009), may have 

numerous significant effects including math avoidance during high school and college 

(Betz, 1978; Dew, Galassi & Galassi, 1984) which may interfere with preparation to 

compete globally given the current emphasis on mathematics (Furner & Duffy, 2002; 

Rapee, et al., 2000) in college and career preparation. Career paths are shaped by math 

curricular choices; background dispositions and the suitability of math class enrollment 

that achieved grades communicate (McFarland, 2006). Correlations between math 

anxiety and other factors (e.g., motivation and self-confidence in math) are robustly 

negative, ranging between -.47 and -.82 (Ashcroft, 2002). Highly math anxious students 

tend to shun math related high stakes testing, career paths, and professions (Scarpello, 

2007; Beilock, 2008; Ashcroft, 2002). These otherwise intelligent and capable 

individuals circumvent opportunities, which may have proved rewarding. 

Test Anxiety and Academic Achievement 

A variety of school related factors are negatively associated with anxiety 

including poor sleep (Mayers, Grabau, Campbell, & Baldwin, 2009), school 

connectiveness (Shochet, Dadds, Ham, & Montague, 2006), and school refusal 

(McShane, Walter, & Rey, 2001). Test anxiety is generally understood to be associated 

with lower academic performance (Zeidner, 1998) and diminished grade point average 

(GP A), on the basis of an extensive body of literature investigating American primary 

and secondary level students (Blanding, Takahashi, Silverstein, Newman, Gubi, & 

McCann, 2005). Meta-analyses have shown a correlation of -0.23 between test anxiety 

and academic achievement measures (e.g., Hembree, 1988; Seipp, 1991). In his meta­

analyses of students from the United States, Hembree (1988) found that test anxiety 



negatively impacted student performance at every educational level. Overall, the vast 

amount of empirical research on the test anxiety and cognitive performance shows a 

relatively modest inverse relationship between the correlates (Zeidner, 1998). Test 

anxiety theory generally views test anxiety as being an interfering agent, blocking the 

focus and retrieval of relevant information (Naveh-Benjamin, Lavi, McKeachie, & Lin 

1997; Wine, 1971). 

Hong's 1999 study tested two hypothesized test anxiety relationship models; 

perceived test difficulty, and test performance observed immediately before and after a 

final examination. Two hundred and eight undergraduate students completed modified 

versions of the Test Anxiety Inventory (TAI: Spielberger, 1980) to measure their worry 

and emotionality levels during the time of their final exam. In this structural model, 

perceptions regarding the test difficulty level had a significant effect on worry arousal 

and emotionality arousal. According to the temporal model, test difficulty was perceived 

before and after the exam with the greatest effect on test anxiety occurring during the 

exam. The perceived test difficulty level did not directly impact test performance, but the 

construct of worry, aroused by test difficulty perception, impacted exam performance. 

Hong's findings suggest students' test difficulty perceptions and the actual exam 

difficulty level both significantly related to test anxiety. High test-anxious undergraduate 

students performed worse on end of course exams than high test anxious students who 

were tested at staggered retention intervals after the course and performed as well as 

other students (Naveh-Benjamin, et al., 1997). The importance of retaining knowledge 

gained by students and the influence of individual differences was thoroughly studied. 

Two hundred and ten undergraduate students with differing levels of test anxiety were 
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evaluated at retention intervals up to seven years in this longitudinal study. Although the 

results showed that high test anxious students performed worse on course exams than 

other students but tested similarly to other students at various retention intervals. 

Seemingly, high test anxious students have the cognitive organizational structure and the 

applicability to respond to test questions in a similar fashion to other students, yet test 

anxiousness impacts their achievement level as evidenced by lower initial course exam 

scores. 

In an earlier study (1981), Naveh-Benjamin, McKeachie, Holinger, and Lin 

demonstrated the negative relationship between test anxiety with overall course grade and 

grade point average. Test anxiety was observed to be the result of worry due to poor test 

taking skills. This important study however, consisted of a small sample (n = 48) of 

college level students. This study reviewed literature relevant to the relationship between 

test anxiety and academic performance among adolescents attending an urban high 

school. For a wide-ranging review of the test anxiety literature, McDonald, 2001; 

Spielberger and Vagg, 1995; Zeidner, 1998, Zeidner and Mathews, 2005; Cizek and 

Burg, 2006, and Hembree, 1988. The literature reviews conducted by the authors 

revealed several areas that warranted a more thorough examination. These areas were the 

causal relationship between test anxiety and academic performance, ethnic minority 

youth and test anxiety similarities and differences with relation to European American 

populations, school performance factors (e.g., attendance, behavior, motivation, math-

related anxiety, and teacher characteristics), and gender similarities and differences 

regarding anxiety experiences. 
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CHAPTER III 

METHODOLOGY 

PURPOSE 

The purpose of this mixed method model research design was to study the effects 

of an expression writing intervention on anxiety, stress and mathematics anxiety using 

quantitative research. Qualitative research involved a content analysis of the 

experimental group's writing samples provided invaluable information about the 

students' cognitive processes and psychological processes by analyzing writing samples. 

The researcher investigated whether there would be an improvement in Virginia Standard 

of Learning (SOL) mathematics scores for students who are considered to be at risk 

because of previous academic achievement in mathematics at an urban high school. 

There have been several studies demonstrating the benefits of expressive health 

outcomes; however, of the studies researched, none has explored the effects of expressive 

writing with adolescents in an academic environment. The expressive writing samples 

were analyzed and the researcher conducted a qualitative analysis on the student's writing 

samples using the LIWC-2001 software to gather information about their cognitive and 

psychological processes. 

RESEARCH DESIGN 

The current study proposed mixed method experimental design. Quantitative 

research methods were used to explore the effects of the interventions, to compare 

changes in the groups pretest to posttest, and to investigate the association between 

variables. Qualitative research was explored on cognitive processes, and psychological 
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processes, analyzing writing samples, to see if changes occurred as a result of either 

emotional or neutral writing over three days. An additional issue that was explored was 

to see if there was an effect on the Virginia Standard of Learning (SOL) practice scores 

for students who are considered to be at risk because of previous academic achievement 

in mathematics at an urban high school. There have been several studies demonstrating 

the benefits of expressive writing on health outcomes; however, none were found that 

explored the effects of expressive writing with adolescents in an academic environment. 

The expressive writing samples were analyzed using the Linguistic Inquiry Word Count 

(LIWC-2001) software to gather information about their cognitive and psychological 

processes. 

Creswell (2009) notes there are more insight to be gained using both methods and 

the combination of methods provides an expanded understanding of research problems. 

In quantitative research the researcher's goal is to disprove a null hypothesis through 

manipulating and controlling variables, transforming data into numbers, analyzing results 

statistically and attempting to generalize the results to the members of the population 

being studied. This method also allows the researcher an opportunity to test objective 

theories by examining relationships among variables which can be measured by 

instruments. The researcher identified a sample population with the basic intent of 

testing the impact of a treatment or an intervention, on an outcome. 

Qualitative research involves the researcher going to the site to record or collect 

information in its natural setting using the phenomena method of data collection. The 

researcher collected data by going to the computer lab where the students attended and 

had them to participate in a writing intervention utilizing the Linguistic Inquiry and Word 
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Count (LIWC-2001) for the content analysis. Qualitative research was explored on 

cognitive and psychological processes, analyzing writing samples, to see if there is an 

improvement in Virginia Standard of Learning (SOL) scores for students who were 

considered to be at risk because of previous academic achievement in mathematics at an 

urban high school. The expressive writing samples were analyzed and the researcher 

conducted a qualitative analysis on the student's writing samples using the LIWC-2001 

software to gather information about their cognitive and psychological processes. 

In a study done by Frattaroli, Thomas, and Lyubomirsky (2009) the Effects of 

Expressive Writing on Graduate School Entrance Exam Performance was examined. The 

study sought to determine if experimental disclosure could improve exam performance 

and psychological health in students taking a graduate school entrance exam. Students 

preparing for the GRE, MCAT, LSAT, or PCAT were randomly assigned to write 

expressively about upcoming exam they were taking or to write about a neutral topic. 

Participants completed measures of depressive symptoms and test anxiety before and 

after writing, and exam scores were collected. During this study, the experimental 

disclosure group had significantly higher test scores and significantly lower pre-exam 

depressive symptoms than the neutral expressive writing group. The researchers noted 

although benefits for depressive symptoms were found in expressive writing group 

regardless of exam type, the advantage of expressive writing for test performance was 

only observed in students taking the MCAT or LSAT. Participants in this study consisted 

of one hundred four students (70% women, M=20.98 years) scheduled in the following 

tests: GRE (n=48), MCAT (n=38), LSAT (n=15), GRE-Subject (n=2) or Pharmacy 

College Admissions Test (PCAT) (n=l). 
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The expressive writing and neutral writing essays were analyzed for total number 

of words used, positive emotions words (e.g., happy, love) negative emotion words (e.g., 

sad, hate), causation words (e.g., because cause), insight words (e.g., understand, realize) 

and time-related words (e.g., hour, minute) using the Linguistic Inquiry Word Count 

(LIWC; Pennebaker, Francis, & Booth, 2001). Results were successful with expressive 

writers (who were asked to express their deepest thoughts and feelings) writing more 

positive emotion words, negative emotion words, causation words, and insight words and 

wrote significantly fewer time-related words than those who wrote on neutral topic. The 

neutral writers were asked to write about time management (all ps < .001). However, no 

significant group differences emerged in total word usage (p=.606). 

In a study done by Epstein, Sloan, and Marx, (2006) content analysis of a written 

disclosure using 94 college students with a mean age of 20.9 years (SD=4.8) was 

reviewed. Participants were randomly selected (within gender) to either the written 

disclosure condition (n=51) or the control writing condition (n=43). The participants 

assigned to the written disclosure group wrote about highly personal and upsetting 

experiences. The written essays for each session were converted to a computer text file, 

and the linguistic analysis of these text passages was conducted using the LIWC 2001. 

The linguistic indices examined in this study were negative emotion (e.g., sad, afraid, 

hate, worthless), positive emotion (e.g., happy love, pride), and insight/causality (e.g., 

think, know, because). These categories were selected based on anticipated gender 

differences in word use. 

Pennebaker, et al. (1990), utilized content analysis to identify the characteristics 

of the essays of one hundred thirty students recruited from two large introductory 
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psychology courses. They wrote about coming to college or superficial topics. Three 

independent judges checked whether each essay dealt with each of the 30 different 

categories. All essays were coded for raw number of words and percentage of total 

words that were personal self-references, negations such as not and no, positive emotion 

words, negative emotions words, and mark-outs. The means of the various word 

categories were subjected to 2(condition) x 4 (wave) between -subject analysis of 

variance (ANOVAS). There were no differences in raw number of words or number of 

mark-outs, subjects in the experimental condition used more personal self-references 

(11.8% vs. 8.5%), F (1,119) =41.6, p<.01 negations (2.2% vs. 0.4%, F (1,119) 

=196.8,p<.01;positive emotion words (0.30% vs. 0.04%), F (1,119) =62.5,p<.01; and 

negative emotion words (1.0% vs. 0.2%), F (1,119) =64.9, p<.01, than subjects in the 

control condition. 

RESEARCH QUESTIONS, HYPOTHESES AND DESCRIPTION OF ANALYSES 

What is the impact of a short term expressive writing intervention on the Standard 

of Learning practice mathematics test, on general anxiety, mathematics anxiety, and 

stress related to physical symptoms for performance on the SOL mathematics practice 

test for a sample of high school students at one urban high school. 

Research Question 1 

What is the effect of expressive writing on stress in a sample of urban high school 

students? 
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Hypotheses 

HI: There will not be a significant difference between the pretest and posttest results for 

the experimental group on stress as assessed by the Pennebaker Inventory of Limbic 

Languidness (PILL). 

Analysis: Paired Samples t-test 

H2: There will not be a significant difference between the pretest and posttest results for 

the control group on stress as assessed by the Pennebaker Inventory of Limbic 

Languidness (PILL). 

Analysis: Paired Samples t-test 

H3: There will not be a significant difference between group comparisons on pretest 

scores of stress as assessed by the Pennebaker Inventory of Limbic Languidness (PILL). 

Analysis: One-Way Analysis of Variance (ANOVA) 

H4: There will not be a significant difference between group comparison posttest scores 

on stress as assessed by the Pennebaker Inventory of Limbic Languidness (PILL). 

Analysis: One-Way Analysis of Covariance (ANCOVA) 

Research Question 2 

What is the effect of expressive writing on general anxiety in a sample of urban high 

school students? 

Hypotheses 

HI: There will not be a significant difference between the pretest and posttest results for 

the experimental group on general anxiety as assessed by the Multiple Affect Adjective 

Check List (MAACL-R) sub-scales Depression, Anxiety, Hostility, Positive Affect, 

Sensation Seeking, Dysphoria, and PASS. 
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Analysis: Paired Samples t-test 

H2: There will not be a significant difference between the pretest and posttest results for 

the control group on general anxiety as assessed by the Multiple Affect Adjective Check 

List (MAACL-R) sub-scales on Depression, Anxiety, Hostility, Positive Affect, 

Sensation Seeking, Dysphoria, and PASS. 

Analysis: Paired Samples t-test 

H3: There will not be a significant difference between group comparison on pretest 

scores of general anxiety as assessed by the Multiple Affect Adjective Check List 

(MAACL-R) sub-scales Depression, Anxiety, Hostility, Positive Affect, Sensation 

Seeking, Dysphoria, and PASS. 

Analysis: One-Way Analysis of Variance (ANOVA) 

H4: There will not be a significant difference between group comparison on the posttest 

scores of general anxiety as assessed by the Multiple Affect Adjective Check List 

(MAACL-R) sub-scales Depression, Anxiety, Hostility, Positive Affect, Sensation 

Seeking, Dysphoria, and PASS. 

Analysis: One-Way Analysis of Covariance (ANCOVA) 

Research Question 3 

What is the effect of expressive writing on mathematics anxiety in a sample of urban high 

school students? 

Hypotheses 

HI: There will not be a significant difference between the pretest and posttest results for 

the experimental group on math anxiety as assessed by the Math Anxiety Rating Scale-

Adolescents (MARS-A). 
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Analysis: Paired Samples t-test 

H2: There will not be a significant difference between the pretest and posttest results for 

the control group on math anxiety as assessed by the Math Anxiety Rating Scale-

Adolescents (MARS-A). 

Analysis: Paired Samples t-test 

H3: There will not be a significant difference between group comparison on pretest 

scores of math anxiety as assessed by the Math Anxiety Rating Scale-Adolescents 

(MARS-A). 

Analysis: One-Way Analysis of Variance (ANOVA) 

H4: There will not be a significant difference between group comparison on the posttest 

scores of math anxiety as assessed by the Math Anxiety Rating Scale-Adolescents 

(MARS-A). 

Analysis: One-Way Analysis of Covariance (ANCOVA) 

Research Question 4 

What is the effect of expressive writing on SOL practice mathematics test scores in a 

sample of urban high school students? 

Hypotheses 

HI: There will not be a significant difference between the pretest and posttest results for 

the experimental group on the math test scores as assessed by the practice Standard of 

Learning (SOL) Test. 

Analysis: Paired Samples t-test 
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H2: There will not be a significant difference between the pretest and posttest results for 

the control group on math test scores as assessed by the practice mathematics Standard of 

Learning (SOL) Test. 

Analysis: Paired Samples t-test 

H3: There will not be a significant difference between group comparisons on pretest 

math scores as assessed by the practice mathematics Standard of Learning (SOL) Test. 

Analysis: One-Way Analysis of Variance (ANOVA) 

H4: There will not be a significant difference between group comparisons on posttest of 

math scores as assessed by the practice mathematics Standard of Learning (SOL) Test. 

Analysis: One-Way Analysis of Covariance (ANCOVA) 

Research Question 5 

What is the relationship between the predictor variables, group membership 

(experimental and control), stress general anxiety, math anxiety, and previous 

mathematics performance on the outcome variable, mathematics test scores, in a sample 

of urban high school students? 

Hypotheses 

HI: There will not be a significant relationship between the predictor variables, group 

membership (experimental and control) on stress, general anxiety, math anxiety, and 

previous mathematics performance on the outcome variable, mathematics test scores, in a 

sample of urban high school students. 

Analysis: Standard Multiple Regression 
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Research Question 6 

Is there a significant difference within group comparison for the experimental group in 

the cognitive processes category in a sample of urban high school students' expressive 

writing samples? 

Hypotheses 

HI: There will not be a significant difference in the cognitive processes category of 

expressive writing samples from Day 1 to Day 3 for the experimental group. 

Analysis: Paired Samples t-test 

H2: There will not be a significant difference in the cognitive processes category of 

expressive writing samples from Day 1 to Day 3 for the control group. 

Analysis: Paired Samples t-test 

H3: There will not be a significant difference in cognitive processes category in 

expressive writing samples between the experimental and control groups. 

Analysis: Independent-Samples t-test 

Research Question 7 

Is there a significant difference within group comparison for the experimental group in 

the psychological processes category in a sample of urban high school students' 

expressive writing samples? 

Hypotheses 

HI: There will not be a significant difference in the psychological processes category of 

expressive writing samples from Day 1 to Day 3 for the experimental group? 

Analysis: Paired Samples t-test 
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H2: There will not be a significant difference in the psychological processes category of 

expressive writing samples from Day 1 to Day 3 for the control group. 

Analysis: Paired Samples t-test 

H3: There will not be a significant difference in psychological processes category in 

expressive writing samples between the experimental and control groups. 

Analysis: Independent-Samples t-test 

Analysis of Covariance 

The ANCOVA allowed the researcher to explore differences between groups 

while statistically controlling for covariate, in this study the pretest. ANCOVA using the 

covariate to control for pre-existing differences between the groups. Studies that have 

small sample sizes, or small or medium effect sizes benefit from this type of analyses. It 

is also effective when examining differences between intact groups. The assumptions of 

the ANCOVA include measurement of the covariate prior to intervention, reliability of 

the covariate, normality, homogeneity of variance, linearity, homogeneity of regression, 

and reliability of covariate. 

Multiple Regression 

A multiple regression analyses can be used in several ways: to determine how 

well a set of variables is able to predict a particular outcome; to determine which variable 

in a set of variables is the best predictor of an outcome; and to determine whether a 

predicator variable is still able to predict an outcome when the effects of another variable 

are controlled for. In this research, standard multiple regression was used to determine 

how much each predicted variable contributed to the variance of the outcome variable. 



63 

Assumptions of the multiple regression included normality, linearity, multi collinearity, 

homoscedasticity, and independence of residuals. 

Independent Samples t-Test 

An independent sample t-test was used to compare mean scores of two different 

groups or conditions. Statistically it tests the probability that the two sets of scores came 

from the same population. The assumption of the t-test included independent of 

observations, normality and homogeneity of variance. 

DATA ANALYSES 

Data was analyzed using descriptive statistics. Quantitative research methods 

were used to explore the effects of the interventions, to compare changes in the groups 

pretest to posttest, and to investigate the association between variables. Qualitative 

Analysis included content analysis of writing samples obtained from the experimental 

and control groups. The essays were analyzed using the Linguistic Inquiry Word Count 

(LIWC 2001. Demographic information regarding student's gender, ethnicity, grade 

level and age was obtained from the division's student data base. Practice mathematics 

Virginia Standard of Learning Scores was acquired through the geometry teacher's class 

reports. 

To examine question one a paired samples t-test was conducted to determine if 

there was a significant difference between the pretest and posttest scores on stress, as 

assessed by the PILL, for the experimental group and for the control group. A one-way 

analysis of variance (ANOVA) was conducted to determine if there was a significant 

difference between the experimental group and the control group on pretest scores of 

stress, as measured by the PILL. A one-way analysis of covariance (ANCOVA) was 
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conducted to compare the effect of expressive writing on stress, as assessed by the PILL, 

between the experimental group and the control group, on the posttest, using the pretest 

PILL scores as a covariate. 

To examine question two a series of paired samples t tests were conducted to 

determine if there were differences between the pre test and post test scores on the 

Depression, Anxiety, Hostility, Positive Affect, Sensation Seeking, Dysphoria, and PASS 

subscales and composite scores of the MAACL-R, for the experimental group and for the 

control group. A series of one-way analysis of variances (ANOVAs) were conducted to 

determine if there was a significant difference between the experimental group and the 

control group on pretest scores of general anxiety, as measured by the MAACL-R 

subscales (Depression, Anxiety, and Hostility) and composite scores (Positive Affect, 

Sensation Seeking, Dysphoria, and PASS). A series of analysis of covariances 

(ANCOVAs) were conducted to determine the difference between the experimental and 

control groups post test scores on the Depression, Anxiety, Hostility, Positive Affect, 

Sensation Seeking, Dysphoria, and PASS subscales and composite scores of the 

MAACL-R, using their respective pre test scores as covariates. 

To examine question three a paired samples t-test was conducted to determine if 

there was a significant difference between the pretest and posttest scores on anxiety, as 

assessed by the MARS, for the experimental group and for the control group. A one-way 

analysis of variance (ANOVA) was conducted to determine if there was a significant 

difference between the experimental group and the control group on pretest scores of 

anxiety, as measured by the MARS. A one-way analysis of covariance (ANCOVA) was 

conducted to compare the effect of expressive writing on anxiety, as assessed by the 
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MARS, between the experimental group and the control group, on the posttest, using the 

pretest MARS scores as a covariate. 

To examine question four a paired samples t-test was conducted to determine if 

there was a significant difference between the pre test and posttest scores on the 

Mathematics' Practice Standard of Learning Test for the experimental group and for the 

control group. A one-way analysis of variance (ANOVA) was conducted to determine if 

there was a significant difference between the experimental group and the control group 

on mathematics test scores, as measured by the Mathematics' Practice Standard of 

Learning Test. A one-way analysis of covariance (ANCOVA) was conducted to compare 

the effect of expressive writing on mathematics scores, as assessed by the Mathematics' 

Practice Standard of Learning Test, between the experimental group and the control 

group, on the posttest, using the pretest Mathematics' Practice Standard of Learning Test 

scores as a covariate. 

To examine question five standard multiple regression was used to assess the 

contribution of the predictor variables (e.g., group membership, posttest scores on the 

PILL, MAACL-R, and the MARS-A, and the pre-test scores of the VA Math Practice 

SOL) on the outcome variable, the posttest scores on the VA Math Practice SOL. 

An additional analysis, a one-way between groups MANCOVA, was conducted to 

investigate the differences between the experimental and control groups on the posttest 

scores for the VA Math Practice SOL, PILL, MARS-A, and the MAACL-R. Preliminary 

assumptions' testing was performed to check for normality, linearity, outliers, 

homogeneity of variance, and multicollinearity; no serious violations were noted. 



To examine question six a series of paired samples t tests were conducted to 

determine if there were significant differences between the experimental group's essay 

samples Day 1 to Day 3 cognitive processes scores, as assessed by the subcategories, 

Cognitive Processes, Insight, Causation, Discrepancy, Tentative, Certainty, Inhibition, 

Inclusive and Exclusive. A series of paired samples t tests were conducted to determine 

if there were significant differences between the control group's essay samples Day 1 to 

Day 3 cognitive processes scores, as assessed by the subcategories, Cognitive Processes, 

Insight, Causation, Discrepancy, Tentative, Certainty, Inhibition, Inclusive and 

Exclusive. A series of independent samples t tests were conducted to determine if there 

were significant differences between the experimental and control group essay samples 

on Day 1 and Day 3 cognitive processes scores, as assessed by the subcategories, 

Cognitive Processes, Insight, Causation, Discrepancy, Tentative, Certainty, Inhibition, 

Inclusive and Exclusive. 

To examine question seven a series of paired samples t tests were conducted to 

determine if there were significant differences between the experimental group's essay 

samples Day 1 to Day 3 psychological processes, as assessed by the subcategories, Social 

Processes, Family, Friends, Humans, Affective Processes, Positive emotion, Negative 

emotion, Anxiety, Anger, and Sadness. A series of paired samples t tests were conducted 

to determine if there were significant differences between the control group's essay 

samples Day 1 to Day 3 psychological processes, as assessed by the subcategories, Social 

Processes, Family, Friends, Humans, Affective Processes, Positive emotion, Negative 

emotion, Anxiety, Anger, and Sadness. A series of independent samples t tests were 

conducted to determine if there were significant differences between the experimental 
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and control group essay samples on Day 1 and Day 3 psychological processes, as 

assessed by the subcategories, Social Processes, Family, Friends, Humans, Affective 

Processes, Positive emotion, Negative emotion, Anxiety, Anger, and Sadness. 

Participants 

The final sample consisted of ninety-three participants, fifty-one females and 

forty-two males. Participants ranged in age from 14 to 19 (M=16.56, SD = 1.03). Only 

one participant was classified as a ninth grader, while grade levels 10, 11, and 12 had 

better representation in the study, 20 (21.3%), 46 (48.9%), and 27 (28.7%) participants, 

respectively. The participants' grade point average ranged from 1.11 (D) to 2.93 (B-) 

(M= 1.92, SD = .41). Reported ethnicities were as follows: 71 (75.5%) were African-

American/Non-Hispanic, 17 (18.1%o) were Caucasian/Non-Hispanic, 3 (3.2%) were 

Hispanic, 1 ( 1.1%) were Asian, 2 (2.1%) were Multiracial. 

The participants in this study did not receive the .50 geometry credit. Each course 

has a value of .50 and in order to meet math requirements, students must receive 1.0 for 

each math course, which is taken over two semesters. If students are successful in 

completing the course the second time around, they may take the second part of the 

course during summer school to receive the additional .50 credit, or during the following 

academic school year. The research allowed them to take the second part of the course to 

complete the full semester requirement. 

The Virginia Mathematics SOL test is required for graduation and serves as one 

of the verified credits needed when reviewing academic and SOL requirements. To 

receive a Standard Diploma, students will have to earn one standard unit of credit in 

math. In order to receive the Advanced Studies Diploma, students will have to earn two 
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standard units of credit in math. Participants in this geometry class have passed the first 

semester successfully and need to pass the second semester portion of the class along 

with the standard of learning test to meet diploma requirements. This strategy was put in 

place by this urban high school to support those students who did not take the second 

semester course of geometry during summer school. This strategy eliminated students 

from having to sit out a semester of math until it is offered during the second semester, 

the following year. 

Protection of Anonymity 

Data and confidential records were stored in a secured area in a locked file 

cabinet. Writing samples and instrument answers were not shared with participant's 

teacher. During pretest and posttest, information was gathered based on a coding system. 

The writing intervention was coded with numbers that did not identify students. 

INSTRUMENTS 

The Pennebaker Inventory of Limbic Languidness (PILL; Pennebaker, 1980) 

measured the frequency general physical symptoms and sensations associated with 

stress. For the purpose of this study the PILL was modified and scores achieved with the 

modified PILL are not comparable with the norm sample. The original PILL instrument 

is a 54 item instrument with a five point scale designed to evaluate the frequency of 

general physical symptoms. One of the major advantages of The PILL is that it allows 

the researcher to see which specific symptoms are commonly experienced by the 

participants. The PILL can be used in ways other than assessing one's general proclivity 

for reporting physical symptoms. The PILL was modified, for this research, using 

Pennebaker's Symptom/Emotion Checklist: A State Measure to select symptoms which 
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were common to both the checklist and the inventory and related to an adolescent 

population. The modified symptom inventory consisted of 20 items. High scores reflect 

the higher amounts of physical symptoms associated with stress and anxiety. The range 

for the PILL was 0-20. The modified PILL listed twenty symptom types where 

participants marked the following categories: Have never or almost never experienced, 

every week or so, and more than once a week. Some examples of symptoms included: 

increased heart rate, faster breathing, dryness in mouth, and upset stomach. If the 

participants indicated every week or so or more than once a week, the researcher gave 

them a score of one. If the participants indicated never or almost never experienced the 

researcher gave them a score of zero. This was the alternative scoring approach noted in 

the PILL manual. The original scoring approach which involved summing the items 

using a scale correlates .96 with the alternative scoring approach used in this study. The 

internal consistency of the PILL is high. When scored using the alternative method the 

Cronbach alpha is .88 as compared to the original score method which is .91. The test re-

test reliability of the alternative scoring method and the original scoring method over a 

two month period (for 177 subjects) was .79 and .83 respectively. 

The Math Anxiety Rating Scale (MARS), a 98-item inventory developed for 

secondary school students and adults, was developed by Suinn to provide a 

unidimensional measure of anxiety related to the number operations and other 

mathematical concepts (Suinn, Edie, Nicoletti, & Spinelli, 1972). Some examples of 

situational items on the MARS were: adding up 976 + 777 on paper, counting a pile of 

change, studying for a math test, and doing a word problem in algebra. Participants 

indicate the degree of anxiety produced in response to situational items by indicating 
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"not at all", "a little", "a fair amount", "much", or "very much" each category 

separated in columns. The researcher, followed the scoring guidelines outlined in the 

manual, and assigned values of one point to "not at all" , two points to " a little'", three 

points to "a fair amount", four points to " much ", and five points to "very much". The 

researcher counted the number of checks in each column and multiplied each total by the 

corresponding value for that column. This procedure was repeated for each page of the 

survey. The researcher added the score from each page to produce the total score for the 

individual survey. The possible minimum score if a participant indicated "not at all" on 

each item would be 98 and the possible maximum score if a participant indicated "very 

much" on each item would be 490. Thus the range for the MARS is 98-490 . Overall, 

high scores reflect high anxiety associated with mathematics. The MARS is highly 

reliable, having a reliability coefficient of .90. It also has high internal consistency, 

having a coefficient alpha of .96. Normative information for secondary high schools was 

obtained with 197.6 being the mean MARS-A score (Suinn & Edwards, 1982). 

Practice Standard of Learning Mathematics' Test was a released sample set of 

Standards of Learning (SOL) administered to Virginia public school students during the 

previous spring test administration and released by the Virginia Department of Education. 

The released tests are not inclusive of all SOL tests administered during the previous 

year; however, the tests are representative of the content and skills assessed. 

The Multiple Affect Adjective Checklist-Revised (MAACL-R), developed by 

Lubin and Zuckerman (1999) measures affective states and traits. The checklist is a form 

with 132 adjectives to measure Anxiety, Depression, Hostility, Positive Affect and 

Attention Seeking, which are subscales of the MAACL-R. The scale has a Dysphoria 
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composite score obtained by adding the raw scores of the Anxiety, Depression, and 

Hostility sub scales. The MAACL-R scale has a Positive Affect and Sensation Seeking 

(PASS) composite score obtained by adding the raw scores of the Positive Affect and 

Sensation Seeking subscales. The checklist may be used to quantify the subject's mood 

with respect to depression and anxiety. Designed for use with college students as a 

measure of test anxiety, the instrument has also been used with high school populations. 

The directions noted, " On the back of the sheet you will find words which describe 

different times of mood and feeling. Blacken in the circle beside the word which 

describes how you feel right now, today. Some of the words may sound alike, but we 

want you to check all the words that describe your feelings. Work rapidly. " Some 

examples of the adjectives included: active, afraid, fearful, merry, shy, powerful and 

wild. Raw scores for each subscale and each composite score were converted into t-

scores, using the corresponding table in the Appendix of the MAACL-R manual. 

Qualitative Analysis included content analysis of writing samples obtained from 

the experimental and control groups. The essays were analyzed using the Linguistic 

Inquiry Word Count (LIWC-2001). The LIWC-2001 Program has two central features 

which is the processing component and the dictionaries. The processing feature is the 

program itself, which opens a series of text files - which can be essays, poems, blogs, and 

novels. The program then goes through each file word by word. Each word in a given 

text file is compared with the dictionary file. 
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PROCEDURE 

The researcher received approval from the Old Dominion University's Human 

Subjects Institutional Review Board, the Urban School Division, the school principal and 

teacher(s) of the course. Written informed consents were requested and obtained from 

parents and guardians of students under the age of consent. A letter outlining the purpose 

and goals of the study and the right to refuse participation in the study without 

consequences was mailed to each parent's or guardian's home address. The parental 

informed consent letter included the study title, identity of the researchers, introduction of 

the study, identified possible risks as well as potential benefits, and an explanation of the 

confidentiality measures. Written consent was obtained from students over the age of 

consent prior to participation and assent was obtained from students whose parents or 

guardians gave consent to participate. The study was described to the participants in the 

classroom setting. The researcher explained the steps to be taken to maintain 

confidentiality, reaffirming that the parents, guardians, teacher(s) and administrators 

would not have access to the writing samples or individual assessments. Participants 

were also reminded of the option of not participating without grade penalty. To alleviate 

potential concerns that the interventions might detract from the teacher's implementation 

of the mathematics curriculum, a meeting with the mathematics teachers was held to 

provide information about the proposed study. The study was supervised by Dr. Nina 

Brown and Dr. Steve Myran, faculty members at Old Dominion University. 

The PILL, MAACL-R, and MARS-A were administered in the classrooms of the 

intact class groups followed by a writing sample for the experimental group and control 

group. The researcher and one administrator administered the instruments to the 
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participants before the short term expressive writing intervention was administered. 

These measures served as a baseline measure of current anxiety, stress and mathematics 

anxiety. The Practice SOL Math Test was given to both groups prior to the pretest 

assessment and again a week later after the expressive writing intervention. Absent 

students did not have an opportunity to re-test in accordance to the teacher's guidelines. 

The following was read to each class regarding each instrument. 

Good Morning/Afternoon 

Thankyoufor returning your permission forms and today I will administer three 

instruments. All data is confidential and codes are used in place of your names. Please 

work independently and do not linger on responses. Your first instinct will be fine. This 

is not a test. The first instrument is the PILL. Your instruments are numbered and I 

should receive a copy back from all participants. 

I. The PILL — Common symptoms which most people have experienced them at one time 

or another are listed. We are currently interested in finding out how common each 

symptom is among high school students. If these symptoms occur at anytime, please 

respond next to the number corresponding to the symptoms by darkening the circle which 

indicates how frequently you experience that symptom. 

II. MAACL -R: Multiple Affect Adjective Check List-Revised - Responses should be 

based on how you feel today. You would not shade every category, only what applies to 

you right now. 

III. MARS - Math Anxiety Rating Scale — This instrument rates your anxiety level as it 

applies to math. For each item, please check in the circle under the column that 

describes how much you would be made anxious by it. Work quickly, but be sure to think 



about each item. Keep in mind that your responses are based on mathematics and not 

any other courses. 

Please feel free ask questions if you are uncertain about any of the information I am 

going over with you. Thank you in advance for agreeing to participate in this research. 

Written Expression Intervention 

Research has shown the way that individuals talk and write provide windows into 

their emotional and cognitive worlds. Studies done by Gottschalk, Glaser, 1969, 

Rosenberg, Tucker, 1978, and Stiles, 1992 suggest that people's physical and mental 

health can be predicted by the words they use. A large number of studies have found that 

having individuals write or talk about deeply emotional experiences is associated with 

improvements in mental and physical health (e.g., Pennebaker, 1997, Smyth, 1997). 

Text analyzed in these studies indicated that those individuals who benefit the 

most from writing tend to use relatively high rates of positive emotion words, a moderate 

number of negative emotion words and most importantly an increase number of cognitive 

or thinking words from the first to the last days of writing (e.g. Pennebaker, Francis, 

1996, Pennebaker, Mayne, Francis, 1997). The Linguistic Inquiry and Word Count 

(LIWC-2001) was used for the content analysis of these writing tasks. LIWC analysis has 

demonstrated good internal consistency across different writing samples and topics and 

external validity is demonstrated by high correlations between independent judges' 

ratings of written text and the LIWC-2001 output. People's word usage patterns measured 

by LIWC-2001 satisfy the basic psychometric requirements of stability over time and 

consistency across context (Balke, Wilhelm, Johnson, Boskovic et.al. 2006). 
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The written expression intervention was explained to the experimental and control 

group. The researcher and technology personnel secured a computer lab to use over a 

period of three days. Instructions were read and placed in a file saved to the computer 

noting to participants that spelling, sentence structure, and grammar were not important 

for the sample. All responses were saved on a thumb drive by the researcher. Students 

were given a sheet, with information read by the researcher, regarding the question for 

the day and were asked to write for 15 minutes over a period of three days about three 

topics. 

Writing Prompts for Experimental Group: 

The experimental groups of students were given the following directions: 

Day 1: Good Morning/Good Afternoon. Today you will participate in a writing 

intervention over a period of three days. You will be asked to type about one topic today. 

The writing exercise will take 15 minutes and you will be asked to stop at the end of the 

15 minutes. All of your writing will be completely confidential, and I will save your work 

on my thumb drive at the completion of your writing exercise. Please do not worry about 

spelling, grammar, or sentence structure. I would like you to discuss how you feel about 

mathematics. Please do not save the information to the computer. Are there any 

questions before you start? 

Day 2: Good Morning/Afternoon. We will continue day two of your writing 

intervention. You will be asked to type about one topic today. The writing exercise will 

take 15 minutes and you will be asked to stop at the end of the 15 minutes. All of your 

writing will be completely confidential, and I will save your work on my thumb drive at 

the completion of your writing exercise. Please do not worry about spelling, grammar, 
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or sentence structure. You may continue your thoughts from the topic from yesterday on 

"How you feel about mathematics ", or you can write about the topic for today which is-

How do you feel about SOL Testing? Please do not save the information to the computer. 

Are there any questions before you start? 

Day 3: Good Morning/Afternoon. We will continue day three, your final writing 

intervention. You will be asked to type about one topic today. The writing exercise will 

take 15 minutes, and you will be asked to stop at the end of the 15 minutes. All of your 

writing will be completely confidential, and I will save your work on my thumb drive at 

the completion of your writing exercise. Please do not worry about spelling, grammar, 

or sentence structure. You may write about your topic from yesterday regarding how you 

feel about SOL Testing? or you can write about the new topic for today, which is -How 

do you feel about school? Please do not save the information to the computer. Are there 

any questions before you start? 

Writing Prompts for Control Group: 

The control groups of students were given the following directions: 

Day 1: Good Morning/Good Afternoon. Today you will participate in a writing 

intervention over a period of three days. You will be asked to type about one topic today. 

The writing exercise will take 15 minutes and you will be asked to stop at the end of the 

15 minutes. All of your writing will be completely confidential, and I will save your work 

on my thumb drive at the completion of your writing exercise. Please do not worry about 

spelling, grammar, or sentence structure. I would like you to write about your plans after 

high school. Please do not save the information to the computer. Are there any 

questions before you start? 
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Day 2: Good Morning/Afternoon. We will continue day two of your writing intervention. 

You will be asked to type about one topic today. The writing exercise will take 15 

minutes and you will be asked to stop at the end of the 15 minutes. All of your writing will 

be completely confidential, and I will save your work on my thumb drive at the 

completion of your writing exercise. Please do not worry about spelling, grammar, or 

sentence structure. You may continue your thoughts from the topic from yesterday on 

"your plans after graduation ", or you can write about the topic for today, which is-

Qualities of a good teacher. Please do not save the information to the computer. Are 

there any questions before you start? 

Day 3: Good Morning/Afternoon. We will continue day three, your final writing 

intervention. You will be asked to type about one topic today. The writing exercise will 

take 15 minutes, and you will be asked to stop at the end of the 15 minutes. All of your 

writing will be completely confidential, and I will save your work on my thumb drive at 

the completion of your writing exercise. Please do not worry about spelling, grammar, 

or sentence structure. You may write about your topic from yesterday regarding qualities 

of a good teacher, or you can write about the new topic for today, which is -Your favorite 

time of the year? Please do not save the information to the computer. Are there any 

questions before you start? 

Data Collection Schedule 

After all research review bodies approved the proposed study, the following procedure 

was implemented. 
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1. The researcher spoke with teachers and followed up with the school principal about 

the research. Letters were mailed to parents and guardians regarding the research along 

with consent and permission forms. 

2. Researcher spoke with the classes about the purpose of the study after gaining 

permission from teacher(s) and principal. The researcher collected forms from teachers 

and one parent called for additional information regarding the research. Additional time 

was needed to collect permission forms and researcher followed up with telephone calls 

to parents and re-issued consent forms to be signed by parents or guardians. 

3. The practice SOL mathematics test was administered by the teachers. 

4. Pretest assessments (The PILL, MARS, MACCL-R) was given and collected from 

both experimental and control groups. 

5. A week later, writing intervention was administered to the experimental and control 

group over a period of three days for fifteen minutes each day. 

6. One week after the writing intervention, a post -SOL Practice Mathematics test was 

given to both experimental and control groups. 

7. Post -test assessments (The PILL, MARS, MACCL-R) will be given and collected 

from both groups. 

8. The experimental and control group writing samples were analyzed using the 

Linguistic Inquiry Word Count (LIWC 2001). A coded student number was used to 

identify students. Data and confidential records were stored in a secured area in a locked 

file cabinet. Writing samples and instrument answers were not shared with participant's 

teacher. During pretest and posttest, information was gathered based on a coding system. 

The writing intervention was coded with numbers that did not identify to students. 



9. Pizza social was held for all participants and teachers during three lunch periods. 

10. After analyzing the data the researcher followed up with the study participants, 

parents/guardians and accountability office with the division to share the results of the 

assessments. 

Sample Size. Power, and Significance 

To detect a medium difference at power .80 between two groups for, ANCOVA, 

ANOVA, t -Tests, and MANOVA, Cohen suggests a N of 64; for a large difference at 

the same power level, a N of 26 is suggested. To detect a medium difference at power 

.80 for a multiple regression, 84 and 91 participants are suggested for four and five 

independent variables, respectively. 



80 

Group Comparisons 

Experimental Group 

Within Group Comparisons 

Pre-test Practice SOL Post-test Practice SOL 

Pretest MARS-A Posttest MARS-A 

Pretest MAACL-R Posttest MAACL-R 

Control Group 

Pretest PILL 

Pretest Practice SOL 

Pretest MARS-A 

Pretest MAACL-R 

Posttest PILL 

Posttest Practice SOL 

Posttest MARS-A 

Posttest MAACL-R 

Pretest PILL Posttest PILL 

Post-test Practice SOL 

Post-test MARS-A 

Posttest MAACL-R 

Post-test PILL 

Post-Practice SOL Test 

Between Group Comparisons 

Expressive Writing Group Control & Experiment Group 

Expressive Writing Group Control & Experiment Group 

Expressive Writing Group Control & Experiment Group 

Expressive Writing Group Control & Experiment Group 

Expressive Writing Group Control & Experiment Group 
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CHAPTER IV 

RESULTS 

Chapter one of this study introduced background studies, introduction of key 

constructs and concepts, importance of the study, purpose of the study, research 

questions, assumptions of the study and definition of terms. Chapter two provided 

review and an introduction of the literature, for expressive writing and anxiety, stress, 

mathematics anxiety, cognitive processes, and psychological processes. Chapter three 

discussed the methodology of this study, introduction to the chapter, research questions 

and hypotheses, participants, instrumentation, methods, and plan for analyzing the data. 

Chapter IV presents the results from this study. 

The results are presented in seven sections. The purpose of this study was to 

examine the effects of expressive writing on anxiety, stress, mathematics anxiety, 

cognitive processes, and psychological processes on the Virginia Standards of Learning 

(SOL) on a Sample of Urban High School Students Failing Mathematics. A description 

of the procedures used to gather data are described and results presented for 

demographics, pretest and posttest analyses and results and outcomes of additional 

analyses. 

The purpose of this mixed method model research design was to see if there is an 

effect on anxiety, stress, mathematics anxiety, and cognitive and psychological processes 

using a short term intervention. Quantitative research methods were used to explore the 

effects of the interventions, to compare changes in the groups pretest to posttest, and to 

investigate the association between variables. Qualitative research was explored on 

cognitive processes, and psychological processes, analyzing writing samples, to see if 
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changes occurred as a result of either emotional or neutral writing over three days. An 

additional issue that was explored was to see if there was an effect on the Virginia 

Standard of Learning (SOL) practice scores for students who are considered to be at risk 

because of previous academic achievement in mathematics at an urban high school. 

There have been several studies demonstrating the benefits of expressive writing on 

health outcomes; however, none were found that explored the effects of expressive 

writing with adolescents in an academic environment. The expressive writing samples 

were analyzed using the Linguistic Inquiry Word Count (LIWC-2001) software to gather 

information about their cognitive and psychological processes. 

Research Questions 

1. What is the effect of expressive writing on stress in a sample of urban high 

school students? 

2. What is the effect of expressive writing on general anxiety in a sample of urban 

high school students? 

3. What is the effect of expressive writing on mathematics anxiety in a sample of 

urban high school students? 

4. What is the effect of expressive writing on mathematics test scores in a sample of 

urban high school students? 

5. What is the relationship between the predictor variables, group membership 

(experimental and control), stress general anxiety, math anxiety, and previous 

mathematics performance on the outcome variable, mathematics test scores, in a 

sample of urban high school students? 
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6. Is there a significant difference between the experimental group and the control 

group on the cognitive processes category in a sample of urban high school 

students' expressive writing samples? 

7. Is there a significant difference between the experimental group and the control 

group on the psychological processes category in a sample of urban high school 

students' expressive writing samples? 

Procedure 

The researcher received approval from the Old Dominion University's Human 

Subjects Institutional Review Board, the Newport News Public School System, the 

school principal and teacher(s) of the course. Written informed consent was requested 

and obtained from parents and guardians. A description of the study, anticipated risks 

and benefits, procedures to maintain confidentiality, withdrawal privileges, and a 

permission form were directly to parents and guardians through the mail. The purpose of 

the study and its relevance to students was explained. The cooperation and participation 

of school administrative officials and mathematics teachers was granted. To alleviate 

potential concerns that the interventions might detract from the teacher's implementation 

of the mathematics curriculum a meeting with the mathematics teachers was held to 

provide information about the proposed study. 

The researcher, an Old Dominion University doctoral student, collected the data, 

formulated a research design and conducted the research with the assistance of the 

mathematics teachers, school counselors, one administrator, and one technical support 

person. The teachers of the course administered and scored the Practice SOL Test during 

the pretest and posttest. The school counselors checked to make sure all students who 
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qualified to take the mathematics' course was enrolled in the class. The classroom 

teachers were present while the researcher conducted the study. One administrator and 

one technical support person was trained, by the researcher, to assist in administering the 

three instruments. The technical support person assisted in setting up a system which 

allowed all writing samples to be saved on one coded file. The study was supervised by 

Dr. Nina Brown and Dr. Steve Myran, faculty members at Old Dominion University. 

The students were informed that their responses to measures and writings would 

not be accessible to their classmates, parents, guardians, or teachers. The PILL, 

MAACL-R, and MARS-A were administered in the classrooms of the intact class groups 

followed by a writing sample for the experimental group and control group. The 

researcher and one administrator administered the instruments to the participants before 

the value-laden and neutral topic to control group short term expressive writing 

intervention was given. These measures served as a baseline measure of current anxiety, 

stress and mathematics anxiety. 

Participants 

Intact classes were chosen because it is less disruptive to the learning process. The 

classes were selected based on previous academic performance in mathematics. Students 

in this research failed the first semester of geometry and repeated the course during the 

second semester. The research allowed them to take the second part of the course to 

complete the full semester requirement. The participants were (n=93) male and females 

in grades 9-12, ranging in ages from 14 to 19 years of age, from various socio-economic 

backgrounds. Students remained in intact class groups which were designated as either 

an experimental group or a control group. Both groups participated in the writing 

intervention. 



85 

Instruments 

Data gathering instruments were the Pennebaker Inventory of Limbic 

Languidness (PILL), the Math Anxiety Rating scale, the Multiple Affect Adjective 

Checklist-Revised (MAACL), and the writing essays using the Linguistic Inquiry Word 

Count software (LIWC-2001). 

The Pennebaker Inventory of Limbic Languidness (PILL) Pennebaker (1980) 

measured the frequency of general physical symptoms and sensations associated with 

stress are experienced. The PILL is a 54 item instrument with a five point scale designed 

to evaluate the frequency of general physical symptoms. The PILL, used in this study, 

was modified by using Pennebaker's Symptom/Emotion Checklist: A State Measure to 

select symptoms which were common to both the checklist and the inventory and related 

to an adolescent population. The modified symptom inventory consisted of 20 items. 

High scores reflect the higher amounts of physical symptoms associated with stress and 

anxiety. 

The Math Anxiety Rating Scale (MARS) was developed by Suinn to provide a 

unidimensional measure of anxiety related to number operations and other mathematical 

concepts (Suinn, Edie, Nicoletti, & Spinelli, 1972). Subjects indicated the degree of 

anxiety produced in response to situational items by indicating a range from one to five. 

Total scores reflect the sum of item values. High scores reflect high anxiety associated 

with mathematics. Normative information for secondary high schools was obtained 

(Suinn & Edwards, 1982) with 197.6 being the mean MARS-A score. 

The Multiple Affect Adjective Checklist-Revised (MAACL-R), developed by 

Lubin and Zuckerman (1999) measured affective states and traits. The instrument 
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incorporated three basic scales: Anxiety, Depression, and Hostility. The checklist was a 

form with 132 adjectives measuring the major scales and the sub-scales of Positive Affect 

and Attention Seeking. Designed for use with college students as a measure of test 

anxiety, the instrument has also been used with high school populations. Raw scores for 

each subscale and each composite score were converted into t-score, using the 

corresponding table in the Appendix of the MAACL-R manual. The t- scores for each 

subscale and each composite score were added producing the total score for the 

MAACL-R. 

Qualitative Analysis included content analysis of writing samples obtained from 

the experimental and control groups. The essays were analyzed using the Linguistic 

Inquiry Word Count (LIWC 2001), available for computer scoring. The LIWC-2001 

Dictionary was composed of 2,290 words and word stems. Each word or word-stem 

defined one or more word categories or sub dictionaries. For example, the word 'cried' is 

part of four word categories: sadness, negative emotion, overall affect, and a past tense 

verb. Hence, if it is found in the target text, each of these four sub dictionary scale scores 

will be incremented. As in this example, many of the LIWC-2001 categories are 

arranged hierarchically. All anger words, by definition, will be categorized as negative 

emotion and as overall emotion words. Each of the 74 preset LIWC-2001 categories is 

composed of a list of dictionary words that define that scale (Pennebaker, Francis, Booth, 

2001). 

Data Gathering Procedures 

The researcher received approval from the Old Dominion University's Human 

Subjects Institutional Review Board, the Newport News Public School System, the 
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school principal and teacher(s) of the course. Written informed consents were requested 

and obtained from parents and guardians of students under the age of consent. A letter 

outlining the purpose and goals of the study and of their right to refuse participation in 

the study without consequences, along with a consent form, was mailed to each parent's 

or guardian's home address. The parental informed consent letter included the study title, 

identity of the researchers, introduction of the study, identified possible risks and 

potential benefits, explanation of the confidentiality measures and the privilege to 

withdraw, and an agreement to participate in the study. Written consent was obtained 

from students over the age of consent prior to participation and assent forms were 

obtained from students whose parents or guardians gave consent to participate. The study 

was described to the participants in the classroom setting. The researcher explained the 

steps to be taken to maintain confidentiality, reaffirming that the parents, guardians, 

teacher(s) and administrators would not have access to the writing samples or individual 

assessments. A reminder was explained to the participants that they could withdraw at 

anytime without affecting their grade in the class. To alleviate potential concerns that the 

interventions might detract from the teacher's implementation of the mathematics 

curriculum, a meeting with the mathematics teachers was held to provide information 

about the proposed study. The study was supervised by Dr. Nina Brown and Dr. Steve 

Myran, faculty members at Old Dominion University. 

The PILL, MAACL-R, and MARS-A were administered in the classrooms of the 

intact class groups followed by a writing sample for the experimental group and control 

group. The experimental and control group participated in an expressive writing 

intervention in the computer lab over a period of three days for 15 minutes. The 
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researcher read instructions and participants were asked to respond to one writing prompt 

each day. Information from expressive writing was saved on the researcher's thumb 

drive and the essays were analyzed using the Linguistic Inquiry Word Count 

(LIWC-2001). The Linguistic Inquiry and Word Count (LIWC-2001) was used for the 

content analysis of these writing tasks. The LIWC-2001 analysis has demonstrated good 

internal consistency across different writing samples and topics and external validity was 

demonstrated by high correlations between independent judges' rating of written text and 

the LIWC-2001 output. People's word usage patterns measured by LIWC-2001 satisfy 

the basic psychometric requirements of stability over time and consistency across context 

(Balke, Wilhelm, Johnson, Bosovic et.al. 2006). The Practice SOL Math Test was given 

to both groups prior to the pre-test assessment and again one week later after the 

expressive writing intervention by both teachers. Absent students did not have an 

opportunity to re-test in accordance to the teacher's guidelines for the practice test. 

Protection of Anonymity 

A coded student number was used to identify students. Data and confidential 

records were stored in a secured area in a locked file cabinet. Writing samples and 

instrument answers were not shared with participant's teacher. During pretest and 

posttest, information was gathered based on a coding system. The writing intervention 

was coded with numbers that did not identify students. 

Written Expression Intervention 

The written expression intervention was explained to the experimental and control 

group. Instructions were read and placed in a file saved to the computer noting to 

participants that spelling, sentence structure, and grammar was not important for the 
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sample. All responses were saved on a thumb drive by the researcher. Students were 

given a sheet, with information read by the researcher, regarding the question for the day 

and were asked to write for 15 minutes over a period of three days about three topics. 

The experimental group was asked to write about the following (Day 1) How do you feel 

about mathematics ? (Day 2) How do you feel about SOL Testing? (Day 3) How do you 

feel about school? The control group was given a sheet with information read by the 

researcher, with the question for the day and was asked to write for 15 minutes over a 

period of three days about three topics. (Day 1) What are your plans after high school? 

(Day 2) What are your plans after graduation? (Day 3) What is your favorite time of the 

year? The essays remained confidential, coded by the researcher and saved on the thumb 

drive after each writing exercise. 

Writing Prompts: 

The experimental group of students was given the following directions: 

Day 1: Good Morning/Good Afternoon. Today you will participate in writing 

intervention over a period of three days. You will be asked to type about one topic today. 

The writing exercise will take 15 minutes and you will be asked to stop at the end of the 

15 minutes. All of your writing will be completely confidential, and I will save your work 

on my thumb drive at the completion of your writing exercise. Please do not worry about 

spelling, grammar, or sentence structure. I would like you to discuss how you feel about 

mathematics. Please do not save the information to the computer. Are there any 

questions before you start? 

Day 2: Good Morning/Afternoon. We will continue day two of your writing intervention. 

You will be asked to type about one topic today. The writing exercise will take 15 
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minutes and you will be asked to stop at the end of the 15 minutes. All of your writing will 

be completely confidential, and I will save your work on my thumb drive at the 

completion of your writing exercise. Please do not worry about spelling, grammar, or 

sentence structure. You may continue your thoughts from the topic from yesterday on 

" How you feel about mathematics", or you can write about the topic for today which is-

How do you feel about SOL Testing? Please do not save the information to the computer. 

Are there any questions before you start? 

Day 3: Good Morning/Afternoon. We will continue day three, your final writing 

intervention. You will be asked to type about one topic today. The writing exercise will 

take 15 minutes, and you will be asked to stop at the end of the 15 minutes. All of your 

writing will be completely confidential, and I will save your work on my thumb drive at 

the completion of your writing exercise. Please do not worry about spelling, grammar, 

or sentence structure. You may write about your topic from yesterday regarding how you 

feel about SOL Testing? or you can write about the new topic for today, which is -How 

do you feel about school? Please do not save the information to the computer. Are there 

any questions before you start? 

The control group of students was given the following directions: 

Day 1: Good Morning/Good Afternoon. Today you will participate in a writing 

intervention over a period of three days. You will be asked to type about one topic today. 

The writing exercise will take 15 minutes and you will be asked to stop at the end of the 

15 minutes. All of your writing will be completely confidential, and I will save your work 

on my thumb drive at the completion of your writing exercise. Please do not worry about 

spelling, grammar, or sentence structure. I would like you to write about your plans after 
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high school. Please do not save the information to the computer. Are there any 

questions before you start? 

Day 2: Good Morning/Afternoon. We will continue day two of your writing intervention. 

You will be asked to type about one topic today. The writing exercise will take 15 

minutes and you will be asked to stop at the end of the 15 minutes. All of your writing will 

be completely confidential, and I will save your work on my thumb drive at the 

completion of your writing exercise. Please do not worry about spelling, grammar, or 

sentence structure. You may continue your thoughts from the topic from yesterday on 

"your plans after graduation", or you can write about the topic for today, which is-

Qualities of a good teacher. Please do not save the information to the computer. Are 

there any questions before you start? 

Day 3: Good Morning/Afternoon. We will continue day three, your final writing 

intervention. You will be asked to type about one topic today. The writing exercise will 

take 15 minutes, and you will be asked to stop at the end of the 15 minutes. All of your 

writing will be completely confidential, and I will save your work on my thumb drive at 

the completion of your writing exercise. Please do not worry about spelling, grammar, 

or sentence structure. You may write about your topic from yesterday regarding qualities 

of a good teacher, or you can write about the new topic for today, which is -Your favorite 

time of the year? Please do not save the information to the computer. Are there any 

questions before you start? 
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FINDINGS 

Demographics 

Demographic information such as each student's gender, ethnicity, grade level, 

and age, was obtained from the ESIS data based used by the division. The final sample 

consisted of ninety-three participants, males (n=32) and females (n=61). Participants 

ranged in age from 14 to 19 (M =16.56, SD = 1.03). Only one participant was classified 

as a ninth grader, while the other students were in grades 10 (n=20, 21.3%), 11 (n=46, 

48.9%), and 12 (n=27, 28.7%). The participants' grade point average on a four point 

scale ranged from a letter grade of "D" (1.1) to a letter grade of "B-" (2.93). The mean 

grade was 1.92 with a standard deviation of .41. Reported ethnicities were as follows: 71 

(75.5%) were African-American/Non-Hispanic, 17 (18.1%>) were Caucasian/Non-

Hispanic, 3 (3.2%>) were Hispanic, 1 (1.1%) were Asian, 2 (2.1%) were Multi-racial. The 

experimental group consisted of fifty-four participants, and the control group consisted of 

thirty-nine participants. 

Table 3 presents the pre and posttest paired sampled t test results for the 

experimental group. Means decreased significantly for the MARS (p <.04), the 

Depression subscale (p <.005), the Anxiety subscale (p <.000), the Hostility subscale 

(p <.000), the Dysphoria subscale (p <.000). The Dysphoria subscale includes all three 

sub-scales, depression, anxiety and hostility, which indicated an overall decrease after the 

expressive writing intervention. The experimental group showed significantly less 

anxiety, depression, hostility and dysphoria after the expressive writing intervention. 
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Table 3 

Pretest and Posttest Results for Experimental Group (n=55) 

Pre- Post-Test 
Test 

Test 

Practice SOL 

MARS 

Depression 

Anxiety 

Hostility 

Positive Affect 

Sensation 

Seeking 

Dysphoria 

PASS 

PILL 

N 

46 

55 

55 

55 

55 

55 

55 

55 

55 

55 

Mean 

50.3 

232.7 

52.3 

52.3 

52.8 

42.8 

59.2 

53.4 

49.8 

8.3 

S.D. 

18.7 

74.5 

10.1 

10.3 

8.9 

10.9 

14.1 

8.7 

10.8 

4.4 

Mean 

45.8 

218.8 

46.7 

45.5 

47.3 

46.5 

56.6 

46.3 

53.4 

8.9 

S.D. 

13.3 

77.7 

8.5 

8.9 

8.7 

11.9 

18.9 

8.5 

12.4 

4.9 

t 

.85 

2.03 

2.91 

3.73 

3.94 

-1.88 

.79 

4.57 

-1.80 

.97 

df 

45 

54 

54 

54 

54 

54 

54 

54 

54 

54 

Sig. 

.40 

.05 

.00 

.00 

.00 

.06 

.44 

.00 

.08 

.33 

Table 4 presents the pre and posttest paired sampled t - test results for the control 

group. Means decreased significantly for the Hostility subscale (p <.04) indicating a 

reduction in feelings in hostility from the pretest to the posttest after the neutral writing 

intervention. 



Table 4 

Pretest and Posttest Results for Control Group (n=38) 

Pre-Test Post-
Test 

Test N Mean S.D. Mean S.D t df Sig. 

Practice SOL 

MARS 

Depression 

Anxiety 

Hostility 

Positive Affect 

Sensation Seeking 

Dysphoria 

PASS 

PILL 

27 

38 

38 

38 

38 

38 

38 

38 

38 

38 

55.1 

209.3 

48.2 

47.4 

50.0 

44.1 

57.6 

48.3 

51.7 

7.1 

17.4 

71.9 

7.2 

7.5 

7.9 

11.3 

16.0 

7.1 

14.0 

4.4 

47.4 

196.8 

46.6 

49.8 

47.6 

46.0 

54.3 

47.3 

54.6 

6.9 

15. 
1 

71. 
6 

8.8 

12. 
2 

9.0 

10. 
6 

21. 
7 

9.1 

12. 
4 

4.8 

.85 

1.4 

1.0 

-1.2 

1.5 

-.93 

.98 

.65 

-1.22 

.20 

45 

37 

37 

37 

37 

37 

37 

37 

37 

37 

40 

.16 

.32 • 

.24 

.04 

.36 

.33 

.52 

.23 

.84 

Table 5 presents the ANOVA for pretest results for both groups, and between 

group comparisons on all measures. Significant differences between groups were found 

on the Depression subscale (p<.03), the Anxiety subscale (p<.01) and the Dysphoria 

subscale (p<.00). The experimental group scored higher on scales showing significant 

differences, and had more variability of scores. The experimental group showed 

significantly more anxiety, depression and dysphoria on the pretest than did the control 

group. 
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Table 5 

Pretest Between Group Comparisons (n=93) 

Experimental Control ANOVA 

Test 

Pre SOL Practice 

Pre MARS 

Depression 

Anxiety 

Hostility 

Positive Affect 

Sensation Seeking 

Dysphoria 

PASS 

Pre PILL 

Mean 

50.3 

232.7 

52.3 

52.3 

52.8 

42.8 

59.2 

53.4 

49.8 

8.3 

S.D. 

18.7 

74.5 

10.1 

10.3 

8.7 

10.9 

14.1 

8.7 

10.8 

4.4 

Mean 

55.1 

209.3 

48.2 

47.4 

50.0 

43.9 

57.6 

48.3 

51.5 

7.1 

S.D. 

17.4 

71.9 

7.2 

7.5 

7.9 

11.1 

15.8 

7.0 

13.8 

4.4 

F 

1.4 

2.3 

4.9 

6.4 

2.4 

.22 

.27 

9.2 

.44 

1.8 

P 

.24 

.13 

.03 

.01 

.12 

.64 

.61 

.00 

.51 

.17 

Partial 

.02 

.02 

.00 

.06 

.02 

.00 

.00 

.09 

.00 

.02 

Table 6 presents the posttest results for both groups and between group 

comparisons. The Anxiety subscale on the MAACL-R was the only measure to show 

significant difference between groups (p<.05). The experimental group indicated a 

decrease in anxiety when comparing mean scores to the control group before the 

expressive writing intervention. 



Table 6 

Posttest Between Group Comparisons (n=93) 

Test 

Post SOL Practice 

Post MARS 

Depression 

Anxiety 

Hostility 

Positive Affect 

Sensation Seeking 

Dysphoria 

PASS 

Post PILL 

Experimental 

Mean 

45.8 

218.8 

46.7 

45.6 

47.3 

46.5 

56.6 

46.3 

53.4 

8.9 

S.D. 

13.3 

77.7 

8.5 

8.9 

8.7 

11.9 

18.9 

8.5 

12.4 

4.9 

Control 

Mean 

47.4 

196.8 

46.7 

49.8 

47.6 

46.0 

54.3 

47.3 

54.6 

6.9 

S.D. 

15.1 

71.6 

8.8 

12.2 

9.0 

10.6 

21.7 

9.08 

12.4 

4.8 

F 

.24 

1.9 

.00 

3.8 

.02 

.10 

.22 

1.08 

.05 

3.5 

P 

.62 

1.7 

.97 

.05 

.88 

.74 

.64 

.30 

.81 

.06 

ANOVA 

Partial eta2 

.00 

.02 

.00 

.04 

.00 

.00 

.00 

.01 

.00 

.04 

Effects of Expressive Writing On All Measures 

THE PILL 

A one-way between groups ANCOVA was conducted to examine the effect of 

expressive writing on stress, as measured by the PILL, while controlling for the pretest 

scores which were used as a covariate. The Levene's test of Equality of Error Variances 

yielded a significance value of .941, meaning that the assumption of equality of variance 

was not violated. Results indicate that there was no significant difference between the 

experimental group (M= 8.85 SD=4.93) and the control group (M= 6.92 SD= 4.81) on 

post-test scores of the PILL, F (1, 90) = 1.66, p < .201, partial eta squared < .02. 
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MAACL-R 

Ancillary analyses included a series of one-way between groups ANCOVAs to 

examine the effect of expressive writing on general anxiety, as measured by each of the 

subscales of MAACL-R, Anxiety, Depression, Hostility, Positive Affect, Dysphoria, 

Sensation-Seeking, and PASS, while controlling for the pretest scores. The pretest scores 

on each of the respective MAACL-R subscales were used as a covariate in this analysis. 

The Levene's test of Equality of Error Variances indicated that the assumption of 

equality of variance was violated only for the anxiety subscale. Results indicate that 

there was a statistical significant difference between the experimental group (M= 45.6 

SD= 8.9) and the control group (M= 49.8 SD= 12.2) on post-test scores of the Anxiety 

subscale, F(l, 90) = 5.11, p < .03, partial eta squared < .05. There were no significant 

differences found between the experimental and control groups pre to post test on the 

subscales of the MAACL-R. 

Table 7 presents the results of a one-way between groups ANCOVA to examine 

the effect of expressive writing on general anxiety, as measured by the MAACL-R, while 

controlling for the pretest scores by using them as the covariate. The Levene's test of 

Equality of Error Variances yielded a significance value of .22, meaning that the 

assumption of equality of variance was not violated. 
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Table 7 

Between Group Comparisons on the MAACL-R Posttest Sub Scales (n=93) 

Subscale 

Anxiety 

Depression 

Hostility 

Positive Affect 

Sensation Seeking 

Dysphoria 

PASS 

Experimental 

Mean 

45.6 

46.7 

47.3 

46.4 

56.6 

46.3 

53.4 

SD 

8.9 

8.6 

8.7 

10.6 

18.9 

8.5 

12.4 

Control 

Mean 

49.8 

46.7 

47.6 

46.0 

54.3 

47.3 

54.6 

SD 

12.2 

8.8 

9.0 

11.9 

21.7 

9.1 

12.4 

F 

5.11 

.01 

.41 

.10 

.31 

.29 

.19 

Sig. 

.03 

.91 

.52 

.74 

.58 

.59 

.66 

MARS-A 

A one-way between groups ANCOVA was conducted to examine the effect of 

expressive writing on mathematics anxiety while controlling for the pretest scores by 

using them as the covariate. The Levene's test of Equality of Error Variances yielded a 

significance value of .73, meaning that the assumption of equality of variance was not 

violated. Results indicate that there was no significant difference between the 

experimental group (M= 218.8 SD= 77.71) and the control group (M= 196.84 SD= 71.6) 

on post-test scores of the MARS-A, F ( l , 90) = .21, p < .65, partial eta squared < .00. 

Practice SOL Test 

A one-way between groups ANCOVA was conducted to examine the effect of 

expressive writing on scores on the practice SOL test using the pretest scores as 

covariates. The Levene's test of Equality of Error Variances yielded a significance value 

of .868, meaning that the assumption of equality of variance was not violated. Results 



indicate that there was no significant difference between the experimental group (n= 46; 

M= 46.46 SD= 13.34) and the control group (n= 27; M= 49.7 SD= 14.8) on the 

November administration of the VA Math Practice SOL, F (1, 70) = .165, p < .686, 

partial eta squared < .002. 

Multiple Regression Analyses 

Standard multiple regression was used to assess the contribution of the predictor 

variables (e.g., group membership, posttest scores on the PILL, MAACL-R, and the 

MARS-A, and the pre-test scores of the VA Math Practice SOL) on the outcome 

variable, the posttest scores on the VA Math Practice SOL. The regression model was 

not statistically significant, F (5, 67) = 1.82, p < .12; the adjusted R square < .054. When 

evaluating the predictor variables individually, the pretest scores on the VA Math 

Practice SOL made a significant and unique contribution to explaining the outcome 

variable, November VA Math Practice SOL, when the variance explained by all the other 

predictor variables are controlled (beta = .28, p <.02). 

MANCOVA 

An additional analysis, a one-way between groups MANCOVA, was conducted to 

investigate the differences between the experimental and control groups on the posttest 

scores for the VA Math Practice SOL, PILL, MARS-A, and the MAACL-R. Preliminary 

assumptions' testing was performed to check for normality, linearity, outliers, 

homogeneity of variance, and multicollinearity; no serious violations were noted. There 

were no statistically significant differences found between the experimental and control 

groups on the combined dependent variables, F (4, 70) = . 18, p <.95; Wilks' Lambda = 

.99; partial eta squared < .01. The experimental group had higher means on the PILL 



(M = 8.78, SD = 4.9), MARS-A (M = 223.20, SD = 79.1), than the control group 

(M =6.67, SD = 4.1), (M = 194.82, SD = 72.5). 

Analysis of Essays 

The first and third day essays were analyzed using the Linguistic Analysis and 

Word Count (LIWC-2001) which assessed words used in two categories: cognitive 

processes and psychological processes. 

Pennebaker et al. (1997) found that health improvement was associated with word 

use patterns indicating that the participants were creating meaningful stories. They 

concluded that the more participants increased their use of words having to do with 

gaining insight (e.g., realize, understand, reconsider, see) and words associated with 

causal relationships (e.g., because, reason, cause, why, thus), the more their health 

improved. 

Cognitive Processes on Essays 

Table 8 presents the within group mean comparisons for the experimental group 

on expressive writing for the category of cognitive processes. Cognitive processes refer 

to how individuals compute, memorize, read, perceive and solve problems (Kitchener, S. 

1983). Examples of words in the cognitive processes category are insight, tentative, 

exclusive, and inclusive. More words were used on Day 3 than on Day 1 essays on 

cognitive processes t = -3.4, p < .05 and the insight category t = -3.4, p < .00 within group 

comparisons for cognitive processes. Indicating, on day three, the experimental group 

organized and structured their thoughts while planning out what they wanted to write. 

They were able to describe their feelings by actively processing and reviewing their 

thoughts on the topic regarding how they felt about school. 
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Table 8 

Within Group Analyses for Experimental Group on Cognitive Processes (n=40) 

Construct 

Cognitive Proc. 

Insight 

Causation 

Discrepancy 

Tentative 

Certainty 

Inhibition 

Inclusive 

Exclusive 

Dayl 

Mean 

18.7 

3.4 

2.3 

2.9 

3.8 

1.4 

.20 

3.8 

3.8 

SD 

4.1 

2.1 

1.3 

2.5 

2.3 

1.2 

.37 

2.5 

1.6 

Day 3 

Mean 

20.7 

4.9 

2.2 

2.2 

3.6 

1.8 

.31 

3.4 

4.4 

SD 

5.0 

2.4 

1.5 

1.7 

1.9 

1.3 

.52 

1.8 

2.4 

t 

-2.0 

-3.4 

.43 

1.3 

.49 

-1.3 

-1.1 

.75 

-1.5 

Sig. 

.05 

.00 

.66 

.21 

.63 

.21 

.27 

.45 

.13 

Table 9 presents the within group mean comparisons for the control group on 

expressive writing for the category of cognitive processes. More words were used on 

Day 3 than on Dayl essays on cognitive process t = -2.3, p < .02 and insight category 

t = -3.7, p < .00. More words were used on Day 1 than Day 3 in the causation category 

t= 2.5, p < .02 within group comparisons for cognitive processes. Participants in the 

control group used words indicating they processed and structured their thoughts about 

what they were writing when expressing their feelings on their favorite time of the year. 

On Day 1, the control group used words indicating cause and effect analogy expressing 

their feelings about completing high school. 
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Table 9 

Within Group Analyses for Control Group on Cognitive Processes (n=27) 

Construct 

Cognitive Proc. 

Insight 

Causation 

Discrepancy 

Tentative 

Certainty 

Inhibition 

Inclusive 

Exclusive 

Dayl 

Mean 

16.0 

1.5 

2.6 

2.3 

2.3 

1.8 

.11 

5.3 

2.1 

SD 

3.6 

1.2 

1.9 

2.2 

2.2 

1.2 

.38 

3.3 

2.1 

Day 3 

Mean 

18.7 

3.2 

1.6 

2.7 

2.9 

1.5 

.37 

4.9 

2.7 

SD 

6.0 

2.3 

1.1 

1.8 

2.0 

1.5 

.67 

3.3 

1.8 

t 

-2.3 

-3.7 

2.5 

-1.2 

-1.4 

-1.1 

-1.7 

.41 

-1.2 

Sig 

.02 

.00 

.02 

.26 

.19 

.28 

.11 

.68 

.23 

Table 10 presents the between group comparisons on day one and day three 

writing for the category of cognitive processes. The experimental group used more 

words in their Day 1 essays than the control group, t = -2.7, p < .01; insight category 

t = -4.7, p < .00; tentative category t = -2.8, p < .01, and exclusive category t = -3.6, 

p < .01 (two-tailed). On day one the experimental group processed their thoughts on the 

topic using words of uncertainty (e.g. maybe, perhaps) and used words indicating they 

were being honest about their feelings evident by their exclusive word usage in 

comparison to the control group responses. The control group used more words than the 

experimental group in their essays dealing with the inclusive category t = 2.0, p < .04 

(two-tailed). The control group used words that were more general in their responses 



than the experimental group. For Day 3, the experimental group used more words in 

their essays dealing with insight category t = 2.7, p < .01; and the exclusive category 

t =-3.0, p < .03. The control group used more words in their essays dealing with the 

inclusive category t = 2.4, p < .03 (two-tailed). When processing their thoughts, the 

experimental group used words describing their honest feelings about the topic. The 

control group used more inclusive word usage (e.g. and, with) during the writing 

intervention. 
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Psychological Processes on Essays 

Table 11 presents the within group mean comparisons for the experimental group 

on expressive writing for the category of psychological processes. Psychological 

Processes refers to human interaction. Almost all processes invariably involve other 

processes 
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When we are talking to a person we perceive him/her, use memory while referring to 

specific information, and may feel the positive emotion of love and affection, and 

become motivated to continue the association with him/ her. Examples of words in the 

psychological processes categories include negative emotions, anger, sadness and 

anxiety. More words were used on Daylthan Day 3essays on social processes t = 3.5, 

p <.00, friends t = 2.5, p < .01 and humans' category t = 4.0, p < .00 within group 

comparisons for psychological processes. The experimental group used words associated 

with social interaction regarding friends and individuals they are close to during the 

expressive writing on feelings about mathematics. 

Table 11 

Within Groups Analyses for the Experimental Group on Psychological Processes (n=40) 

Construct 

Social Process 

Family 

Friends 

Humans 

Affective Process 

Positive Emotions 

Negative Emotions 

Anxiety 

Anger 

Sadness 

Dayl 

Mean 

6.1 

.09 

.14 

.66 

5.6 

3.8 

1.8 

.41 

.48 

.31 

SD 

3.9 

.31 

.32 

.79 

2.3 

2.5 

1.2 

.61 

.82 

.55 

Day 3 

Mean 

3.8 

.02 

.00 

.12 

5.8 

3.4 

2.5 

.54 

.39 

.23 

SD 

2.9 

.10 

.06 

.32 

2.5 

2.6 

2.2 

1.0 

.81 

.40 

t 

3.5 

1.5 

2.5 

4.0 

-.42 

.87 

-1.9 

-.67 

.65 

.84 

Sig 

.00 

.14 

.01 

.00 

.68 

.39 

.06 

.51 

.52 

.40 



Table 12 presents the within group mean comparisons for the control group on 

expressive writing for the category of psychological processes. More words on Dayl 

than Day 3 essays on family category t = 2.4, p < .02. Participants shared feelings about 

their family regarding their plans after high school. The family unit appeared to be an 

important part of their plans. More words were used on Day 3 than Day 1 in social 

processes t = -4.7, p < .00, affective processes t = -2.9, p < .00, positive emotions 

t = -2.0, p < .05, negative emotions t = -3.3, p < .00 and anger categories t = -3.1, p < .00 

within group comparisons for psychological processes. On Day 3, the control group 

shared multiple emotions during the writing intervention on the topic regarding their 

favorite time of the year. The responses indicated positive, negative and feelings of 

anger. 

Table 12 

Within Groups Analyses for Control Group on Psychological Processes (n=27) 

Construct 

Social Process 

Family 

Friends 

Humans 

Affective Process 

Positive Emotions 

Negative Emotions 

Anxiety 

Anger 

Sadness 

Day 1 

Mean 

4.3 

.36 

.29 

.56 

5.2 

4.8 

.34 

.13 

.00 

.06 

SD 

3.4 

.81 

.74 

.69 

3.6 

3.4 

.63 

.36 

.00 

.20 

Day 3 

Mean 

11.2 

.09 

.21 

1.0 

7.6 

6.5 

1.2 

.10 

.41 

.00 

SD 

6.0 

.43 

.48 

2.4 

2.6 

2.6 

1.2 

.43 

.67 

.00 

t 

-4.7 

2.4 

.41 

-.93 

-2.9 

-2.0 

-3.3 

.33 

-3.1 

1.4 

Sig 

.00 

.02 

.69 

.36 

.00 

.05 

.00 

.75 

.00 

.16 
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Table 13 represents the differences between experimental and control group on 

psychological processes category. The experimental group used more words in their Day 

1 essays related to the negative emotions category t = -6.4, p < .00; anxiety category 

t = -2.3, p < .02); anger category t=-3.6, p < .00 and the sadness category t = -2.5, p < .01 

(two-tailed) than did the control group. The experimental group indicated mixed 

emotions in anxiety, anger and sadness when expressing their thoughts on how they felt 

about mathematics. On Day 3, the experimental group used more words than the control 

group in their essays related to the negative emotions category t = -3.0, p < .00, and the 

sadness category t = -2.5, p < .00. The experimental group appeared to express negative 

words and words indicating feelings of sadness when writing about their feelings 

regarding school. The control group used more words in their Day 3 essays related to the 

social processes category t = 5.7, p < .00; affective processes category t = 2.7, p < .01; 

positive emotions category t = 4.7, p < .00 and anxiety category t = -2.4, p < .02 

(two-tailed) than did the experimental group. The control group used words reflecting 

socialization, positive thoughts and anxiety when writing about their favorite time of the 

year. 
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Additional Analyses 

Independent samples t-tests were conducted to determine the differences in mean 

scores on the participants' final VA Math Standard of Learning exam and their final Math 

course grades after the study was conducted. The Levene's test for Equality of Variance 



yielded a significance value of .63 and .46 for analyses conducted using variables, VA 

Math Standard of Learning Test and final Math course scores, respectively, indicating 

that equal variances can be assumed. There was no significant difference in mean scores 

between the experimental (M = 398.70 SD = 32.53) and control groups (M = 395.9, 

SD = 37.9) on the VA Math Standard of Learning exam, t = -.38, p <.71 (two-tailed). 

There was no significant difference in mean scores between the experimental (M = 1.2, 

SD = 1.2) and control groups (M = 1.0, SD = 1.2) on final Math course grades, t = -.7, 

p < .47 (two-tailed). 
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CHAPTER V 

SUMMARY, CONCLUSIONS, AND FUTURE RESEARCH 

Chapter one of this study introduced background studies, introduction of key 

constructs and concepts, importance of the study, purpose of the study, research 

questions, assumptions of the study and definition of terms. Chapter two provided 

review and an introduction of the literature, for expressive writing and cognitive 

processes, stress, and anxiety. Chapter three discussed the methodology of this study, 

introduction to the chapter, research questions and hypotheses, participants, 

instrumentation, methods, and plan for analyzing the data. Chapter IV presents the 

results from this study. Chapter five presents the research questions, hypotheses, major 

results, conclusions, discussion and suggestions for further research. 

Purpose and Research Design 

The purpose of this mixed method model research design was to see if there is an 

effect on anxiety, stress, mathematics anxiety, cognitive processes and psychological 

using a short term writing intervention. Quantitative research methods were used to 

explore the effects of the intervention, to compare changes in the groups pretest to 

posttest, and to investigate the association between variables. Qualitative research 

methods were used to analyze the writing samples on cognitive processes, and 

psychological processes. 

Overview of Procedures 

The researcher collected the data, formulated a research design and conducted the 

research with the assistance of the mathematics teaches, school counselors, one 

administrator, and one technical support person. Five sections of intact geometry classes 
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were divided with three classes serving as the experimental group and two classes serving 

as the control group. Permission forms were received from all participants and parents 

with the understanding that all information was confidential and students could withdraw 

at anytime during the research without penalty. The PILL, MAACL-R and the MARS-A 

were the three instruments of measurement. The practice mathematics Virginia standard 

of learning tests was administered by the teacher, during the pretest and posttest 

measures. Over a period of three days, the expressive writing intervention was 

administered to both groups with the experimental group writing on value-laden topics 

and the control group writing on neutral topics. 

Demographics 

The final sample consisted of ninety-three participants, males (n=32) and females 

(n=61). Participants ranged in age from 14 to 19 (M =16.56, SD = 1.03). Only one 

participant was classified as a ninth grader, while the other students were in grades 10 

(n=20, 21.3%), 11 (n=46, 48.9%), and 12 (n=27, 28.7%). The participants' grade point 

average on a four point scale ranged from a letter grade of "D" (1.1) to a letter grade of 

"B-" (2.93). The mean grade was 1.92 with a standard deviation of .41. Reported 

ethnicities were as follows: 71 (75.5%) were African-American/Non-Hispanic, 17 

(18.1%o) were Caucasian/Non-Hispanic, 3 (3.2%) were Hispanic, 1 (1.1%) were Asian, 2 

(2.1%) were Multiracial. The experimental group consisted of fifty-five participants, and 

the control group consisted of thirty-nine participants. 

Instruments 

Data gathering instruments were the Pennebaker Inventory of Limbic 

Languidness (PILL), Pennebaker (1980) which measures the frequency of general 
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physical symptoms and sensations associated with stress are experienced. The modified 

symptom inventory consisted of 20 items. The Math Anxiety Rating Scale (MARS) was 

developed by Suinn to provide a unidimensional measure of anxiety related to number 

operations and other mathematical concepts (Suinn, Edie, Nicoletti, & Spinelli, 1972). 

The Multiple Affect Adjective Checklist-Revised (MAACL-R,) developed by Lubin and 

Zuckerman (1999) measures affective states and traits on three basic scales: Anxiety, 

Depression, and Hostility. Additional scales on the MAACL-R are composite scores on 

Dysphoria (raw scores on Anxiety, Depression and Hostility Scales), the Positive Affect 

and Sensation Seeking -PASS (raw scores of the Positive Affect and Sensation Seeking 

scales). Qualitative Analysis includes content analysis of writing samples obtained from 

the experimental and control groups on cognitive and psychological processes. The 

essays were analyzed using the Linguistic Inquiry Word Count (LIWC-2001), available 

for computer scoring. Each of the 74 preset LIWC-2001 categories is composed of a list 

of dictionary words that define that scale (Pennebaker, Francis, Booth, 2001). 

Findings and Conclusions 

This study explored seven research questions. The results of the detailed 

statistical analysis of those seven questions are examined in this section. The analytical 

procedure for each question is presented in this section and the results of the analysis 

upon the individual hypothesis formulated for each question were presented in the 

following section. 

Research Question One 

Research question one stated "What is the effect of expressive writing on stress in 

a sample of urban high school students? 
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Findings: 

Experimental Group: Within Group Analyses 

A paired samples t-test was conducted to determine if there was a significant 

difference between the pretest and posttest scores on stress, as assessed by the PILL, for 

the experimental group. The results indicated that there was no statistically significant 

difference between the pre test (M =8.3, SD = 4.4) and post test (M=8.9, SD = 4.9) scores 

for the experimental group, t = .97, p>.05 (two-tailed). According to the empirical rule, 

about 68%> of the participants in the experimental group indicated a score range in 

responses from 3.9 to 12.7 on the pretest and 4.0 to 13.8 during the posttest on stress. 

The means varied slightly between the pretest and posttest scores on stress as measured 

by the PILL, but were not statistically significant. The null hypothesis was not rejected. 

Control Group: Within Group Analyses 

A paired samples t -test was conducted to determine if there was a significant 

difference between the pretest and posttest scores on stress, as assessed by the PILL, for 

the control group. The results indicated that there was no statistically significant 

difference between the pretest (M=7.1, SD = 4.4) and posttest (M =6.9, SD = 4.8) scores 

for the control group, t = .2, p>.05 (two-tailed). Participants in the control group 

indicated a score range in responses from 2.7 to 11.5 on the pretest and 2.1 to 11.7 on the 

posttest. The means varied slightly between the pretest and posttest scores on stress as 

measured by the PILL, but were not statistically significant. The null hypothesis was not 

rejected. 
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Pretest Between Groups 

A one-way analysis of variance (ANOVA) was conducted to determine if there 

was a significant difference between the experimental group and the control group on 

pretest scores of stress, as measured by the PILL. The results indicated that there was no 

statistically significant difference between the two groups, F (1, 93) = 1.8, p>.05. The 

null hypothesis was not rejected. 

Posttest Between Groups 

A one-way analysis of covariance (ANCOVA) was conducted to compare the 

effect of expressive writing on stress, as assessed by the PILL, between the experimental 

group and the control group, on the posttest, using the pretest PILL scores as a covariate. 

The results indicated that there was no statistically significant difference in post PILL 

scores between the experimental group and control group, F (1, 93) = 3.5, p>.05 partial 

eta squared = .04. However, there was a 2.0 difference between the experimental group 

(M=8.9, SD = 4.9) and the control group's mean stress scores (M= 6.9, SD = 4.8) on the 

posttest. The null hypothesis was not rejected. 

Conclusion 

The writing intervention did not have a significant effect on measured stress. 

Research Question Two 

Research question two stated "What is the effect of expressive writing on general 

anxiety in a sample of urban high school students?" 
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Findings: 

Experimental Group 

A series of paired samples t tests were conducted to determine if there were 

differences between the pretest and posttest scores on the Depression, Anxiety, Hostility, 

Positive Affect, Sensation Seeking, Dysphoria, and PASS subscales and composite scores 

of the MAACL-R, for the experimental group. Results revealed that there were 

statistically significant differences between the pretest and posttest for the Depression 

(t=2.91, p<.001 (two-tailed), Anxiety (t=3.73, p<.001 (two-tailed), Hostility (t=3.94, 

p<.001 (two-tailed), and the Dysphoria composite score (t=4, 52, p<.001 (two-tailed). 

Pretest score on the Depression subscale (M = 52.3, SD = 10.1), posttest score (M = 46.7, 

SD = 8.5), pretest score on the Anxiety subscale (M = 52.3, SD = 10.3), posttest score 

(M = 45.5, SD = 8.9), pretest score on the Hostility subscale (M = 52.8, SD = 8.9), 

posttest score (M = 47.3, SD = 8.7), and the pretest score on the Dysphoria composite 

score (M = 53.4, SD = 8.7), posttest score (M = 46.3, SD = 8.5). No significant 

differences between the pretest and posttest were found for the Positive Affect (t = -1.88, 

p>.05 (two-tailed), Sensation Seeking (t =.79, p> .05 (two-tailed), and PASS composite 

scores (t = -1.80, p> .05 (two-tailed) pretest score on the Positive Affect composite score 

(M = 42.8, SD = 10.9), posttest score (M = 46.5, SD = 11.9), pretest score on the 

Sensation Seeking composite score (M = 59.2, SD = 14.1), posttest score (M = 56.6, 

SD = 18.9), and pretest score on the PASS composite score (M = 49.8, SD = 10.8), 

posttest score (M = 53.4, SD = 12.4). Although all scales and sub-scales did not show 

significant differences, the null hypothesis was rejected as there was a significant 

reduction in anxiety. 
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Control Group 

A series of paired samples t tests were conducted to determine if there were 

differences between the pretest and posttest scores on the Depression, Anxiety, Hostility, 

Positive Affect, Sensation Seeking, Dysphoria, and PASS subscales and composite scores 

of the MAACL-R, for the control group. Results revealed that there was a statistically 

significant difference between the pretest and posttest found for the Hostility subscale, (t 

=1.5, p< .05 (two-tailed). Pretest score on the Hostility subscale (M = 50.0, SD = 7.9), 

posttest score (M = 47.6, SD = 9.0). No significant differences between the pretest and 

posttest were found for the Depression (t =1.0, p> .05 (two-tailed), Anxiety (t = -1.2, p> 

.05 (two-tailed), Positive Affect (t = -.93, p> .05 (two-tailed), Sensation Seeking (t =.98, 

p> .05 (two-tailed), Dysphoria (t =.65, p> .05 (two-tailed), and PASS composite scores 

(t = -1.22, p > .05 (two-tailed). Pretest score on the Depression subscale (M = 48.2, SD = 

7.2), posttest score (M = 46.6, SD = 8.8), pretest score on the Anxiety subscale (M = 

47.4, SD = 7.5), posttest score (M = 49.8, 

SD = 12.2), pretest score on the Positive Affect composite score (M = 44.1, SD = 11.3), 

posttest score (M = 46.0, SD = 10.6), pretest score on the Sensation Seeking composite 

score (M = 57.6, SD = 16.0), posttest score (M = 54.3, SD = 21.7), pretest score on the 

Dysphoria composite score (M = 48.3, SD = 7.1), posttest score (M = 47.3, SD = 9.1), 

and pretest score on the PASS composite score (M = 51.7, SD = 14.0), posttest score 

(M = 54.6, SD = 12.4). The null hypothesis was not rejected. 

Pretest Between Groups 

A series of one-way analysis of variances (ANOVAs) were conducted to 

determine if there was a significant difference between the experimental group and the 
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control group on pre-test scores of general anxiety, as measured by the MAACL-R 

subscales (Depression, Anxiety, and Hostility) and composite scores (Positive Affect, 

Sensation Seeking, Dysphoria, and PASS). Results revealed statistically significant 

pretest differences between the experimental group and control groups on the subscale 

Depression [F (1, 93) = 4.9, p< .05, partial eta squared = .00], the subscale Anxiety [F (1, 

93) = 6.4, p< .05, partial eta squared = .06], and the composite score Dysphoria [F (1, 93) 

= 9.2, p< .05, partial eta squared = .09]. The results indicated that there was no 

statistically significant difference between the experimental and control groups on pretest 

results of Hostility [F(l, 93) = 2.4, p> .05, partial eta squared = .02], , Positive Affect 

[F(l, 93) = .22, p> .05, partial eta squared = .00], Sensation Seeking [F(l, 93) = .27, 

p> .05, partial eta squared = .00], and PASS [F(l, 93) = .44, p> .05, partial eta 

squared = .00]. The null hypothesis was rejected for comparisons on anxiety for the 

experimental and control groups. 

Posttest Between Groups 

A series of analysis of covariances (ANCOVAs) were conducted to determine the 

difference between the experimental and control groups post test scores on the 

Depression, Anxiety, Hostility, Positive Affect, Sensation Seeking, Dysphoria, and PASS 

subscales and composite scores of the MAACL-R, using their respective pre test scores 

as covariates. Differences between the experimental and control group post test results 

reached statistical significance for the Anxiety subscale [F (1, 93) = 3.8, p = .05, partial 

eta squared = .04]. Results revealed there were no statistically significant differences 

found between the experimental and control groups post test results on the subscale 

Depression [F(l, 93) = .00, p>.05, partial eta squared = .00], the subscale Hostility [F(l, 
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93) = .02, p>.05, partial eta squared = .00], the composite score Positive Affect 

[F(l, 93) = .10, p>.05, partial eta squared = .00], the composite score Sensation Seeking 

[F(l, 93) = .22, p>.05, partial eta squared = .00], the composite score Dysphoria 

[F(l, 93) = 1.08, p>.05, partial eta squared = .01], and the composite score PASS 

[F(l, 93) = .05, p>.05, partial eta squared = .00]. The null hypothesis was rejected for 

anxiety. 

Conclusion 

The expressive writing intervention appeared to be effective as evidenced by 

statistically significant results indicating the experimental group reported decreased 

levels of depression, anxiety, hostility, and dysphoria from pre-test to post test. When 

compared to the control group and controlling for pre-test scores, statistically significant 

results revealed the experimental group reported lesser levels of anxiety. Additionally, 

the experimental group indicated higher levels in depression, sensation seeking, and 

positive affect with lower levels of hostility, dysphoria and PASS when compared to the 

control group. The control group indicated higher levels in hostility dysphoria, and 

PASS and lower levels in positive affect, depression and sensation seeking than the 

experimental group, though not statistically significant. 

Research Question Three 

Research question three stated "What is the effect of expressive writing on 

mathematics anxiety in a sample of urban high school students?" 
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Findings: 

Experimental Group 

A paired samples t-test was conducted to determine if there was a significant 

difference between the pretest and posttest scores on math anxiety, as assessed by the 

MARS, for the experimental group. The results indicated that there was a statistically 

significant difference between the pretest (M = 232.7, SD = 74.5) and posttest (M= 218.8, 

SD = 77.7) scores for the experimental group, t= 2.03, p <.05 (two-tailed). There was a 

decrease of 13.9 in the mean scores for math anxiety, from pretest to posttest. The null 

hypothesis was rejected. 

Control Group 

A paired samples t -test was conducted to determine if there was a significant 

difference between the pretest and posttest scores on math anxiety, as assessed by the 

MARS, for the control group. The results indicated that there was no statistically 

significant difference between the pretest (M= 209.3, SD = 71.9) and posttest (M =196.8, 

SD = 71.6) scores for the control group, t= 1.4, p>.05 (two-tailed). However, there was 

a 12.5 decrease in the mean scores on math anxiety, from pretest to posttest. There was 

a wide range of dispersement in scores on the math anxiety scores ranging from 137.4 to 

281.2 between the pretest and posttest scores, as assessed by the MARS, for the control 

group. The null hypothesis was not rejected. 

Between Groups Pretest 

A one-way analysis of variance (ANOVA) was conducted to determine if there 

was a significant difference between the experimental group and the control group on 

pretest scores of math anxiety, as measured by the MARS. The results indicated that 



there was no statistically significant difference between the two groups, F (1, 93) = 2.3, 

p>.05. However, results revealed that the experimental group reported more math anxiety 

as evidenced by them having a higher mean math anxiety score (M = 232.7, SD = 74.5) 

than the control group (M= 209.3, SD = 71.9). Math anxiety scores for the experimental 

group ranged from 158.2 to 307.2 and for the control group 137.4 to 281.2, as assessed 

by the MARS between groups on the pretest. The means varied between the pretest 

scores between the experimental group and the control group but were not statistically 

significant. The null hypothesis was not rejected. 

Between Groups Posttest 

A one-way analysis of covariance (ANCOVA) was conducted to compare the 

effect of expressive writing on anxiety, as assessed by the MARS, between the 

experimental group and the control group, on the posttest, using the pretest MARS scores 

as a covariate. The results indicated that there was no statistically significant difference 

in post MARS scores between the experimental group (M=218.8, SD = 77.7) and control 

group (M= 196.8, SD = 71.6), F (1, 93) = 1.9, p>.05, partial eta squared = .02. However, 

there was a 22 point difference between the experimental group and the control groups 

mean anxiety scores on the post test. Math anxiety scores for the experimental group 

ranged from 141.1 to 296.5 and for the control group 125.2 to 268.4 between groups on 

the posttest as assessed by the MARS. There was a significant dispersement in ranges 

but they were not statistically significant. The null hypothesis was not rejected. 

Conclusion 

Results concerning the expressive writing intervention's effectiveness in 

decreasing math anxiety in this sample appeared to be mixed. There were no statistically 



significant differences found between the experimental and control groups pre-

intervention. The expressive writing intervention appeared to be effective in reducing 

math anxiety as evidenced by the experimental group reporting statistically significant 

decreased levels of math anxiety, pretest to posttest. When comparing the experimental 

group to the control group and controlling for pretest scores, no statistically significant 

difference was found. 

Research Question Four 

Research question four stated "What is the effect of expressive writing on 

mathematics test scores in a sample of urban high school students?" 

Findings: 

Experimental Group 

A paired samples t-test was conducted to determine if there was a significant 

difference between the pretest and posttest scores on the Mathematics' Practice Standard 

of Learning Test for the experimental group. The results indicated that there was no 

statistically significant difference between the pretest and posttest scores for the 

experimental group, t = .85, p>.05. Mean scores on the Mathematics' Practice Standard 

of Learning Test decreased by 4.5 points pre test (M = 50.3, SD = 18.7) to post test (M = 

45.8, SD = 13.3). Participants' scores ranged from 31.6 to 69.0 on the pretest and 32.5 to 

59.1 on the posttest for the experimental group as assessed by the Mathematics' Practice 

Standard of Learning Test. The means varied slightly between the pretest and posttest 

scores on math scores as measured by the Mathematics' Practice Standard of Learning 

Test but were not statistically significant. The null hypothesis was not rejected. 



Control Group 

A paired samples t -test was conducted to determine if there was a significant 

difference between the pretest and posttest mathematics scores, as assessed by the 

Mathematics' Practice Standard of Learning Test, for the control group. The results 

indicated that there was no statistically significant difference between the pre test and 

post test scores for the control group, t= .85, p>.05. Mean scores on the Mathematics' 

Practice Standard of Learning Test decreased by 7.7 points from pre test (M= 55.1, 

SD = 17.4) to posttest (M = 47.4, SD = 15.1). Participants' scores ranged from 37.7 to 

72.5 on the pretest and 32.3 to 62.5 on the posttest for the control group as assessed by 

the Mathematics' Practice Standard of Learning Test. The means decreased slightly 

between the pretest and posttest math scores as measured by the Mathematics' Practice 

Standard of Learning Test but were not statistically significant. The null hypothesis was 

rejected. 

Pretest Between Groups 

A one-way analysis of variance (ANOVA) was conducted to determine if there 

was a significant difference between the experimental group and the control group on 

pretest mathematics test scores, as measured by the Mathematics' Practice Standard of 

Learning Test. The results indicated that there was no statistically significant difference 

between the experimental group (M = 50.3, SD = 18.7) and the control group (M = 55.1, 

SD = 17.4), F (1, 93) = 1.4, p >.05. However, results revealed that the control group 

scored higher on the Mathematics' Practice Standard of Learning Test than the 

experimental group. The means varied slightly between the pretest scores between the 

experimental group and the control group on pretest math scores, as measured by the 



Mathematics' Practice Standard of Learning Test, but were not statistically significant. 

The null hypothesis was not rejected. 

Posttest Between Groups 

A one-way analysis of covariance (ANCOVA) was conducted to compare the 

effect of expressive writing on mathematics scores, as assessed by the Mathematics' 

Practice Standard of Learning Test, between the experimental group and the control 

group, on the posttest, using the pretest Mathematics' Practice Standard of Learning Test 

scores as a covariate. The results indicated that there was no statistically significant 

difference in post Mathematics' Practice Standard of Learning Test scores between the 

experimental group (M = 45.8, SD = 13.3), and control group (M = 47.4, SD = 15.1), 

F (1, 93) = .24, p >.05, partial eta squared = .00. Further examination of the results 

revealed the control group scored higher on the Mathematics' Practice Standard of 

Learning Test at post test than the experimental group, when controlling for pretest 

scores. The means varied slightly between the posttest scores between the experimental 

group and the control group on math scores with the control group scoring higher, as 

measured by the Mathematics' Practice Standard of Learning Test, but were not 

statistically significant. The null hypothesis was not rejected. 

Conclusion 

The expressive writing intervention did not appear to be effective in increasing 

mathematics scores in this study. There were no statistical significant differences found 

between the experimental and control groups pre-intervention. Following the 

implementation of the expressive writing intervention, the experimental group and the 

control group did not report statistically significant differences in their mathematics 
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scores. However, both groups experienced decreases in their mathematics scores from 

pretest to posttest, though not statistically significant. When comparing the experimental 

group to the control group and controlling for pretest scores, no statistically significant 

difference was found; yet the control group had higher mean mathematics scores than the 

experimental group. 

Research Question Five 

Research question five stated "What is the relationship between the predictor 

variables, group membership (experimental and control) stress, general anxiety, math 

anxiety, and previous mathematics performance on the outcome variable, mathematics 

test scores, in a sample of urban high school students?" 

Finding: 

Standard multiple regression was used to assess the contribution of the predictor 

variables (e.g., group membership, posttest scores on the PILL, MAACL-R, and the 

MARS-A, and the pre-test scores of the VA Math Practice SOL) on the outcome variable, 

the posttest scores on the VA Math Practice SOL. The regression model was not 

statistically significant, F (5, 67) = 1.82, p >.05; adjusted R square =.054. When 

evaluating the predictor variables individually, the pretest scores on the VA Math 

Practice SOL made a significant and unique contribution to explaining the outcome 

variable, November VA Math Practice SOL, when the variance explained by all the other 

predictor variables are controlled (beta = .28,/? <..02). The null hypothesis was not 

rejected. 
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Additional Analysis 

An additional analysis, a one-way between groups MANCOVA, was conducted to 

investigate the differences between the experimental and control groups on the posttest 

scores for the VA Math Practice SOL, PILL, MARS-A, and the MAACL-R. Preliminary 

assumptions' testing was performed to check for normality, linearity, outliers, 

homogeneity of variance, and multicollinearity; no serious violations were noted. 

Finding: 

Between Groups 

There were no statistically significant differences found between the experimental 

and control groups on the combined dependent variables, F (4, 70) = .18,p <.95; Wilks' 

Lambda = .99; partial eta squared < .01. The experimental group had higher means on 

the PILL (M = 8.78, SD = 4.9), MARS-A (M = 223.20, SD = 79.1), than the control 

group (M =6.67, SD = 4.1), (M = 194.82, SD = 72.5). Ancillary analyses revealed no 

statistically significant differences between the experimental group and control group 

when collectively considering posttest mathematics scores, anxiety scores, general 

anxiety scores, and mathematics anxiety scores. 

Conclusion 

Regardless of whether the participants were in the experimental or control group 

and their levels of stress, general and mathematics anxiety, only previous mathematics 

performance appeared to contribute to the participants' later mathematics performance. 

Results indicate the better previous mathematics performance is the better later 

mathematics performance will be. In this study, expressive writing did not appear to be 
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an effective intervention in improving mathematics performance although other studies 

have shown gains in academic achievement with its implementation. 

Research Question Six 

Research question six stated "Is there a significant difference within group 

comparison for the experimental group in the cognitive processes category in a sample of 

urban high school students' expressive writing samples?" 

Finding: 

Cognitive Processes 

Experimental Group 

A series of paired samples t tests were conducted to determine if there were 

significant differences between the experimental groups mean scores Day 1 to Day 3 on 

cognitive processes scores. Results revealed that there was a statically significant 

difference between Day 1 and Day 3 mean scores essays for the essays for the Insight 

subcategory, t = -3.4, p< .001, (two-tailed). Differences between mean scores on Day 1 

and Day 3 essays for the Cognitive processes subcategory reached statistical significance, 

t = -2.0, p = .05, (two-tailed). 

No significant differences between Day 1 and Day 3 essays were found for other 

measured cognitive processes. 

Control Group 

A series of paired samples t- tests were conducted to determine if there were 

significant differences between the control groups mean scores on Day 1 to Day 3 

cognitive processes scores. Statistically significant differences were found between Day 
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1 and Day 3 mean scores on Cognitive Processes, t = -2.3, p< .05 (two-tailed); Insight 

t = -3.7, p< .001 (two-tailed); and Causation , t = 2.5, p< .05 (two-tailed). 

No significant differences between Day 1 and Day 3 essays were found for other 

measured processes. 

Between Groups 

A series of independent samples t- tests were conducted to determine if there were 

significant differences between the experimental and control group's mean scores on Day 

1 and Day 3 on cognitive processes scores. For Day 1, statistically significant differences 

between the experimental group and the control group were found for the subcategories 

Cognitive Processes, t= -2.7, p <.05 (two-tailed); Insight (t= -4.7, p <.05 (two-tailed), 

Tentative, t= -2.8, p < .05 (two tailed); Inclusive, t=2.0, p < .05 (two tailed) and 

Exclusive, t= -3.6, p <.05 (two-tailed). For Day 3, statistically significant differences 

between the experimental and control groups were found for subcategories Insight, t=2.7, 

p < .05 (two-tailed); Inclusive, t=2.4, p < .05 (two-tailed) and Exclusive, t= -3.0, p < .05 

(two-tailed). Of the statistically significant differences, the experimental group reporter 

higher levels for all the subcategories except for the Inclusive subcategory. 

Conclusion 

The experimental group was able to process and express their thoughts in areas of 

discussion with words reflecting organizing their thought patterns as they were writing on 

how they felt about math. They used words indicating what they knew and considered 

possibilities as evidenced by their use of exclusive words and their feelings about a 

subject in which the performance for them was low. The control group used more words 



connecting and giving examples as evident of their use of inclusive words as they wrote 

about their plans after high school. 

Research Question Seven 

Research question seven stated "Is there a significant difference within group 

comparison for the experimental group in the psychological processes category in a 

sample of urban high school students' expressive writing samples?" 

Finding: 

Psychological Processes 

Experimental Group 

A series of paired samples t- tests were conducted to determine if there were 

significant differences between the experimental groups mean scores Day 1 to Day 3 on 

psychological processes. Statistically significant differences between Day 1 and Day 3 

mean scores were found for Social Processes, t = 3.5, p< .05 (two-tailed); Friends, 

t = 2.5, p< .05, (two-tailed); and Humans, t = 4.0, p< .05 (two-tailed). 

No significant differences between Day 1 and Day 3 mean scores were found for 

other psychological processes. 

Control Group 

A series of paired samples t tests were conducted to determine if there were 

significant differences between the control groups mean scores Day 1 to Day 3 for 

psychological processes. Statistically significant differences between Day 1 and Day 3 

mean scores were found for Social Processes, t = -4.7, p< .05 (two-tailed); Family, 

t = 2.4, p< .05, (two-tailed); Affective Processes , t = -2.9, p< .05, (two-tailed); Negative 

Emotions, t = -3.3, p< .05 (two-tailed); and Anger, t = -3.1, p< .05 (two-tailed). 
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Differences between Day 1 for the Positive Emotions subcategory reached statistical 

significance, t = -2.0, p = .05, (two-tailed). 

No significant differences between Day 1 and Day 3 mean scores on other 

psychological processes were found. 

Between Groups 

A series of independent samples t -tests were conducted to determine if there were 

significant differences between the experimental and control group mean scores on Day 1 

and Day 3 psychological processes. For Day 1, statistically significant differences 

between the experimental group and the control group were found for the subcategories 

Negative Emotions, t= -6.4, p < .05(two-tailed); Anxiety, t= -2.3, p < .05 (two-tailed); 

Anger, t= -3.6, p < .05 (two-tailed) and Sadness, t= -2.5, p < .05 (two-tailed). The 

experimental group scored higher in all categories. For Day 3, statistically significant 

differences between the experimental and control groups were found for subcategories 

Social Processes, t=5.7, p < .05 (two-tailed); Affective Processes, t= 2.7, p < .05 (two-

tailed); Positive Emotion, t= 4.7, p < .05 (two-tailed); Negative Emotion, t = -3.0, p < .05 

(two-tailed); Anxiety, t = -2.4, p < .05 (two-tailed) and Sadness, t= -3.5, p < .05 (two-

tailed). 

Conclusion 

The experimental group used more negative words and words expressing anger, 

anxiety and sadness on both day one and day three. Day one asked about their feelings 

about mathematics and day three asked about their feelings about school. The control 

group used more positive words and happy words in their writing with some indication of 

anxiety. Their topic for day three was on their favorite time of the year. 



Summary of Findings 

The purpose of this mixed method model research design was to see if there is an 

effect on anxiety, stress, mathematics anxiety, cognitive processes and psychological 

using a short term writing intervention. Results of this study indicate that a decrease in 

stress, and anxiety could result in increased academic performance. Allowing students an 

opportunity to express their cognitive and psychological thoughts allows teachers an 

opportunity to assess student's needs. A brief summary of each of these areas noted 

below, explains the results from each topic. 

Stress: The experimental group disclosed emotional feelings about the value-

laden topics during the writing intervention which may have attributed to the 

experimental group's higher levels of stress during this study. Although the stress level 

of the experimental group did not increase much, it was evident when reviewing their 

emotional responses on the expressive writing intervention. Participants in the control 

group reported decreased levels of stress from pretest to posttest. The control group 

wrote about neutral topics which did not provoke emotional feelings. Results indicate 

there is a level of stress experienced by students and this study will serve as an area to be 

considered when working with adolescents. 

General Anxiety: The expressive writing intervention was effective as evidenced 

by statistically significant results indicating that the experimental group reported 

decreased levels of anxiety. In addition, the scales measuring depression, anxiety, 

hostility, and dysphoria also decreased from pretest to posttest. When compared to the 

control group and controlling for pretest scores, statistically significant results revealed 

the experimental group reported lesser levels of anxiety after the writing intervention. 



131 

Math Anxiety: Both the experimental group and the control group had a reduction 

in math anxiety after the expressive writing intervention. The expressive writing 

appeared to be therapeutic for both groups whether they wrote on a value-laden topic or a 

neutral topic. 

Practice Mathematics Virginia Standards of Learning: Students enrolled in a 

geometry class must take the Virginia Standards of Learning Test at the end of the 

course. Participants in this study took the practice SOL mathematics test which was a 

group of questions, put together by the mathematics' department, from the State 

department release tests items from previous geometry SOLs. Passing benchmark scores 

range between 62% - 100%, middle scores range between 51% - 61%, and failing scores 

range between 0% - 50%. Prior to the expressive writing intervention, participants in the 

experimental group had a 24%> pass rate, with 28%) falling in the middle range and 48%> 

falling below the benchmark. After the expressive writing intervention the experimental 

group had a 12% pass rate, with 31% falling in the middle range and 57% falling below 

the benchmark. Prior to the expressive writing intervention participants in the control 

group had a 38%) pass rate, with 31% falling in the middle range and 31%> falling below 

the benchmark. After the writing intervention, the control group has a 19% pass rate, 

with 22%o falling in the middle range and 59% falling below the benchmark. Both groups 

showed a decrease in the pass rate, and an increase in the below the benchmark rate. 

Scale scores on the SOLs are 500-600 for pass/advanced, 400-500 for 

pass/proficient, and 0-399 for failing score. In high school, students scoring in the 

expedited category ranging between 375 and 399, are allowed to re-test during the same 

testing window to increase chances for passing. During the SOL Test, the expressive 
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writing group had a 52% pass rate, 48% failure rate with 39%) of participants from the 

failure group falling in the expedited re-take range. The control group had a 49% pass 

rate, 51% failure rate with 27% falling in the expedited re-take range. Overall the school 

had a 49%) pass rate in geometry during the January 2010 testing cycle and a 47% pass 

rate during the January 2011 testing cycle indicating a slight decrease in comparison of 

overall mid-year scores. 

Cognitive Processes: The experimental group was able to process their thoughts 

in areas of written expression, organizing their thought patterns as they were writing on 

how they felt about math. They used words indicating what they knew and considered 

possibilities as evidenced by their use of exclusive words regarding their feelings about a 

subject where the assessment resulting in low math performance. The control group used 

more words connecting and giving examples evident by their use of inclusive words as 

they wrote about their plans after high school. 

Psychological Processes: The experimental group used more negative words and 

words expressing anger, anxiety and sadness on both day one and day three. Day one 

asked about their feelings about mathematics and day three asked about their feelings 

about school. The control group used more positive words and happy words in their 

writing with some indication of anxiety. Their topic for day three was on their favorite 

time of the year, a neutral topic, allowing them to express positive thoughts on something 

they enjoyed. 

Relationship to Prior Studies 

Results indicated 2.0 differences between the experimental group and the control 

group's mean stress scores. Research examining the relationship between stressful life 

events, internalized symptoms of stress and academic achievement among a sample of 
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Hispanic students in a large urban high school concluded that psychosocial stress and 

cognitive self-competence were found to have significant main effects in predicting the 

outcome of grades. This study also found that students experiencing high levels of 

psychosocial stress did poorly in school (Alva, & Reyes, 1999). Lazarus (1986) put forth 

the concept that stress is dependent upon the relationship between the individual and a 

particular environment. Without a consensus on the definition of stress there is wide 

agreement that stress can have a negative physical and psychological effect on the body. 

One of the most prevalent factors effecting student well being and academic outcome is 

stress. 

The expressive writing intervention appeared to be effective as evidenced by 

statistically significant results indicating the experimental group reported decreased 

levels of depression, anxiety, hostility, and dysphoria from pre-test to post test. When 

compared to the control group and controlling for pre-test scores, statistically significant 

results revealed the experimental group reported lesser levels of anxiety. Additionally, 

the experimental group indicated higher levels in depression, sensation seeking, and 

positive affect with lower levels of hostility, dysphoria and PASS when compared to the 

control group. The control group indicated higher levels in hostility dysphoria, and 

PASS and lower levels in positive affect, depression and sensation seeking than the 

experimental group, though not statistically significant. 

The international literature widely accepts that anxiety disorders are prevalent and 

demonstrate significantly varied patterns as Somers, Goldner, Waraich, and Hsu confirm 

in their review of the prevalence and incidence studies of anxiety disorders (2006). The 

majority of studies restricted to the adult population reviewed by Somers, et al., (2006) 
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revealed that anxiety disorders are twice as widespread among women and indicated "a 

burden of illness" associated with anxiety disorders reported overall. Investigations of 

anxiety disorders among children and adolescents also consistently demonstrate the 

prevalence of anxiety disorders and related distress and impairment and advances are 

helping to close the gap between what is known and what remains to be learned 

(OUendick et. al, 1994). 

Results concerning the expressive writing intervention's effectiveness in 

decreasing math anxiety in this sample appeared to be mixed. There were no statistically 

significant differences found between the experimental and control groups pre-

intervention. The expressive writing intervention appeared to be effective in reducing 

math anxiety as evidenced by the experimental group reporting statistically significant 

decreased levels of math anxiety, pretest to posttest. When comparing the experimental 

group to the control group and controlling for pretest scores, no statistically significant 

difference was found. 

Math anxiety interrupts cognitive processing by conceding working memory 

activity (Ashcraft, 2002; Beilock, 2008), offering some understanding about poor 

performance and individual differences in experiences with math anxiety. Highly 

anxious students in stressful situations may be more susceptible to unwanted failure in 

math despite often showing competency in other areas (Beilock, 2008). Math anxiety 

and overall intelligence is only weakly related given the minor correlation of -.17 

between math anxiety and intelligence, especially when the quantitative aspect of 

intelligence testing is considered (Ashcraft, 2002). 



135 

Following the implementation of the expressive writing intervention, the 

experimental group and the control group did not report statistically significant 

differences in their mathematics scores. However, both groups experienced decreases in 

their mathematics scores from pretest to posttest, though not statistically significant. 

When comparing the experimental group to the control group and controlling for pretest 

scores, no statistically significant difference was found; yet the control group had higher 

mean mathematics scores than the experimental group. As students become less anxious 

about their math performance, they may make less careless mistakes on the various types 

of computations (Beilock, 2008), their test scores may improve, and they can be better 

prepared for the future while experiencing more confidence in their approach to learning. 

Research by Frattaroli, Thomas, and Lyubomirsky, 2010 looked at whether experimental 

disclosure through expressive writing, could improve exam performance and 

psychological health in students taking a graduate school entrance exam. One hundred 

four students (70% women, M= 20.98 years) scheduled to take the GRE-General (n -

48), MCAT (n = 38), LSAT (n = 15), GRE-Subject (n = 2), or Pharmacy College 

Admissions Test (PCAT) (n = 1) were randomly assigned to write expressively about 

their upcoming exam or to a neutral writing condition. Research indicated that the 

experimental disclosure group had significantly higher test scores and significantly lower 

pre-exam depressive symptoms than the neutral writing group. The researchers noted 

that benefits for depressive symptoms were found in expressive writers regardless of 

exam type, the advantage of expressive writing for test performance was only observed in 

students taking the MCAT or LSAT. 
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Consistent significant associations, across grade levels, between prior poor math 

achievement and later math anxiety have been demonstrated by Ma and Xu (2004) using 

structural equation modeling. Prior math achievement and later math achievement were 

significantly related across the six grade levels (from 0.91 to 0.98) whereas the stability 

effects for prior math anxiety on later math anxiety were weaker (0.39 to 0.57). 

However, the stability effects for math anxiety became more pronounced from grade 

eight (0.55 to 0.59) and impacted later math anxiety consistently across later grade 

levels. Prior high levels of math anxiety relating to later poor math achievement were 

not statistically significant beginning with the ninth grade. 

Reviewing results from the writing analyses indicted the experimental group, in 

between group comparisons, used more negative words and words expressing anger, 

anxiety and sadness on both day one and day three. Day one asked about their feelings 

about mathematics and day three asked about their feelings about school. The control 

group, in between group comparisons, used more positive words and happy words in 

their writing with some indication of anxiety. Their topic for day three was on their 

favorite time of the year. 

The degree to which people express emotions and how they express emotions can 

tell what they are experiences (Tausczik & Pennebaker, 2010). Use of emotion words 

has also been used as a measure of the degree of immersion. Holmes et al. (2007) found 

that among women trying to cope with intimate partner violence, using more positive and 

negative emotion words to describe the violence led to increased feelings of physical pain 

over the four writing sessions. The authors conclude that higher use of emotion words 
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showed more immersion in the traumatic event, which led to increased experience of 

physical pain. 

In research involving four classes of eighth-grade students in a suburban middle 

school health course were randomly assigned to write about either an emotional or 

neutral topic in an expressive writing intervention for adolescents' somatic symptoms and 

mood study conducted by Soliday, Garofolo, and Rogers (2004). Their research revealed 

advantages of using expressive writing as a cost efficient intervention to attend to the 

emotional worries of adolescents. 

Significant differences were found between Day 1 and Day 3 mean scores within 

group comparison for both the control and experimental group on cognitive processes on 

the writing analyses. Between groups comparisons indicated significant difference on 

Day 1 for cognitive processes. Smyth et al. (2001) posits that narrative formation and 

coherence are necessary for expressive writing to be beneficial. Harber and Pennebaker 

(1992) explain that cognitive processing helps to organize and structure the memory and 

therefore creates a more adaptive schema related to the traumatic or stressful event. 

Both the control group and experimental group, between group comparisons, 

indicated significant differences in their use of exclusive words from Day 1 to Day 3. 

Exclusive words (e.g., but, without, exclude) are helpful in making distinctions. Indeed, 

people use exclusion words when they are attempting to make a distinction between what 

is in a category and what is not in a category. Exclusive words are used at higher rates 

among people telling the truth (Newman et al., 2003) and by Gore compared with Kerry 

and Edwards (Pennebaker, Slatcher, & Chung, 2005). 
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The control group indicated significant between group differences in the use of 

casual words between Day 1 and Day 3 on cognitive processes. Results for the 

experimental group and control, within groups and between group differences, revealed 

that there was a statically significant difference between Day 1 and Day 3 mean scores 

essays for the Insight subcategory. The use of causal words (e.g., because, effect, hence) 

and insight words (e.g., think, know, consider), two subcategories of cognitive 

mechanisms, in describing a past event can suggest the active process of reappraisal. In a 

reanalysis of six expressive writing studies, Pennebaker, Mayne, and Francis (1997) 

found that increasing use of causal and insight words led to greater health improvements. 

This finding suggests that changing from not processing to actively processing an event 

in combination of emotional writing leads to better outcomes. In these experiments, 

increasing use of casual and insight words may be analogous to making reconstrual 

statements. In other work, use of reconstrual in combination with discussion of a 

traumatic event has shown to have the best health outcomes (Kross & Ayduk, 2008). 

Participants in describing a painful relationship breakup used more cognitive 

mechanisms, particularly causal words, in describing the breakup and post-breakup 

compared with the pre-breakup (Boals & Klein, 2005). The authors argue that causal 

words are used in the most traumatic parts, the breakup and post-breakup, because they 

are being used to create causal explanations to organize the participant's thoughts. 

When comparing between groups for cognitive processes, there was a significant 

difference on Day 1 on the tentative category. When people are uncertain or insecure 

about the topic, they use tentative language (e.g. maybe, perhaps, guess) and more filler 

words such as I mean, and you know. The higher use of tentative words suggests that an 
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individual has not yet processed an event and formed it into a story (Pasupahi, 2007). 

Possibly, higher use of tentative words suggests that a participant has not yet processed 

an event and formed it into a story. 

Limitations of the Study 

The timeframe for the intervention was a limitation due to school activities which 

included grade level assemblies, field trips, homecoming activities, marking period 

review, and students out for teacher work day grading period. Individual results were not 

analyzed during this study. With the exception of one intact class, the alternate schedule 

did not allow researcher an opportunity to administer the writing intervention for three 

consecutive days as noted in the original expressive writing protocol by Pennebaker and 

Beal(1986). 

Additional limitations included awaiting the division's approval after receiving 

approval from the IRB at Old Dominion University. This resulted in a delay in starting 

the research. Due the late start of the research, the researcher had to work around the 

school's schedule. Student attendance was a factor which did not allow administering of 

instruments to all students when scheduled. Researcher sent for students during other 

class periods and held small groups after school. Permission forms were not returned 

resulting in frequent reminders, telephone calls to parents, pulling students from other 

classes, and soliciting support from school counselors. 

An additional limitation that may have influenced the outcomes is that the 

students received additional support services after the writing samples from the 

experimental group regarding their feelings about mathematics were read. Both the 

experimental and control groups received the services. The essays had themes that 

indicated their fear of failing the state test, insecurity of understanding mathematical 
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concepts and despair over self-efficacy and self-competency. While intervening to aid 

the students was a professional responsibility, it also presented ethical dilemma of 

proceeding with research or stopping to assist participants. The Chair of the Dissertation 

Committee was consulted and the decision was made to offer the additional support 

services. Permission was given to support the students' needs noting the ethical 

obligation of meeting the needs of participants when one discovers existing psychological 

concerns or issues arising during research. 

The sample size, power and significance detecting a medium was not met with 

this research study (n=47). Cohen suggests an N of 64; for a large difference at the same 

power level, an N of 26 is suggested. To detect a medium difference at power .80 for a 

multiple regression, 84 and 91 participants are suggested for four and five independent 

variables, respectively. 

Data collection instrument limitations, such as the length of the MARS-A (98 

items) and MAACL-R (132 adjectives), may have altered the accuracy of the responses, 

an instrumentation threat. Examinee motivation on instruments, particularly those who 

may experience test anxiety, can be impacted by test length, Taylor and Deane (2002). 

Although the MARS-A was used in conjunction with the MAACL-R with an adapted 

version, students complained about the length of both instruments. Students did not 

complain while responding to the modified version of the PILL, which was 20 items, but 

had questions about some of the symptoms. 

In spite of the limitations noted on the research, the study contributes useful 

information, though the findings are not consistent with much of the previous research. 

These studies also added to the research of knowledge as well as provide information that 



can be potentially helpful in understanding the relationship of these variables of stress, 

anxiety, math anxiety, cognitive and psychological processes to the Virginia Standard of 

Learning mathematics' performance for high school students. 

Discussion 

Expressive writing is a brief writing intervention that has shown positive 

outcomes on a variety of subjects for a variety of conditions. When the researcher first 

approached the lead math teacher about the expressive writing intervention and teaching 

the second part of the geometry course during first semester, the idea was met with 

opposition. It was expressed that students should retake the entire course and take the 

SOL test during the spring administration in May. After consulting with the principal, on 

possible advantages of not waiting, the decision was made to offer the course during the 

first semester to benefit students. 

During the expressive writing intervention, students met the researcher in one of 

the computer labs and completed the first writing topic. On Day 1, the experimental 

group was asked about their feelings towards mathematics. Participants began to write 

immediately, non-stop. The level of engagement generated teacher's comments 

regarding how eager they were in responding to the topic. The students' willingness to 

share their thoughts resulted in the researcher reading the results immediately that 

evening after school. After reading each essay, information shared from the experimental 

group indicated a sense of hopelessness regarding their past and previous math 

performance. For the researcher, the expressive writing exercise confirmed the 

importance of giving students a voice and listening to their needs. The researcher felt 

compelled to share the overall comments with the chair of the dissertation committee 
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researcher was encouraged to move forward in assisting students. A team of educators 

were called for a meeting consisting of the division's math supervisor, the math coach 

and the teachers of the course. Results from the meeting yielded strategies for students in 

both the experimental and control group which included tutorial during school, with 

necessary pull-outs from other classes, and Saturday school. Teachers were willing to 

hold the sessions at the school or at a site in the community. Willingness of the teacher's 

response indicated their commitment to utilize information from the expressive writing 

intervention to help students reduce their anxiety. Results from the expressive writing 

intervention indicated the student's fear of failing the state test, insecurity of 

understanding mathematical concepts, despair over self-efficacy and self-competency, 

and a strong desire to receive a high school diploma all adding to the levels of the 

student's emotional anxiety. 

Anxiety 

The expressive writing intervention was effective, as evidenced by statistically 

significant results for the experimental group in reducing anxiety within group 

comparison from pretest to posttest. The posttest between group comparisons indicated 

statistical significance in anxiety with a reduction in anxiety for the experimental group 

with an increase in anxiety for the control group. In an effort to improve academic 

performance, allowing students an opportunity to express their feelings, could initiate 

early interventions from teachers and counselors in reducing anxiety strategies. Anxiety 

is a prevalent problem among young people. Although identification and treatment of 

anxiety occurs often during early adulthood, approximately half of those treated for 



anxiety indicate an earlier onset during childhood or adolescent years (APA, 2000). 

High test anxious individuals experience physiological changes (e.g., increased heart 

rate) and the negative emotional reactions of state anxiety, triggering them to attempt to 

avoid or minimize the testing threat, depending on the degree to which a test is viewed 

as being threatening (Spielberger, 1995). 

Math Anxiety 

Results from the pretest to posttest within group comparison indicated the 

expressive writing intervention was effective in reducing math anxiety as evidenced by 

the experimental group reporting statistically significant decreased levels of math 

anxiety. Both the experimental group and the control group had a reduction in math 

anxiety after the expressive writing intervention. The expressive writing appeared to be 

therapeutic for both groups whether they wrote on a value-laden topic or a neutral topic. 

Math anxiety is consistently related to math performance (e.g., Hembree, 1990; Liebert & 

Morris, 1967; Hsiu-Zu, et al., 2000). Researchers have found correlations commonly 

within the -.11 to -.36 range, a small negative relationship pointing out that students with 

higher levels of math anxiety are inclined to have lower levels of math performance (e.g., 

Hembree, 1990; Ma, 1999). Math anxiety, according to numerous studies (e.g., Betz, 

1978, Hembree, 1990; Liebert & Morris, 1967; Ma, 1999,) has been found to have a 

consistent but small negative relationship with math achievement with students 

experiencing high levels of math anxiety performing at lower mathematic levels 

academically. 

Math anxiety may pose a concern for career and technical educational students 

because many students suffering from math anxiety have little confidence in their ability 



to do math, and tend to take a minimum number of required math courses; this limits 

their career choice options (Scarpello, 2007). It is also noted by Scarpello, that math 

anxiety can begin as early as grade four and increases during middle and high school 

which can be caused by past classroom experiences, parental influences, and 

remembering poor past math performance. 

Math anxiety can begin as early as grade four and increases during middle and 

high school which can be caused by past classroom experiences, parental influences, and 

poor past math performance (Scarpello, 2007). It was apparent, after reviewing the 

results, that math anxiety, needed math skills, and unsuccessful standardized tests have 

been a problem for many of the students. Information sharing and collaborative measures 

are essential, not only in math, but for the entire school in meeting academic goals. 

Stress 

Results on perceived stress did not show significant differences during the pretest 

or posttest between groups. The experimental group disclosed emotional feelings about 

the value-laden topics during the writing intervention which may have attributed to their 

higher levels of stress during this study. Highly anxious students in stressful situations 

may be more susceptible to unwanted failure in math despite often showing competency 

in other areas (Beilock, 2008). This body of research could be used in early detection of 

student stress through the expressive writing intervention. 



Mathematics SOL Results 

Results from the end- of-course testing of the math SOL resulted in the 

experimental expressing writing group scoring at a 52% pass rate, a 48% failure rate 

with 39% of participants from the failure group falling in the expedited re-take range. 

The control group had a 49% pass rate, a 51% failure rate with 27% of the participants 

falling in the expedited re-take range. Participant who scored between 375 and 399 

(expedited range) were allowed another opportunity to retest within a week with 

remediation prior to retaking the SOL's. As students become less anxious about their 

math performance, they may make less careless mistakes on the various types of 

computations (Beilock, 2008), their test scores may improve, and they can be better 

prepared for the future while experiencing more confidence in their approach to 

learning. 

Mathematics' Performance 

The experimental and the control group experienced decreases in their mean 

mathematics scores from pretest to posttest, though not statistically significant. The 

means varied slightly between the pretest scores between the experimental group and the 

control group as measured by the Mathematics' Practice Standard of Learning Test. 

Results indicated the control group had higher mean scores on the Mathematics' Practice 

Standard of Learning Test than the experimental group during the posttest between 

groups comparison. The participants in this study were enrolled in the geometry class 

due to failing the course the previous semester. Some students may have failed the 

course more than one time indicating poor previous math performance. This body of 



research was used to open opportunities for students to experience success in passing the 

SOL mathematics test through expressive writing. 

Mathematical understanding and high school assessments provide adolescents 

with skills and experiences that pave the way to both college and careers (Brown & 

Conley, 2007). Students decrease their level of math courses needed due to poor 

experiences and some due to lack of knowledge of what skills are needed in various 

careers. This approach should start at elementary school and continue through high 

school. Shapka, Domene, and Keating (2006), looked at math being a filter in career 

aspirations and noted that math achievement shaped careers of students from grade nine 

through their post secondary schooling. 

Cognitive Processes 

Statistically significant differences were found between Day 1 and Day 3 mean 

scores within group comparison for both the control and experimental groups on 

cognitive processes. Smyth et al. (2001) posits that narrative formation and coherence 

are necessary for expressive writing to be beneficial. Harber and Pennebaker (1992) 

explain that cognitive processing helps to organize and structure the memory and 

therefore creates a more adaptive schema related to the traumatic or stressful event. 

Results from this research could be used in teachers working with students on how in 

organizing their thoughts for better understanding. Math teachers could have students 

show their work on a problem, giving partial credit for analyzing their thoughts on paper 

indicating what went wrong in multi-step math problems. 

Statistical significant differences were found within group for the experimental 

group on psychological processes category in social processes, friends, and humans areas. 



Within group results for the control group indicated statistical significance in 

psychological processes category in social processes, family, affective process, positive 

emotions, negative emotions and anger. Between groups comparisons revealed the 

experimental group used more negative words and words expressing anger, anxiety and 

sadness on both Day land Day 3 than the control group. The control group used more 

positive words and happy words in their writing with some indication of anxiety than the 

experimental group. This research could be used in allowing students opportunities to 

express their feeling through writing which may be beneficial in improving and 

sustaining student academic and social success. The expressive writing intervention may 

be one of the first tools needed to assist schools in identifying the individual needs of 

their students. 

The degree to which people express emotions and how they express emotions can 

tell what they are experiencing (Tausczik & Pennebaker, 2010). During the expressive 

writing intervention, the experimental group indicated mixed emotions in anxiety, anger 

and sadness when expressing their thoughts on how they felt about mathematics. 

Implications for School Counselors 

This study used Expressive Writing as an intervention to reduce anxiety and stress 

that could be contributing to poor test performance. This should be of particular interest 

to school counselors as they work towards closing the achievement gap. As a result of 

this research, counselors could have students' journal their thoughts and discuss with 

them ways to improve social and academic skills. This can be done as individual 

counseling and could start at the beginning of school year as counselors try to get to 

know their students. They could have them write about their best subject and why and 

maybe at subsequent meeting, students could share information regarding subjects they 
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struggle with and what could help them. The expressive writing intervention could be 

implemented in conjunction with SOL preparation, study groups, and groups offering 

test taking strategies. Counselors could also take data from marking periods and meet 

with students in small groups and write about why they have grades that are not 

successful and thoughts about what would be beneficial in helping them. 

Approximately one out of every eight students will struggle with anxiety 

(Wagner, 2005) and the social, emotional, and academic well being of students depend 

on the involvement and support of the school counselor. Results from this research 

could be used for school counselor to educate and support school personnel in early 

identification of students with stress and anxiety and implementation through early 

interventions. The school counselor can work with school administration to identify 

various resources and ways to educate staff, parents and other stakeholders on student 

stress and anxiety during community and in-school staff in-service training. Through 

collaboration with teachers, administrators, families and community resources, the next 

generation of school counselors will have acquired the knowledge and skills to work in 

collaboration with other school stakeholders to meet the academic needs of students 

(Dahir, 2009). Resources including books, materials on stress and anxiety, as well as 

results from this study may be used to educate all stakeholders. Young people often 

imitate their parents' methods of handling stress. Therefore, it is important to consider 

family dynamics and include the parents when working with students (Matos et al., 

2008). School counselors, by communicating with families, can help students examine 

their expectations and assess the effects that these expectations may have on their level 

of stress and anxiety. 



An integral role of school counselors is to support the school community by 

assisting school personnel in identifying student's needs and implementing supportive 

interventions (Hanie & Stanard, 2009). School counselors are in a powerful position to 

show how they can complement student success through promoting academic rigor 

(Stone & Dahir, 2006). From the research counselors, within this urban school division, 

could review the academic profile of each student on their case load. Seniors in a 

position of not graduating without passing the Virginia Standard of Learning geometry 

test could benefit from early interventions to support anxiety, stress, or any obstacles 

impeding their success. 

This body of research further adds to the urgency of including and viewing the 

school counselor as a key person in decreasing anxiety and stress through expressive 

writing, as a strategy for academic success in schools. School counselors have access to 

student's grades during each marking period. This data could be used in assisting those 

failing students. Students in this study experienced levels of stress and anxiety through 

failing a math course that could impede graduation. School counselors could use the data 

from this research to help students decreasing levels of stress and anxiety through various 

types of groups or individual counseling. Results from the expressive writing 

intervention could be used by counselors during classroom guidance. 

Implications for Private Practice or Other Counselors Working with Children and 
Adolescents 

Students may have outside counseling sources to assist them with coping with life 

challenges. Counselors can work collaboratively with day treatment counselors and in-

home counselors dealing with the common issues of ADHD, ODD, behavioral issues, 

and anger issues as they observe and identify behaviors that may prevent the students 
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from excelling socially and academically. The treatment of anxiety focuses on 

identifiable symptoms and behaviors rather than a specific diagnosis. Preventions and 

treatments can be discussed with health professionals prior to a diagnosis (Wagner, 

2005). The expressive writing intervention used in this research could serve as a means 

to reducing anxiety in students, thus improving their academic performance as well as 

exhibiting more positive social behaviors. 

Expressive writing is a therapeutic exercise which allows individuals an 

opportunity to write about emotional issues or anything that is blocking progress, i.e. 

grades, health, personal and social growth. Writing rather than talking about situations 

often times opens a way for information to flow and improves how we process 

information. Cognitive Processing - organizing their thoughts: Psychological 

Processing - how they respond to family, friends, social groups. Emotional cues such as 

sadness, happiness, and hostility when recognized, could help in supporting progress for 

clients. 

Professional counselors could work with school administrators by strategically 

planning and establishing groups in improving attendance, academic progress, and 

behavior. Facilitating parent workshops, as well as faculty workshops could be viewed 

as growth opportunities for counseling professionals could share while working with 

children and adolescents. There has to be a team effort between all stakeholders when 

working with students. As a result of this research, professionals in social work as well 

as those in private practice could use expressive writing as a source of gaining insight and 

understanding of how their client's feel. A variety of school related factors are 

negatively associated with anxiety including poor sleep (Mayers, Grabau, Campbell, & 
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Baldwin, 2009), school connectiveness (Shochet, Dadds, Ham, & Montague, 2006), and 

school refusal (McShane, Walter, & Rey, 2001). 

Implications for Counselor Educators 

University and college professors could share strategies on how to recognize 

anxiety and stress in students and various ways to use in ways to get to know their 

students. They could also share various mean of communication when students are 

reluctant in talking with their school counselor. The expressive writing intervention 

could serve as one way in which counselors can get to know students and counseling 

educators could share insight on what to look for when reviewing what student's have 

written. 

Educating future counselors in supporting the needs of students is one step 

towards supporting the school's goals and visions. Traditional counseling roles are 

evolving and creativity in meeting the challenges of students is essential as the profession 

moves forward. University and college professors could provide course work in ways to 

use data as they support the division goals of academic success for all students. 

Collaboration with PreK-12 schools is essential in establishing partnerships and being 

current about the day to day dynamics within schools and encourage expressive writing 

interventions during practicum and internship experiences. Applying knowledge and 

theories to the population of students within schools may serve as a practical way to get 

upcoming school counselors aware of school expectations. 

This body of research strived to bring awareness to counseling educations in the 

hope of strengthening the profession through commitment in widening the opportunity 

gaps and closing the achievement gaps that are leaving so many students behind. This 
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starts in knowing their students and meeting the needs of their students in areas outlined 

in this research. 

Implications for Schools 

Principals are tasked with serving all students, meeting annual yearly progress 

(AYP), benchmarks for SOL's, attendance benchmarks, and meeting requirements for on 

time graduation while creating safe and orderly schools. As students become less 

anxious about their math performance, they may make fewer careless mistakes on the 

various types of computations (Beilock, 2008), their test scores may improve, and they 

can be better prepared for the future while experiencing more confidence in their 

approach to learning. Schools are being creative in trying to meet these goals; however, 

new strategies are needed to include all staff and personnel. 

In reviewing the writing samples from the expressive writing intervention, 

students in the experimental group expressed high levels of math anxiety. Teachers could 

use this research in allowing students an opportunity to express math concerns or any 

content concerns during the beginning of the school year which could be beneficial for 

students and teachers. Identifying the problem and discussing strategies together would 

support decreasing anxiety students may feel. Many students will remain unidentified 

and unsupported without the involvement of school personnel. Using this research to 

educate school personnel during staff development or in-service training would better 

educate personnel on the importance of expressive writing in possibly indicating signs of 

stress and anxiety among the student body. 

Teacher's interaction with students may often lead to developing a rapport with 

them and thus, teachers may be the first individuals to recognize stress and anxiety in 

students (Wagner, 2005). Teachers can participate in a school in-service on how to use 
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and assess the writing activity used in the experimental group during this study. The 

writing activity may be used in all classes as a pre-assessment of students' thoughts of the 

academic area being taught. Based on guidelines shared at the in-service teacher may 

referred to guidance, in a timely manner, names of students who may benefit from group 

sessions and or other assistance. 

The traditional teaching method of asking students to raise their hands is not 

helpful for a student who never raises his/her hand because he/she would not have the 

answer. Allowing students to write down their thoughts, without putting their names on 

their papers, could open the dialogue for what is needed to help students who are not 

progressing in a content area. Math has to be more than computations; it has to be an 

arena of investigation in order for students to understand and enjoy mathematics (Newby, 

2004). Incorporating pre-and post- writing activities in mathematics may allow students 

to explore their strengths and address their derailers in the content area. 

Many students are experiencing stress and anxiety that may be a result of peer and 

community pressure. Other school issues such as bullying, low self esteem, socio 

economic status are some of the challenges students are facing contributing to anxiety, 

stress and poor academic performance along with community and family issues. 

Students need to have a forum where they can discuss these challenges and expressive 

writing could be one way to start the dialogue. Meeting the needs of students should be 

top priority in preparation for their future. Taking rigorous course work, obtaining high 

grades, and participating in clubs and activities are element of the holistic growth needed 

to prepare students to be college, career and citizenship ready will be difficult for some 

without early interventions. 
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Implications for Stakeholders 

Stakeholders need to be informed and educated on what strategies and 

interventions are being used in the schools to prepare students for post-secondary 

education, and the workforce. Partnering with community leaders, establishing 

mentoring programs, preparing students for community service activities and inviting 

these services to share their knowledge and experiences with students would assist with 

educating the whole child as well as help eliminate social barriers that may impede 

academic success. Exposing students to a plethora of information and professions to 

address skills needed in various careers should be ongoing and could make a difference in 

student's life long career choices. 

Parents, community leaders, school board members, and legislative 

representatives could benefit from a student forum noting some of the challenges high 

school students face as they work towards being successful. This body of research 

clearly outlined the use of expressive writing in viewing some of the challenges students 

faced through their anxiety and stress levels, as well as their cognitive and psychological 

processing through math. As noted earlier, the experiences are not isolated to one content 

and everyone with a vested interest in shaping this country's future should continue 

ongoing dialogue to support our students as well as our educational system. Educating 

our stakeholders with information regarding strategies for academic success, such as 

expressive writing, will build stronger partnerships and encourage commitment to the 

various challenges faced by students. 

Implications for Future Research 

There is a considerable lack of research on test anxiety reduction programs for 

students including those at the elementary, middle, and secondary levels (Ergene, 2003), 
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with most of the existing research focusing on college populations. More test anxiety 

(Wigfield, 1989, Hembree, 1988) and math anxiety (Luzzo, Hasper, Albert, Bibby, & 

Martinelli, 1999; Furner & Duffy, 2002) interventions are needed to address the 

development of related anxiety components experienced by students. Future research is 

needed to see if grades would improve as a result of an expressive writing intervention 

with a reduction in stress and anxiety. Using other course content in areas where students 

are not meeting with success could be used use within grade levels. Identifying student's 

concerns through expressive writing would be instrumental in giving voice to students. 

This would also allow collaborative effects between families, educators, professional 

counseling agencies, stakeholders and school educators in partnering for academic and 

social success for all students. Using expressive writing on higher level math level 

students in examining their anxiety and stress level as well as their cognitive and 

psychological processes in comparison to students in lower level math. 

Conclusion 

The purpose of this mixed method model research design was to see if there is an 

effect on anxiety, stress and mathematics anxiety using a short term intervention. 

Quantitative research methods were used to explore the effects of the interventions, to 

compare changes in the groups pretest to posttest, and to investigate the association 

between variables. Qualitative research was explored on cognitive processes, and 

psychological processes, analyzing writing samples using the Linguistic Inquiry Word 

Count (LIWC-2001) software, to see if changes occurred as a result of writing on either a 

value-laden or neutral topic over three days. An additional area that was explored was to 

see if there was an effect on the Virginia Standard of Learning (SOL) practice scores for 
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students who are considered to be at risk because of previous academic achievement in 

mathematics at an urban high school. 

It has become increasingly urgent to find ways to reduce the failure rate on the 

mathematics Standard of Learning Test, prior to 2014 when No Child Left Behind Act 

expects a 100% pass rate. Many cognitive interventions have been implemented, such as 

tutoring, study sessions, and Saturday school. Little attention has been given to 

addressing the psychological aspects, such as anxiety and stress. This study examined 

those psychological constructs as related to performance on practice SOL mathematics 

tests, and investigated the effects of a short term writing intervention on these constructs 

and on performance. Results from this study resulted in a decrease in anxiety and an 

increase in the final SOL mathematics' test. The expressive writing analyses indicated 

the benefits of allowing participants an opportunity to organize their thought process and 

share information regarding their feelings in areas which could result in academic 

improvement. 

There is a large body of research on the expressive writing paradigm as an 

intervention with clinical populations. Previous studies on expressive writing have 

demonstrated its positive effects on health benefits with limited research on adolescents. 

This study will add to the research of knowledge as well as provide information that can 

be potentially helpful in understanding the relationship of these variables to academic 

performance for students. 
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ABSTRACT 

High school students who fail one or more mathematics' classes tend to be more 

likely to fail the Virginia Standard of Learning (SOL) tests and thus delaying their 

graduation. The purpose of this study was to examine the effects of expressive writing on 

general anxiety, math anxiety, stress, cognitive processes and psychological processes on 

the Virginia Standards of Learning (SOL) on a sample of urban high school students 

failing mathematics. The participants (n=93) male and female students in grades 9-12, 

ranged in ages from 14 to 19 years of age, from various socio-economic backgrounds. 

The intact classes were used to reduce disruption of the instructional process and to 

encourage teacher cooperation. The experimental group (n=54) wrote on a value latent 

topic and the control group (n=39) wrote on a neutral topic. When compared to the 

control group, statistically significant results revealed the experimental group reported 

lesser levels of anxiety after the writing intervention. Both the experimental group and 

the control group had a reduction in math anxiety after the expressive writing 

intervention. During the SOL geometry mathematics test, the experimental group had a 

52% pass rate and the control group had a 49% pass rate. 

Key words: adolescents; expressive writing; stress; test anxiety; cognitive processes; 

Virginia Standards of Learning Test 
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The Effects of Expressive Writing on Cognitive processes, Stress, Anxiety, and 
Mathematics Anxiety on the Virginia Standards of Learning (SOL) on a Sample of Urban 
High School Students Failing Mathematics 

Mathematical understanding and high school assessments provide adolescents 

with skills and experiences that pave the way to both college and careers (Brown & 

Conley, 2007). High stakes circumstances or stressful environments may negatively 

undermine math performance when monetary and social consequences are linked with 

poor performance (Beilock, 2008). Virginia supports teaching and learning through 

statewide system of support and accountability for the commonwealth's public schools 

and school divisions. 

The commonwealth sets rigorous academic standards, known as the Standard of 

Learning (SOL), which measures achievement through annual SOL tests and alternative 

and alternate assessments. The system provides schools, school divisions and the 

Virginia Department of Education with critical data to inform the development and 

implementation of effective instructional strategies and best practices. 

Standard of Learning assessments measure student achievement in English, 

mathematics, science and history/social science. Students are assessed in English and 

mathematics in grades 3-8 and at the conclusion of certain high school-level courses. 

SOL tests in science and history are administered in grades 3, 5 and 8 and at the end of 

high school-level courses in these subjects. 

As public schools prepare students for the 21st century, the goal of the division of 

this urban high school is to successfully graduate students who are college, career, and 

citizenship ready. Though challenging, students have an opportunity to achieve their 

goals by meeting the graduation requirements through a selection of various diplomas. 



Students have to pass a minimum of three mathematics' credits in order to obtain a 

standard diploma with a minimum of four required for the advanced diploma. Students 

will need to pass a minimum of one mathematic SOL in order to obtain a standard 

diploma and two mathematics' Virginia Standard of Learning credits to secure an 

advanced studies diploma. Courses completed to satisfy graduation requirements for 

students entering ninth grade in 2010 should be at or above the level of algebra and shall 

include at least three different course section offerings from algebra, geometry, algebra 

II or other mathematics courses. 

The ethnicity breakdown of mathematics' performance on the Standard of 

Learning Mathematics Test at this urban high school division, scores indicate the 

following pass rate based on 2009-2010 data. American Indian or Alaskan Native -

60%; Asian -77%), Black (not of Hispanic Origin) 57%, Hispanic - 67%, White (not of 

Hispanic Origin) - 74%, Unspecified - 60% with an overall performance rate of 63%. 

Thirty-seven percent of all students fail the mathematics Standard of Learning Test. The 

State has mandated a 100%) pass rate by 2014. 

Over the last several decades, researchers have underscored the adverse effect of 

test anxiety on student performance, apart from the students' previous academic 

achievement (McDonald, 2001). Hembree's (1988) meta-analysis of 562 studies 

examining the relationship between test anxiety and academic performance suggested 

that test anxiety is a significant factor that may inhibit academic performance. 

The proposed intervention is expressive writing, where participants write about a 

value laden or neutral topic for 15 minutes over a period of three days. This intervention 

will be used to determine if expressive writing can be used to reduce anxiety and 



symptoms associated with stress and increase students' overall math performance and 

performance on the practice SOL mathematics test. 

Importance of the Study 

It has become increasingly urgent to find ways to reduce the failure rate on the 

mathematics Standard of Learning Test, prior to 2014 when the No Child Left Behind 

Act expects a 100% pass rate. Many cognitive interventions have been implemented, 

such as tutoring, study sessions, and Saturday school. Little attention has been given to 

addressing the psychological aspects, such as anxiety and stress. This study will examine 

these psychological constructs as related to performance on practice SOL mathematics 

tests, and investigate the effects of a short term writing intervention on these constructs 

and on performance. 

There is a large body of research on the expressive writing paradigm as an 

intervention with clinical populations. Previous studies on Expressive writing have 

demonstrated its positive effects on health benefits with limited research on adolescents. 

This study will add to the research of knowledge as well as provide information that can 

be potentially helpful in understanding the relationship of these variables to the SOL 

mathematics' performance for this sample of urban high school students. 

Background 

Description of Division 

This public school is a large urban school division in southeastern Virginia with 

approximately 30,500 students enrolled in its five high schools, eight middle schools, 

twenty-six elementary schools, five early childhood centers, and four alternative schools. 

The demographic breakdown shows the following: 51.0% males and 49.0 % females, 
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55.7% African American, 29.0% Caucasian, 9.9%) Hispanic, 0.1% Asian/Pacific Islander, 

1.9% Multi-Race, and 0.5% Native American. Other demographic information includes 

46.5% of students who qualify for free and reduced meals, 12.5% of students identified 

as special needs, 8.2% of students identified as talented and gifted, and 1.79% of students 

in need of English as a second language (City Public Schools, 2010). 

Urban High School Mathematics Spring 2010 Performance: Grade and Gender 

Geometry pass/fail percentages for female include 21.9% passing and 78.1% 

failing. Males passed at 31.3%> with a failure rate of 68.9%. Ranges for grade levels nine 

through eleven indicate a pass rate of 75%) to 23%> for females and 79% to 34% for males. 

Geometry SOL scores indicate a decline in grade levels for both female and male 

students. A review of the performance during the spring 2010 Virginia Standards of 

Learning Mathematics Tests shows that the school has an overall failure rate of 41.1% 

with an overall passing rate of 58.9% in mathematics. 

Urban School Division Mathematics Spring 2010 Performance: Grade and Gender 

Geometry pass/fail percentages for females range from 97% to 25% passing and 

74% to 3% failing. Males passed at a range of 98% to 27% passing and 74% to 2% 

failing. Ranges for grade levels ninth through twelfth indicate a pass rate of 75% to 22% 

for females and 98% to 27% for males. Geometry SOL scores indicate a decline in grade 

levels for both female and male students. A review of the performance during the spring 

2010 Virginia Standards of Learning Mathematics Tests shows that the division has an 

overall failure rate of 72.3% with an overall passing rate of 27.7% in mathematics grades 

8 -12 . 



Participants 

Intact classes were chosen because it was less disruptive to the learning process. 

The classes were selected based on previous academic performance in mathematics. 

Students in this research failed the first semester of geometry and repeated the course 

during the second semester. The research allowed them to take the second part of the 

course to complete the full semester requirement. The participants were (n=93) male and 

females in grades 9-12, ranging in ages from 14 to 19 years of age, from various socio­

economic backgrounds. Students remained in intact class groups which were designated 

as either an experimental group or a control group. Both groups participated in the 

writing intervention. 

The researcher originally identified one hundred thirty students to participate in 

the study at the end of the previous school year. Twenty-five students were excluded 

from the study at the beginning of the current school year and prior to beginning research 

after the researcher discovered they successfully completed the course during summer 

school. Five students chose not to participate in the study. Two students transferred to a 

different school. Two students withdrew from the course; one student decided to pursue 

his General Education Diploma (GED) and the other student enrolled in Job Corps. One 

student was misplaced in the course and was placed into the correct course. A student 

identified as an English as the Second Language (ESL) participant desired to participate 

in the study, but she was excluded from the study due to having a language barrier. 

The final sample consisted of ninety-three participants, fifty-one females and 

forty-two males. Participants ranged in age from 14 to 19 (M=16.56, SD = 1.03). Only 

one participant was classified as a ninth grader, while grade levels 10, 11, and 12 had 
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better representation in the study, 20 (21.3%), 46 (48.9%), and 27 (28.7%) participants, 

respectively. The participants' grade point average ranged from 1.11 (D) to 2.93 (B-) 

(M= 1.92, SD = .41). Reported ethnicities were as follows: 71 (75.5%) were African-

American/Non-Hispanic, 17 (18.1%o) were Caucasian/Non-Hispanic, 3 (3.2%) were 

Hispanic, 1 (1.1%) were Asian, 2 (2.1%) were Multiracial. 

Procedure 

The researcher received approval from the Old Dominion University's Human 

Subjects Institutional Review Board, the Newport News Public School System, the 

school principal and teacher(s) of the course. Written informed consent was requested 

and obtained from parents and guardians. A description of the study, anticipated risks 

and benefits, procedures to maintain confidentiality, withdrawal privileges, and a 

permission form were directly to parents and guardians through the mail. The purpose of 

the study and its relevance to students was explained. The cooperation and participation 

of school administrative officials and mathematics teachers was granted. To alleviate 

potential concerns that the interventions might detract from the teacher's implementation 

of the mathematics curriculum a meeting with the mathematics teachers was held to 

provide information about the proposed study. 

The researcher, an Old Dominion University doctoral student, collected the data, 

formulated a research design and conducted the research with the assistance of the 

mathematics teachers, school counselors, one administrator, and one technical support 

person. The teachers of the course administered and scored the Practice SOL Test during 

the pretest and posttest. The school counselors checked to make sure all students who 

qualified to take the mathematics' course was enrolled in the class. The classroom 



teachers were present while the researcher conducted the study. One administrator and 

one technical support person was trained, by the researcher, to assist in administering the 

three instruments. The technical support person assisted in setting up a system which 

allowed all writing samples to be saved on one coded file. The study was supervised by 

Dr. Nina Brown and Dr. Steve Myran, faculty members at Old Dominion University. 

The students were informed that their responses to measures and writings would 

not be accessible to their classmates, parents, guardians, or teachers. The PILL, 

MAACL-R, and MARS-A were administered in the classrooms of the intact class groups 

followed by a writing sample for the experimental group and control group. The 

researcher and one administrator administered the instruments to the participants before 

the value-laden short term expressive writing intervention and neutral topic to control 

group was given. These measures served as a baseline measure of current anxiety, stress 

and mathematics anxiety. 

Data Analyses 

Data was analyzed using descriptive statistics. Quantitative analysis was used to 

explore the effects of the interventions, to compare changes in the groups pretest to 

posttest, and to investigate the association between variables. Demographic information 

regarding student's gender, ethnicity, grade level and age was obtained from the 

division's student data base. Practice mathematics Virginia Standard of Learning Scores 

was acquired through the geometry teacher's class reports. Quantitative research 

methods were used to explore the effects of the interventions, to compare changes in the 

groups pretest to posttest, and to investigate the association between variables. 

Qualitative Analysis included content analysis of writing samples obtained from the 
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experimental and control groups. The essays were analyzed using the Linguistic Inquiry 

Word Count (LIWC 2001) software. 

To examine question one a paired samples t-test was conducted to determine if 

there was a significant difference between the pretest and posttest scores on stress, as 

assessed by the PILL, for the experimental group and for the control group. A one-way 

analysis of variance (ANOVA) was conducted to determine if there was a significant 

difference between the experimental group and the control group on pretest scores of 

stress, as measured by the PILL. A one-way analysis of covariance (ANCOVA) was 

conducted to compare the effect of expressive writing on stress, as assessed by the PILL, 

between the experimental group and the control group, on the posttest, using the pretest 

PILL scores as a covariate. 

To examine question two a series of paired samples t tests were conducted to 

determine if there were differences between the pre test and post test scores on the 

Depression, Anxiety, Hostility, Positive Affect, Sensation Seeking, Dysphoria, and PASS 

subscales and composite scores of the MAACL-R, for the experimental group and for the 

control group. A series of one-way analysis of variances (ANOVAs) were conducted to 

determine if there was a significant difference between the experimental group and the 

control group on pretest scores of general anxiety, as measured by the MAACL-R 

subscales (Depression, Anxiety, and Hostility) and composite scores (Positive Affect, 

Sensation Seeking, Dysphoria, and PASS). A series of analysis of covariances 

(ANCOVAs) were conducted to determine the difference between the experimental and 

control groups post test scores on the Depression, Anxiety, Hostility, Positive Affect, 



Sensation Seeking, Dysphoria, and PASS subscales and composite scores of the 

MAACL-R, using their respective pre test scores as covariates. 

To examine question three a paired samples t-test was conducted to determine if 

there was a significant difference between the pre test and posttest scores on anxiety, as 

assessed by the MARS, for the experimental group and for the control group. A one-way 

analysis of variance (ANOVA) was conducted to determine if there was a significant 

difference between the experimental group and the control group on pre-test scores of 

anxiety, as measured by the MARS. A one-way analysis of covariance (ANCOVA) was 

conducted to compare the effect of expressive writing on anxiety, as assessed by the 

MARS, between the experimental group and the control group, on the posttest, using the 

pretest MARS scores as a covariate. 

To examine question four a paired samples t-test was conducted to determine if 

there was a significant difference between the pre test and posttest scores on the 

Mathematics' Practice Standard of Learning Test for the experimental group and for the 

control group. A one-way analysis of variance (ANOVA) was conducted to determine if 

there was a significant difference between the experimental group and the control group 

on mathematics test scores, as measured by the Mathematics' Practice Standard of 

Learning Test. A one-way analysis of covariance (ANCOVA) was conducted to compare 

the effect of expressive writing on mathematics scores, as assessed by the Mathematics' 

Practice Standard of Learning Test, between the experimental group and the control 

group, on the posttest, using the pretest Mathematics' Practice Standard of Learning Test 

scores as a covariate. 



To examine question five standard multiple regression was used to assess the 

contribution of the predictor variables (e.g., group membership, posttest scores on the 

PILL, MAACL-R, and the MARS-A, and the pre-test scores of the VA Math Practice 

SOL) on the outcome variable, the posttest scores on the VA Math Practice SOL. 

An additional analysis, a one-way between groups MANCOVA, was conducted to 

investigate the differences between the experimental and control groups on the posttest 

scores for the VA Math Practice SOL, PILL, MARS-A, and the MAACL-R. Preliminary 

assumptions' testing was performed to check for normality, linearity, outliers, 

homogeneity of variance, and multicollinearity; no serious violations were noted. 

To examine question six a series of paired samples t tests were conducted to 

determine if there were significant differences between the experimental group's essay 

samples Day 1 to Day 3 cognitive processes scores, as assessed by the subcategories, 

Cognitive Processes, Insight, Causation, Discrepancy, Tentative, Certainty, Inhibition, 

Inclusive and Exclusive. A series of paired samples t- tests were conducted to determine 

if there were significant differences between the control group's essay samples Day 1 to 

Day 3 cognitive processes scores, as assessed by the subcategories, Cognitive Processes, 

Insight, Causation, Discrepancy, Tentative, Certainty, Inhibition, Inclusive and 

Exclusive. A series of independent samples t tests were conducted to determine if there 

were significant differences between the experimental and control group essay samples 

on Day 1 and Day 3 cognitive processes scores, as assessed by the subcategories, 

Cognitive Processes, Insight, Causation, Discrepancy, Tentative, Certainty, Inhibition, 

Inclusive and Exclusive. 
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To examine question seven a series of paired samples t tests were conducted to 

determine if there were significant differences between the experimental group's essay 

samples Day 1 to Day 3 psychological processes, as assessed by the subcategories, Social 

Processes, Family, Friends, Humans, Affective Processes, Positive emotion, Negative 

emotion, Anxiety, Anger, and Sadness. A series of paired samples t tests were conducted 

to determine if there were significant differences between the control group's essay 

samples Day 1 to Day 3 psychological processes, as assessed by the subcategories, Social 

Processes, Family, Friends, Humans, Affective Processes, Positive emotion, Negative 

emotion, Anxiety, Anger, and Sadness. A series of independent samples t tests were 

conducted to determine if there were significant differences between the experimental 

and control group essay samples on Day 1 and Day 3 psychological processes, as 

assessed by the subcategories, Social Processes, Family, Friends, Humans, Affective 

Processes, Positive emotion, Negative emotion, Anxiety, Anger, and Sadness. 

Research Design 

The purpose of this mixed method model research design was to see if there 

would be a reduction in anxiety, stress and mathematics anxiety using quantitative 

research. Qualitative research was explored on cognitive and psychological processes, 

analyzing writing samples, to see if there is an improvement in Virginia Standard of 

Learning (SOL) scores for students who were considered to be at risk because of previous 

academic achievement in mathematics at an urban high school. There have been several 

studies demonstrating the benefits of expressive health outcomes; however, of the studies 

researched, none has explored the effects of expressive writing with adolescents in an 

academic environment. The expressive writing samples were analyzed and the researcher 
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conducted a qualitative analysis on the student's writing samples using the LIWC 2001 

software to gather information about their cognitive and psychological processes. 

The current study proposed a pretest-posttest control group experimental design. 

There was one experimental group and one control group with a total of ninety-three 

participants. The experimental group received the expressive writing intervention of 

writing on three relevant topics over a period of three days. The control group received 

the expressive writing intervention on three neutral topics over a period of three days. 

Both groups received pretest and posttest measures. The current study utilized the 

expressive writing protocol created by Pennebaker and Beall (1986). Both groups 

received pre and post assessments of general anxiety, mathematics anxiety, and physical 

symptoms associated with stress and mathematics test scores. Additional pretest data 

was gathered on demographic information through the student data information system. 

The experimental and control group wrote for 15 minutes per day for three consecutive 

days and complete posttest measures. Dimitrov and Rumrill (2003) point out that the 

most common threats to internal validity with this design are maturation and history. 

Maturation occurs when biological and psychological characteristics of study participants 

change during the experiment, thus affecting their posttest scores. History occurs when 

participants experience an event (external to the experimental treatment) that affects their 

posttest scores (p. 160). The threat of internal validity due to maturation and history in 

this study is low due to the short duration of the experiment. This design may have 

external threats to validity, which include interaction of setting and treatment and reactive 

interaction effect of pretesting (Dimitrov & Rumrill, 2003). This study will be able to 

control for the reactive interaction effect of pretesting by using the pretest scores as a 
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covariate in the data analysis. The external validity threat of setting and treatment cannot 

be controlled and is therefore, considered a limitation of the study design. 

Expressive Writing 

Throughout history, writing has had an extreme influence on the feelings, 

thoughts, and behaviors of individuals and entire societies (Lepore & Smyth, 2006). The 

relationship between emotional expression and health have arisen because of provocative 

findings linking "expressive writing" to health (Pennebaker, 19989; Smyth & 

Pennebaker, 2001). Expressive writing is an intervention where individuals are asked to 

write about personally upsetting experiences for 15 to 20 minutes each day for several 

days. In randomizing experiments, the intervention has been found to produce positive 

effects on diverse aspects of physical and mental health, including reductions in health 

center visits, self-reported illness, and depressive symptoms and improvements in 

immune system and role functioning (Smyth, 1998). In numerous studies during the past 

two decades, this paradigm has produced findings positively associated with increased 

physical and mental health benefits (Pennebaker, 1997). In another study, Lumley and 

Provenzano (2003) examined expressive writings effect on academic performance of 

college students. The writing experiment was for four days. The study participants 

(n=74) were randomly assigned to an expressive writing condition writing on stress 

(experiment) or a writing condition on time management (control). Participants rated 

their mood before and after writing each day of the study. The results of the study 

indicated that the experimental writing condition led to improved grade point averages in 

subsequent semesters and improved mood. 
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Purpose 

The purpose of this mixed method model research design was to see if there is an 

effect on anxiety, stress and mathematics anxiety using a short term intervention. 

Quantitative research methods were used to explore the effects of the interventions, to 

compare changes in the groups pretest to posttest, and to investigate the association 

between variables. Qualitative research was explored on cognitive processes, and 

psychological processes, analyzing writing samples using the Linguistic Inquiry Word 

Count (LIWC-2001) software, to see if changes occurred as a result of writing on either a 

value-laden or neutral topic over three days. An additional area that was explored was to 

see if there was an effect on the Virginia Standard of Learning (SOL) practice scores for 

students who are considered to be at risk because of previous academic achievement in 

mathematics at an urban high school. 

Rationale 

The researcher's aim was to see if stress, general anxiety and math anxiety are 

reduced, would there will be an improvement in Standard of Learning mathematics 

practice scores for students who fail mathematics at one urban high school. There have 

been several studies demonstrating the benefits of expressive writing with positive health 

outcomes; however, of the studies researched, none have explored the effects of 

expressive writing with adolescents in an academic environment. 

Theoretical Foundation 

The Expressive Writing Paradigm 

Expressive writing is a brief writing intervention that has shown positive 

outcomes on a variety of subjects for a variety of conditions. For example, significant 
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benefits have been found for students' grade point averages (Pennebaker & Francis, 1996; 

Cameron & Nicholls, 1998; Cohen et al. 2006, and Wilson, 2006); working memory 

(Klein & Boals, 2001); self-reported health outcomes. (Cameron & Nicholls, 1998; Park 

& Blumberg, 2002); and medical conditions (Symth 1998; Rosenberg et. al. 2002). Most 

research has involved subjects writing about traumatic, stressful or emotional events for 

15-20 minutes (the maximum) over 3-5 days. In contrast, the studies by Wilson (2006) 

and Cohen et al. (2006) used self-affirmations for writing. In this study, the researcher 

will see if a brief writing intervention will improve Virginia Standard of Learning Scores 

(SOL) for students who have failed mathematics at one urban high school. The 

experimental and control group wrote over a period of three days for 15 minutes in intact 

classes. 

The Basic Writing Paradigm (Pennebaker, 1997) involves randomly assigning 

each participant to one of two or more groups. Each group is tasked with writing for 15 

to 30 minutes each consecutive day about an assigned topic. Participants assigned to the 

control group write about emotional or neutral topics. Typically, participants in a 

disclosure group write about thoughts and feelings connected to a stressful occurrence 

(Lepore & Smyth, 2002). Groups are compared on changes in well-being from baseline 

to follow-up, which is most commonly within several months of writing. 

Overview of the Study 

The study used a mixed model research design. This study provided data about 

the effects of expressive writing on cognitive processes, stress, general anxiety, and 

mathematics anxiety on the Virginia Standards of Learning (SOL) mathematics practice 

test on a sample of urban high school students failing mathematics. The purpose of this 
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study was to determine if either or both experimental interventions effectively reduced 

the anxiety and improved test performance. Students remained in intact class groups with 

an experimental group and a control group for a total of 93 participants (n=93). To detect 

a medium difference between two independent means at a = .05 requires n = 64 in each 

group for power analysis. The participant count originally started with 130 participants 

and decreased to 93 based on various changes within the student's schedule. 

Approximately twenty-five students completed the course in summer school, one student 

withdrew to pursue a General Education Diploma (GED), one student pursued the job 

corps as an option, one student was misplaced in the class, two students transferred to 

another school, and one student experienced a language barrier as an English as the 

Secondary Language (ESL) student and six students chose not to participate. 

The experimental group received the expressive writing intervention of writing on 

a value-latent topic and the control group wrote on a neutral topic as part of their 

expressive writing exercise. Both groups received pretest and posttest measures. The 

current study utilized the expressive writing protocol created by Pennebaker and Beall 

(1986). Both groups received pretest and posttest assessment of anxiety, mathematics 

anxiety, and stress associated with mathematics test scores. Additional pretest data was 

gathered on demographic information through the student data information system. Both 

the experimental and control group wrote over a period of three days for 15 minutes each 

day. 

Data gathering instruments were the Pennebaker Inventory of Limbic 

Languidness (PILL), the Math Anxiety Rating scale (MARS), the Multiple Affect 
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Adjective Checklist-Revised (MAACL), and the writing essays using the Linguistic 

Inquiry Word Count software (LIWC-2001). ' 

The Pennebaker Inventory of Limbic Languidness (PILL; Pennebaker, 1980) 

measured the frequency of general physical symptoms and sensations associated with 

stress are experienced. The PILL is a 54 item instrument with a five point scale designed 

to evaluate the frequency of general physical symptoms. The PILL, used in this study, 

was modified by using Pennebaker's Symptom/Emotion Checklist: A State Measure to 

select symptoms which were common to both the checklist and the inventory and related 

to an adolescent population. The modified symptom inventory consisted of 20 items. 

High scores reflect the higher amounts of physical symptoms associated with stress and 

anxiety. 

The Math Anxiety Rating Scale (MARS) was developed by Suinn to provide a 

unidimensional measure of anxiety related to number operations and other mathematical 

concepts (Suinn, Edie, Nicoletti, & Spinelli, 1972). Subjects indicated the degree of 

anxiety produced in response to situational items by indicating a range from one to five. 

Total scores reflected the sum of item values. High scores reflect high anxiety associated 

with mathematics. Normative information for secondary high schools was obtained 

(Suinn & Edwards, 1982) with 197.6 being the mean MARS-A score. 

Released test for the practice Standard of Learning Mathematics' Test was used 

which is a sample set of Standards of Learning (SOL) tests administered to Virginia 

public school students during the previous spring test administration released by the 

Virginia Department of Education. The released tests are not inclusive of all Standard of 
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Learning tests administered during the previous year; however, the tests are 

representative of the content and skills assessed. 

The Multiple Affect Adjective Checklist-Revised (MAACL-R,), developed by 

Lubin and Zuckerman (1999) measured affective states and traits. The instrument 

incorporates three basic scales: Anxiety, Depression, and Hostility. The checklist was a 

form with 132 adjectives to measure the major scales and the sub-scales of Positive 

Affect and Attention Seeking. Designed for use with college students as a measure of 

test anxiety, the instrument has also been used with high school populations. Raw scores 

for each subscale and each composite score were converted into t-score, using the 

corresponding table in the Appendix of the MAACL-R manual. 

Qualitative Analysis included content analysis of writing samples obtained from 

the experimental and control groups. The essays were analyzed using the Linguistic 

Inquiry Word Count (LIWC-2001), available for computer scoring. The LIWC-2001 

Dictionary was composed of 2,290 words and word stems. Each word or word-stem 

defined one or more word categories or sub dictionaries. For example, the word 'cried' is 

part of four word categories: sadness, negative emotion, overall affect, and a past tense 

verb. Hence, if it is found in the target text, each of these four sub dictionary scale scores 

will be incremented. As in this example, many of the LIWC-2001 categories are 

arranged hierarchically. All anger words, by definition, will be categorized as negative 

emotion and as overall emotion words. Each of the 74 preset LIWC-2001 categories is 

composed of a list of dictionary words that define that scale (Pennebaker, Francis, Booth, 

2001). 
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Findings and Conclusions 

This study explored seven research questions. The results of the detailed 

statistical analysis of those seven questions are examined in this section. The analytical 

procedure for each question is presented in this section and the results of the analysis 

upon the individual hypothesis formulated for each question were presented in the 

following section. 

Research Question One 

Research question one stated "What is the effect of expressive writing on stress in 

a sample of urban high school students?" 

Findings: 

Experimental Group 

A paired samples t-test was conducted to determine if there was a significant 

difference between the pretest and posttest scores on stress, as assessed by the PILL, for 

the experimental group. The results indicated that there was no statistically significant 

difference between the pre test (M =8.3, SD = 4.4) and post test (M=8.9, SD = 4.9) scores 

for the experimental group, t = .97, p>.05 (two-tailed). According to the empirical rule, 

about 68%) of the participants in the experimental group indicated a score range in 

responses from 3.9 to 12.7 on the pretest and 4.0 to 13.8 during the posttest on stress. 

The means varied slightly between the pretest and posttest scores on stress as measured 

by the PILL, but were not statistically significant. The null hypothesis was not rejected. 

Control Group 

A paired samples t -test was conducted to determine if there was a significant 

difference between the pretest and posttest scores on stress, as assessed by the PILL, for 



the control group. The results indicated that there was no statistically significant 

difference between the pretest (M=7.1, SD = 4.4) and posttest (M =6.9, SD = 4.8) scores 

for the control group, t = .2, p>.05 (two-tailed). Participants in the control group 

indicated a score range in responses from 2.7 to 11.5 on the pretest and 2.1 to 11.7 on the 

posttest. The means varied slightly between the pretest and posttest scores on stress as 

measured by the PILL, but were not statistically significant. The null hypothesis was 

not rejected. 

Between Groups 

A one-way analysis of variance (ANOVA) was conducted to determine if there 

was a significant difference between the experimental group and the control group on 

pretest scores of stress, as measured by the PILL. The results indicated that there was no 

statistically significant difference between the two groups, F (1, 93) = 1.8, p>.05. The 

null hypothesis was not rejected. 

Between Groups 

A one-way analysis of covariance (ANCOVA) was conducted to compare the 

effect of expressive writing on stress, as assessed by the PILL, between the experimental 

group and the control group, on the posttest, using the pretest PILL scores as a covariate. 

The results indicated that there was no statistically significant difference in post PILL 

scores between the experimental group and control group, F(l, 93) = 3.5, p>.05 partial 

eta squared = .04. However, there was a 2.0 difference between the experimental group 

(M=8.9, SD = 4.9) and the control group's mean stress scores (M= 6.9, SD = 4.8) on the 

posttest. The null hypothesis was not rejected. 



Conclusion 

The writing intervention did not have a significant effect on measured stress. 

Research Question Two 

Research question two stated "What is the effect of expressive writing on general 

anxiety in a sample of urban high school students?" 

Finding: 

Experimental Group 

A series of paired samples t tests were conducted to determine if there were 

differences between the pretest and posttest scores on the Depression, Anxiety, Hostility, 

Positive Affect, Sensation Seeking, Dysphoria, and PASS subscales and composite scores 

of the MAACL-R, for the experimental group. Results revealed that there were 

statistically significant differences between the pretest and posttest for the Depression 

(t=2.91, p<.001 (two-tailed), Anxiety (t=3.73, p<.001 (two-tailed), Hostility (t=3.94, 

p<.001 (two-tailed), and the Dysphoria composite score (t=4,52, p<.001 (two-tailed). 

Pretest score on the Depression subscale (M = 52.3, SD = 10.1), posttest score (M = 46.7, 

SD = 8.5), pretest score on the Anxiety subscale (M = 52.3, SD = 10.3), posttest score 

(M = 45.5, SD = 8.9), pretest score on the Hostility subscale (M = 52.8, SD = 8.9), 

posttest score (M = 47.3, SD = 8.7), and the pretest score on the Dysphoria composite 

score (M = 53.4, SD = 8.7), posttest score (M = 46.3, SD = 8.5). No significant 

differences between the pretest and posttest were found for the Positive Affect (t = -1.88, 

p>.05 (two-tailed), Sensation Seeking (t =.79, p> .05 (two-tailed), and PASS composite 

scores (t = -1.80, p> .05 (two-tailed) pretest score on the Positive Affect composite score 

(M = 42.8, SD = 10.9), posttest score (M = 46.5, SD = 11.9), pretest score on the 
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Sensation Seeking composite score (M = 59.2, SD = 14.1), posttest score (M = 56.6, 

SD = 18.9), and pretest score on the PASS composite score (M = 49.8, SD = 10.8), 

posttest score (M = 53.4, SD = 12.4). Although all scales and sub-scales did not show 

significant differences, the null hypothesis was rejected as there was a significant 

reduction in anxiety. 

Control Group 

A series of paired samples t tests were conducted to determine if there were 

differences between the pre test and post test scores on the Depression, Anxiety, 

Hostility, Positive Affect, Sensation Seeking, Dysphoria, and PASS subscales and 

composite scores of the MAACL-R, for the control group. Results revealed that there 

was a statistically significant difference between the pretest and posttest found for the 

Hostility subscale, ( t =1.5, p< .05 (two-tailed). Pretest score on the Hostility subscale 

(M = 50.0, SD = 7.9), posttest score (M = 47.6, SD = 9.0). No significant differences 

between the pretest and posttest were found for the Depression (t =1.0, p> .05 (two-

tailed), Anxiety (t = -1.2, p> .05 (two-tailed), Positive Affect (t = -.93, p> .05 (two-

tailed), Sensation Seeking (t =.98, p> .05 (two-tailed), Dysphoria (t =.65, p> .05 (two-

tailed), and PASS composite scores (t = -1.22, p > .05 (two-tailed). Pretest score on the 

Depression subscale (M = 48.2, SD = 7.2), posttest score (M = 46.6, SD = 8.8), pretest 

score on the Anxiety subscale (M = 47.4, SD = 7.5), posttest score (M = 49.8, 

SD = 12.2), pretest score on the Positive Affect composite score (M = 44.1, SD = 11.3), 

posttest score (M = 46.0, SD = 10.6), pretest score on the Sensation Seeking composite 

score (M = 57.6, SD = 16.0), posttest score (M = 54.3, SD = 21.7), pretest score on the 

Dysphoria composite score (M = 48.3, SD = 7.1), posttest score (M = 47.3, SD = 9.1), 
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and pretest score on the PASS composite score (M = 51.7, SD = 14.0), posttest score 

(M = 54.6, SD = 12.4). The null hypothesis was not rejected. 

Pretest Between Groups 

A series of one-way analysis of variances (ANOVAs) were conducted to 

determine if there was a significant difference between the experimental group and the 

control group on pre-test scores of general anxiety, as measured by the MAACL-R 

subscales (Depression, Anxiety, and Hostility) and composite scores (Positive Affect, 

Sensation Seeking, Dysphoria, and PASS). Results revealed statistically significant 

pretest differences between the experimental group and control groups on the subscale 

Depression [F (1, 93) = 4.9, p< .05, partial eta squared = .00], the subscale Anxiety [F (1, 

93) = 6.4, p< .05, partial eta squared = .06], and the composite score Dysphoria [F (1, 93) 

= 9.2, p< .05, partial eta squared = .09]. The results indicated that there was no 

statistically significant difference between the experimental and control groups on pretest 

results of Hostility [F(l, 93) = 2.4, p> .05, partial eta squared = .02], Positive Affect [F(l, 

93) = .22, p> .05, partial eta squared = .00], Sensation Seeking [F(l, 93) = .27, p> .05, 

partial eta squared = .00], and PASS [F(l, 93) = .44, p> .05, partial eta squared = .00]. 

The null hypothesis was rejected for comparisons on anxiety for the experimental and 

control groups. 

Posttest Between Groups 

A series of analysis of covariances (ANCOVAs) were conducted to determine the 

difference between the experimental and control groups post test scores on the 

Depression, Anxiety, Hostility, Positive Affect, Sensation Seeking, Dysphoria, and PASS 

subscales and composite scores of the MAACL-R, using their respective pre test scores 
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as covariates. Differences between the experimental and control group post test results 

reached statistical significance for the Anxiety subscale [F(l, 93) = 3.8 , p = .05, partial 

eta squared = .04]. Results revealed there were no statistically significant differences 

found between the experimental and control groups post test results on the subscale 

Depression [F(l, 93) = .00, p>.05, partial eta squared = .00], the subscale Hostility [F(l, 

93) = .02, p>.05, partial eta squared = .00], the composite score Positive Affect [F(l, 93) 

= .10, p>.05, partial eta squared = .00], the composite score Sensation Seeking [F(l, 93) 

= .22, p>.05, partial eta squared = .00], the composite score Dysphoria [F(l, 93) = 1.08, 

p>.05, partial eta squared = .01], and the composite score PASS [F(l, 93) = .05, p>.05, 

partial eta squared = .00]. The null hypothesis was rejected for anxiety. 

Conclusion 

The expressive writing intervention appeared to be effective as evidenced by 

statistically significant results indicating the experimental group reported decreased 

levels of depression, anxiety, hostility, and dysphoria from pre-test to post test. When 

compared to the control group and controlling for pre-test scores, statistically significant 

results revealed the experimental group reported lesser levels of anxiety. Additionally, 

the experimental group indicated higher levels in depression, sensation seeking, and 

positive affect with lower levels of hostility, dysphoria and PASS when compared to the 

control group. The control group indicated higher levels in hostility dysphoria, and 

PASS and lower levels in positive affect, depression and sensation seeking than the 

experimental group, though not statistically significant. 
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Research Question Three 

Research question three stated "What is the effect of expressive writing on 

mathematics anxiety in a sample of urban high school students?" 

Finding: 

Pretest-Posttest Experimental Group 

A paired samples t-test was conducted to determine if there was a significant 

difference between the pretest and posttest scores on math anxiety, as assessed by the 

MARS, for the experimental group. The results indicated that there was a statistically 

significant difference between the pretest (M = 232.7, SD = 74.5) and posttest (M= 218.8, 

SD = 77.7) scores for the experimental group, t= 2.03, p <.05 (two-tailed). There was a 

decrease of 13.9 in the mean scores for math anxiety, from pretest to posttest. The null 

hypothesis was rejected. 

Pretest-Posttest Control Group 

A paired samples t -test was conducted to determine if there was a significant 

difference between the pretest and posttest scores on math anxiety, as assessed by the 

MARS, for the control group. The results indicated that there was no statistically 

significant difference between the pretest (M= 209.3, SD = 71.9) and posttest (M =196.8, 

SD = 71.6) scores for the control group, t= 1.4, p>.05 (two-tailed). However, there was a 

12.5 decrease in the mean scores on math anxiety, from pretest to posttest. There was a 

wide range of dispersement in scores on the math anxiety scores ranging from 137.4 to 

281.2 between the pretest and posttest scores, as assessed by the MARS, for the control 

group. The null hypothesis was not rejected. 
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Pretest Between Groups 

A one-way analysis of variance (ANOVA) was conducted to determine if there 

was a significant difference between the experimental group and the control group on 

pretest scores of math anxiety, as measured by the MARS. The results indicated that 

there was no statistically significant difference between the two groups, F(l, 93) = 2.3, 

p>.05. However, results revealed that the experimental group reported more math anxiety 

as evidenced by them having a higher mean math anxiety score (M = 232.7, SD = 74.5) 

than the control group (M= 209.3, SD = 71.9). Math anxiety scores for the experimental 

group ranged from 158.2 to 307.2 and for the control group 137.4 to 281.2 as assessed by 

the MARS between groups on the pretest. The means varied between the pretest scores 

between the experimental group and the control group but were not statistically 

significant. The null hypothesis was not rejected. 

Posttest Between Groups 

A one-way analysis of covariance (ANCOVA) was conducted to compare the 

effect of expressive writing on anxiety, as assessed by the MARS, between the 

experimental group and the control group, on the posttest, using the pretest MARS scores 

as a covariate. The results indicated that there was no statistically significant difference 

in post MARS scores between the experimental group (M=218.8, SD = 77.7) and control 

group (M= 196.8, SD = 71.6), F(l, 93) = 1.9, p>.05, partial eta squared = .02. However, 

there was a 22 point difference between the experimental group and the control group's 

mean anxiety scores on the post test. Math anxiety scores for the experimental group 

ranged from 141.1 to 296.5 and for the control group 125.2 to 268.4 between groups on 
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the posttest as assessed by the MARS. There was a significant dispersement in ranges 

but they were not statistically significant. The null hypothesis was not rejected. 

Conclusion 

Results concerning the expressive writing intervention's effectiveness in 

decreasing math anxiety in this sample appeared to be mixed. There were no statistically 

significant differences found between the experimental and control groups pre-

intervention. The expressive writing intervention appeared to be effective in reducing 

math anxiety as evidenced by the experimental group reporting statistically significant 

decreased levels of math anxiety, pretest to posttest. When comparing the experimental 

group to the control group and controlling for pretest scores, no statistically significant 

difference was found. 

Research Question Four 

Research question four stated "What is the effect of expressive writing on mathematics 

test scores in a sample of urban high school students?" 

Finding: 

Experimental Group 

A paired samples t-test was conducted to determine if there was a significant 

difference between the pretest and posttest scores on the Mathematics' Practice Standard 

of Learning Test for the experimental group. The results indicated that there was no 

statistically significant difference between the pretest and posttest scores for the 

experimental group, t = .85, p>.05. Mean scores on the Mathematics' Practice Standard 

of Learning Test decreased by 4.5 points pre test (M = 50.3, SD = 18.7) to post test (M = 

45.8, SD = 13.3). Participants' scores ranged from 31.6 to 69.0 on the pretest and 32.5 to 
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Standard of Learning Test. The means varied slightly between the pretest and posttest 

scores on math scores as measured by the Mathematics' Practice Standard of Learning 

Test but were not statistically significant. The null hypothesis was not rejected. 

Control Group 

A paired samples t -test was conducted to determine if there was a significant 

difference between the pretest and posttest mathematics scores, as assessed by the 

Mathematics' Practice Standard of Learning Test, for the control group. The results 

indicated that there was no statistically significant difference between the pre test and 

post test scores for the control group, t= .85, p>.05. Mean scores on the Mathematics' 

Practice Standard of Learning Test decreased by 7.7 points from pre test (M= 55.1, 

SD = 17.4) to posttest (M = 47.4, SD = 15.1). Participants' scores ranged from 37.7 to 

72.5 on the pretest and 32.3 to 62.5 on the posttest for the control group as assessed by 

the Mathematics' Practice Standard of Learning Test. The means decreased slightly 

between the pretest and posttest math scores as measured by the Mathematics' Practice 

Standard of Learning Test but were not statistically significant. The null hypothesis was 

rejected. 

Pretest Between Groups 

A one-way analysis of variance (ANOVA) was conducted to determine if there 

was a significant difference between the experimental group and the control group on 

pretest mathematics test scores, as measured by the Mathematics' Practice Standard of 

Learning Test. The results indicated that there was no statistically significant difference 

between the experimental group (M = 50.3, SD = 18.7) and the control group (M = 55.1, 
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SD = 17.4), F(l, 93) = 1.4, p >.05. However, results revealed that the control group 

scored higher on the Mathematics' Practice Standard of Learning Test than the 

experimental group. The means varied slightly between the pretest scores between the 

experimental group and the control group on pretest math scores, as measured by the 

Mathematics' Practice Standard of Learning Test, but were not statistically significant. 

The null hypothesis was not rejected. 

Posttest Between Groups 

A one-way analysis of covariance (ANCOVA) was conducted to compare the 

effect of expressive writing on mathematics scores, as assessed by the Mathematics' 

Practice Standard of Learning Test, between the experimental group and the control 

group, on the posttest, using the pretest Mathematics' Practice Standard of Learning Test 

scores as a covariate. The results indicated that there was no statistically significant 

difference in post Mathematics' Practice Standard of Learning Test scores between the 

experimental group (M = 45.8, SD = 13.3), and control group (M = 47.4, SD = 15.1), F(l, 

93) = .24, p >.05, partial eta squared = .00. Further examination of the results revealed 

the control group scored higher on the Mathematics' Practice Standard of Learning Test 

at post test than the experimental group, when controlling for pretest scores. The means 

varied slightly between the posttest scores between the experimental group and the 

control group on math scores with the control group scoring higher, as measured by the 

Mathematics' Practice Standard of Learning Test, but were not statistically significant. 

The null hypothesis was not rejected. 
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Conclusion 

The expressive writing intervention did not appear to be effective in increasing 

mathematics scores in this study. There were no statistical significant differences found 

between the experimental and control groups pre-intervention. Following the 

implementation of the expressive writing intervention, the experimental group and the 

control group did not report statistically significant differences in their mathematics 

scores. However, both groups experienced decreases in their mathematics scores from 

pretest to posttest, though not statistically significant. When comparing the experimental 

group to the control group and controlling for pretest scores, no statistically significant 

difference was found; yet the control group had higher mean mathematics scores than the 

experimental group. 

Research Question Five 

Research question five stated "What is the relationship between the predictor 

variables, group membership (experimental and control) stress, general anxiety, math 

anxiety, and previous mathematics performance on the outcome variable, mathematics 

test scores, in a sample of urban high school students?" 

Finding: 

Standard multiple regression was used to assess the contribution of the predictor 

variables (e.g., group membership, posttest scores on the PILL, MAACL-R, and the 

MARS-A, and the pre-test scores of the VA Math Practice SOL) on the outcome variable, 

the posttest scores on the VA Math Practice SOL. The regression model was not 

statistically significant, F (5, 67) = 1.82, p >.05; adjusted R square =.054. When 

evaluating the predictor variables individually, the pretest scores on the VA Math 
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Practice SOL made a significant and unique contribution to explaining the outcome 

variable, November VA Math Practice SOL, when the variance explained by all the other 

predictor variables are controlled (beta = .28,/? <..02). 

Additional Analysis 

An additional analysis, a one-way between groups MANCOVA, was conducted to 

investigate the differences between the experimental and control groups on the posttest 

scores for the VA Math Practice SOL, PILL, MARS-A, and the MAACL-R. Preliminary 

assumptions' testing was performed to check for normality, linearity, outliers, 

homogeneity of variance, and multicollinearity; no serious violations were noted. 

Finding: 

Between Groups 

There were no statistically significant differences found between the experimental 

and control groups on the combined dependent variables, F (4, 70) = .18,p <.95; Wilks' 

Lambda = .99; partial eta squared < .01. The experimental group had higher means on 

the PILL (M = 8.78, SD = 4.9), MARS-A (M = 223.20, SD = 79.1), than the control 

group (M =6.67, SD = 4.1), (M = 194.82, SD = 72.5). Ancillary analyses revealed no 

statistically significant differences between the experimental group and control group 

when collectively considering posttest mathematics scores, anxiety scores, general 

anxiety scores, and mathematics anxiety scores. 

Conclusion 

Regardless of whether the participants were in the experimental or control group 

and their levels of stress, general and mathematics anxiety, only previous mathematics 

performance appeared to contribute to the participants' later mathematics performance. 
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Results indicate the better previous mathematics performance is the better later 

mathematics performance will be. In this study, expressive writing did not appear to be 

an effective intervention in improving mathematics performance although other studies 

have shown gains in academic achievement with its implementation. 

Research Question Six 

Research question six stated "Is there a significant difference within group 

comparison for the experimental group in the cognitive processes category in a sample of 

urban high school students' expressive writing samples?" 

Finding: 

Cognitive Processes 

Experimental Group 

A series of paired samples t tests were conducted to determine if there were 

significant differences between the experimental groups mean scores Day 1 to Day 3 on 

cognitive processes scores. Results revealed that there was a statically significant 

difference between Day 1 and Day 3 mean scores essays for the essays for the Insight 

subcategory, t = -3.4, p< .001, (two-tailed). Differences between mean scores on Day 1 

and Day 3 essays for the Cognitive processes subcategory reached statistical significance, 

t = -2.0, p = .05, (two-tailed). 

No significant differences between Day 1 and Day 3 essays were found for other 

measured cognitive processes. 

Control Group 

A series of paired samples t- tests were conducted to determine if there were 

significant differences between the control groups mean scores on Day 1 to Day 3 
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cognitive processes scores. Statistically significant differences were found between Day 

1 and Day 3 mean scores on Cognitive Processes, t = -2.3, p< .05 (two-tailed); Insight 

t = -3.7, p< .001 (two-tailed); and Causation, t = 2.5, p< .05 (two-tailed). 

No significant differences between Day 1 and Day 3 essays were found for other 

measured processes. 

Between Groups 

A series of independent samples t- tests were conducted to determine if there were 

significant differences between the experimental and control group's mean scores on Day 

1 and Day 3 on cognitive processes scores. For Day 1, statistically significant differences 

between the experimental group and the control group were found for the subcategories 

Cognitive Processes, t= -2.7, p <.05 (two-tailed); Insight (t= -4.7, p <.05 (two-tailed), 

Tentative, t= -2.8, p < .05 (two tailed); Inclusive, t=2.0, p < .05 (two tailed) and 

Exclusive, t= -3.6, p <.05 (two-tailed). For Day 3, statistically significant differences 

between the experimental and control groups were found for subcategories Insight, t=2.7, 

p < .05 (two-tailed); Inclusive, t=2.4, p < .05 (two-tailed) and Exclusive, t= -3.0, p < .05 

(two-tailed). Of the statistically significant differences, the experimental group reporter 

higher levels for all the subcategories except for the Inclusive subcategory. 

Conclusion 

The experimental group was able to process and express their thoughts in areas of 

discussion with words reflecting organizing their thought patterns as they were writing on 

how they felt about math. They used words indicating what they knew and considered 

possibilities as evidenced by their use of exclusive words and their feelings about a 

subject in which the performance for them was low. The control group used more words 
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connecting and giving examples as evident of their use of inclusive words as they wrote 

about their plans after high school. 

Research Question Seven 

Research question seven stated "Is there a significant difference within group 

comparison for the experimental group in the psychological processes category in a 

sample of urban high school students' expressive writing samples?" 

Finding: 

Psychological Processes 

Experimental Group 

A series of paired samples t- tests were conducted to determine if there were 

significant differences between the experimental groups mean scores Day 1 to Day 3 on 

psychological processes. Statistically significant differences between Day 1 and Day 3 

mean scores were found for Social Processes, t = 3.5, p< .05 (two-tailed); Friends, 

t = 2.5, p< .05, (two-tailed); and Humans, t = 4.0, p< .05 (two-tailed). 

No significant differences between Day 1 and Day 3 mean scores were found for 

other psychological processes. 

Control Group 

A series of paired samples t tests were conducted to determine if there were 

significant differences between the control groups mean scores Day 1 to Day 3 for 

psychological processes. Statistically significant differences between Day 1 and Day 3 

mean scores were found for Social Processes, t = -4.7, p< .05 (two-tailed); Family, 

t = 2.4, p< .05, (two-tailed); Affective Processes , t = -2.9, p< .05, (two-tailed); Negative 

Emotions, t = -3.3, p< .05 (two-tailed); and Anger, t = -3.1, p< .05 (two-tailed). 
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Differences between Day 1 for the Positive Emotions subcategory reached statistical 

significance, t = -2.0, p = .05, (two-tailed). 

No significant differences between Day 1 and Day 3 mean scores on other 

psychological processes were found. 

Between Groups 

A series of independent samples t -tests were conducted to determine if there were 

significant differences between the experimental and control group mean scores on Day 1 

and Day 3 psychological processes. For Day 1, statistically significant differences 

between the experimental group and the control group were found for the subcategories 

Negative Emotions, t= -6.4, p < .05(two-tailed); Anxiety, t= -2.3, p < .05 (two-tailed); 

Anger, t= -3.6, p < .05 (two-tailed) and Sadness, t= -2.5, p < .05 (two-tailed). The 

experimental group scored higher in all categories. For Day 3, statistically significant 

differences between the experimental and control groups were found for subcategories 

Social Processes, t=5.7, p < .05 (two-tailed); Affective Processes, t= 2.7, p < .05 (two-

tailed); Positive Emotion, t= 4.7, p < .05 (two-tailed); Negative Emotion, t = -3.0, p < .05 

(two-tailed); Anxiety, t = -2.4, p < .05 (two-tailed) and Sadness, t= -3.5, p < .05 (two-

tailed). 

Conclusion 

The experimental group used more negative words and words expressing anger, 

anxiety and sadness on both day one and day three. Day one asked about their feelings 

about mathematics and day three asked about their feelings about school. The control 

group used more positive words and happy words in their writing with some indication of 

anxiety. Their topic for day three was on their favorite time of the year. 



194 

Summary of Findings 

The purpose of this mixed method model research design was to see if there is an 

effect on anxiety, stress, mathematics anxiety, cognitive processes and psychological 

using a short term writing intervention. Results of this study indicate that a decrease in 

stress, and anxiety could result in increased academic performance. Allowing students an 

opportunity to express their cognitive and psychological thoughts allows teachers an 

opportunity to assess student's needs. A brief summary of each of these areas noted 

below, explains the results from each topic. 

Stress: The experimental group disclosed emotional feelings about the value-

laden topics during the writing intervention which may have attributed to the 

experimental group's higher levels of stress during this study. Although the stress level 

of the experimental group did not increase much, it was evident when reviewing their 

emotional responses on the expressive writing intervention. Participants in the control 

group reported decreased levels of stress from pretest to posttest. The control group 

wrote about neutral topics which did not provoke emotional feelings. Results indicate 

there is a level of stress experienced by students and this study will serve as an area to be 

considered when working with adolescents. 

General Anxiety: The expressive writing intervention was effective as evidenced 

by statistically significant results indicating that the experimental group reported 

decreased levels of anxiety. In addition, the scales measuring depression, anxiety, 

hostility, and dysphoria also decreased from pretest to posttest. When compared to the 

control group and controlling for pretest scores, statistically significant results revealed 

the experimental group reported lesser levels of anxiety after the writing intervention. 
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Math Anxiety: Both the experimental group and the control group had a reduction 

in math anxiety after the expressive writing intervention. The expressive writing 

appeared to be therapeutic for both groups whether they wrote on a value-laden topic or a 

neutral topic. 

Practice Mathematics Virginia Standards of Learning: Students enrolled in a 

geometry class must take the Virginia Standards of Learning Test at the end of the 

course. Participants in this study took the practice SOL mathematics test which was a 

group of questions, put together by the mathematics' department, from the State 

department release tests items from previous geometry SOLs. Passing benchmark scores 

range between 62% - 100%), middle scores range between 51% - 61%, and failing scores 

range between 0% - 50%. Prior to the expressive writing intervention, participants in the 

experimental group had a 24% pass rate, with 28% falling in the middle range and 48%) 

falling below the benchmark. After the expressive writing intervention the experimental 

group had a 12% pass rate, with 31% falling in the middle range and 57%) falling below 

the benchmark. Prior to the expressive writing intervention participants in the control 

group had a 38% pass rate, with 31% falling in the middle range and 31% falling below 

the benchmark. After the writing intervention, the control group has a 19% pass rate, 

with 22%) falling in the middle range and 59% falling below the benchmark. Both groups 

showed a decrease in the pass rate, and an increase in the below the benchmark rate. 

Scale scores on the SOLs are 500-600 for pass/advanced, 400-500 for 

pass/proficient, and 0-399 for failing score. In high school, students scoring in the 

expedited category ranging between 375 and 399, are allowed to re-test during the same 

testing window to increase chances for passing. During the SOL Test, the expressive 



writing group had a 52% pass rate, 48%) failure rate with 39%) of participants from the 

failure group falling in the expedited re-take range. The control group had a 49% pass 

rate, 51%o failure rate with 27% falling in the expedited re-take range. Overall the school 

had a 49%) pass rate in geometry during the January 2010 testing cycle and a 47% pass 

rate during the January 2011 testing cycle indicating a slight decrease in comparison of 

overall mid-year scores. 

Cognitive Processes: The experimental group was able to process their thoughts 

in areas of written expression, organizing their thought patterns as they were writing on 

how they felt about math. They used words indicating what they knew and considered 

possibilities as evidenced by their use of exclusive words regarding their feelings about a 

subject where the assessment resulting in low math performance. The control group used 

more words connecting and giving examples evident by their use of inclusive words as 

they wrote about their plans after high school. 

Psychological Processes: The experimental group used more negative words and 

words expressing anger, anxiety and sadness on both day one and day three. Day one 

asked about their feelings about mathematics and day three asked about their feelings 

about school. The control group used more positive words and happy words in their 

writing with some indication of anxiety. Their topic for day three was on their favorite 

time of the year, a neutral topic, allowing them to express positive thoughts on something 

they enjoyed. 

Limitations of the Study 

The timeframe for the intervention was a limitation due to school activities which 

included grade level assemblies, field trips, homecoming activities, marking period 
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review, and students out for teacher work day grading period. Individual results were not 

analyzed during this study. With the exception of one intact class, the alternate schedule 

did not allow researcher an opportunity to administer the writing intervention for three 

consecutive days as noted in the original expressive writing protocol by Pennebaker and 

Beal (1986). 

Additional limitations included awaiting the division's approval after seeking 

approval from the IRB at Old Dominion University. This resulted in a delay in starting 

the research. Due the late start of the research, the researcher had to work around the 

school's schedule. Student attendance was a factor which did not allow administering of 

instruments to all students when scheduled. Researcher sent for students during other 

class periods and held small groups after school. Permission forms were not returned 

resulting in frequent reminders, telephone calls to parents, pulling students from other 

classes, and soliciting support from school counselors. 

An additional limitation that may have influenced the outcomes is that the 

students received additional support services after the writing samples from the 

experimental group regarding their feelings about mathematics were read. Both the 

experimental and control groups received the services. The essays had themes that 

indicated their fear of failing the state test, insecurity of understanding mathematical 

concepts and despair over self-efficacy and self-competency. While intervening to aid 

the students was a professional responsibility, it also presented ethical dilemma of 

proceeding with research or stopping to assist participants. The Chair of the Dissertation 

Committee was consulted and the decision was made to offer the additional support 

services. Permission was given to support the students' needs noting the ethical 
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obligation of meeting the needs of participants when one discovers existing psychological 

concerns or issues arising during research. 

The sample size, power and significance detecting a medium was not met with 

this research study (n=47). Cohen suggests an N of 64; for a large difference at the same 

power level, an N of 26 is suggested. To detect a medium difference at power .80 for a 

multiple regression, 84 and 91 participants are suggested for four and five independent 

variables, respectively. 

Data collection instrument limitations, such as the length of the MARS-A (98 

items) and MAACL-R (132 adjectives), may have altered the accuracy of the responses, 

an instrumentation threat. Examinee motivation on instruments, particularly those who 

may experience test anxiety, can be impacted by test length, Taylor and Deane (2002). 

Although the MARS-A was used in conjunction with the MAACL-R with an adapted 

version, students complained about the length of both instruments. Students did not 

complain while responding to the modified version of the PILL, which was 20 items, but 

had questions about some of the symptoms. 

In spite of the limitations noted on the research, the study contributes useful 

information, though the findings are not consistent with much of the previous research. 

These studies also added to the research of knowledge as well as provide information that 

can be potentially helpful in understanding the relationship of these variables of stress, 

anxiety, math anxiety, cognitive and psychological processes to the Virginia Standard of 

Learning mathematics' performance for high school students. 
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Discussion 

Expressive writing is a brief writing intervention that has shown positive 

outcomes on a variety of subjects for a variety of conditions. When the researcher first 

approached the lead math teacher about the expressive writing intervention and teaching 

the second part of the geometry course during first semester, the idea was met with 

opposition. It was expressed that students should retake the entire course and take the 

SOL test during the spring administration in May. After consulting with the principal, on 

possible advantages of not waiting, the decision was made to offer the course during the 

first semester to benefit students. 

During the expressive writing intervention, students met the researcher in one of 

the computer labs and completed the first writing topic. On Day 1, the experimental 

group was asked about their feelings towards mathematics. Participants began to write 

immediately, non-stop. The level of engagement generated teacher's comments 

regarding how eager they were in responding to the topic. The students' willingness to 

share their thoughts resulted in the researcher reading the results immediately that 

evening after school. After reading each essay, information shared from the experimental 

group indicated a sense of hopelessness regarding their past and previous math 

performance. For the researcher, the expressive writing exercise confirmed the 

importance of giving students a voice and listening to their needs. The researcher felt 

compelled to share the overall comments with the chair of the dissertation committee 

inquiring if and what support could be given to students. After collaboration, the 

researcher was encouraged to move forward in assisting students. A team of educators 

were called for a meeting consisting of the division's math supervisor, the math coach 



and the teachers of the course. Results from the meeting yielded strategies for students in 

both the experimental and control group which included tutorial during school, with 

necessary pull-outs from other classes, and Saturday school. Teachers were willing to 

hold the sessions at the school or at a site in the community. Willingness of the teacher's 

response indicated their commitment to utilize information from the expressive writing 

intervention to help students reduce their anxiety. Results from the expressive writing 

intervention indicated the student's fear of failing the state test, insecurity of 

understanding mathematical concepts, despair over self-efficacy and self-competency, 

and a strong desire to receive a high school diploma all adding to the levels of the 

student's emotional anxiety. 

Anxiety 

The expressive writing intervention was effective, as evidenced by statistically 

significant results for the experimental group in reducing anxiety within group 

comparison from pretest to posttest. The posttest between group comparisons indicated 

statistical significance in anxiety with a reduction in anxiety for the experimental group 

with an increase in anxiety for the control group. In an effort to improve academic 

performance, allowing students an opportunity to express their feelings, could initiate 

early interventions from teachers and counselors in reducing anxiety strategies. Anxiety 

is a prevalent problem among young people. Although identification and treatment of 

anxiety occurs often during early adulthood, approximately half of those treated for 

anxiety indicate an earlier onset during childhood or adolescent years (APA, 2000). 

High test anxious individuals experience physiological changes (e.g., increased heart 

rate) and the negative emotional reactions of state anxiety, triggering them to attempt to 



avoid or minimize the testing threat, depending on the degree to which a test is viewed 

as being threatening (Spielberger, 1995). 

Math Anxiety 

Results from the pretest to posttest within group comparison indicated the 

expressive writing intervention was effective in reducing math anxiety as evidenced by 

the experimental group reporting statistically significant decreased levels of math 

anxiety. Both the experimental group and the control group had a reduction in math 

anxiety after the expressive writing intervention. The expressive writing appeared to be 

therapeutic for both groups whether they wrote on a value-laden topic or a neutral topic. 

Math anxiety is consistently related to math performance (e.g., Hembree, 1990; Liebert & 

Morris, 1967; Hsiu-Zu, et al , 2000). Researchers have found correlations commonly 

within the -.11 to -.36 range, a small negative relationship pointing out that students with 

higher levels of math anxiety are inclined to have lower levels of math performance (e.g., 

Hembree, 1990; Ma, 1999). Math anxiety, according to numerous studies (e.g., Betz, 

1978, Hembree, 1990; Liebert & Morris, 1967; Ma, 1999,) has been found to have a 

consistent but small negative relationship with math achievement with students 

experiencing high levels of math anxiety performing at lower mathematic levels 

academically. 

Math anxiety may pose a concern for career and technical educational students 

because many students suffering from math anxiety have little confidence in their ability 

to do math, and tend to take a minimum number of required math courses; this limits 

their career choice options (Scarpello, 2007). It is also noted by Scarpello, that math 

anxiety can begin as early as grade four and increases during middle and high school 



which can be caused by past classroom experiences, parental influences, and 

remembering poor past math performance. 

Math anxiety can begin as early as grade four and increases during middle and 

high school which can be caused by past classroom experiences, parental influences, and 

poor past math performance (Scarpello, 2007). It was apparent, after reviewing the 

results, that math anxiety, needed math skills, and unsuccessful standardized tests have 

been a problem for many of the students. Information sharing and collaborative measures 

are essential, not only in math, but for the entire school in meeting academic goals. 

Stress 

Results on perceived stress did not show significant differences during the pretest 

or posttest between groups. The experimental group disclosed emotional feelings about 

the value-laden topics during the writing intervention which may have attributed to their 

higher levels of stress during this study. Highly anxious students in stressful situations 

may be more susceptible to unwanted failure in math despite often showing competency 

in other areas (Beilock, 2008). This body of research could be used in early detection of 

student stress through the expressive writing intervention. 

Mathematics SOL Results 

Results from the end- of-course testing of the math SOL resulted in the 

experimental expressing writing group scoring at a 52% pass rate, a 48% failure rate 

with 39%) of participants from the failure group falling in the expedited re-take range. 

The control group had a 49% pass rate, a 51% failure rate with 27%) of the participants 

falling in the expedited re-take range. Participant who scored between 375 and 399 

(expedited range) were allowed another opportunity to retest within a week with 



remediation prior to retaking the SOL's. As students become less anxious about their 

math performance, they may make less careless mistakes on the various types of 

computations (Beilock, 2008), their test scores may improve, and they can be better 

prepared for the future while experiencing more confidence in their approach to 

learning. 

Mathematics' Performance 

The experimental and the control group experienced decreases in their mean 

mathematics scores from pretest to posttest, though not statistically significant. The 

means varied slightly between the pretest scores between the experimental group and the 

control group as measured by the Mathematics' Practice Standard of Learning Test. 

Results indicated the control group had higher mean scores on the Mathematics' Practice 

Standard of Learning Test than the experimental group during the posttest between 

groups comparison. The participants in this study were enrolled in the geometry class 

due to failing the course the previous semester. Some students may have failed the 

course more than one time indicating poor previous math performance. This body of 

research was used to open opportunities for students to experience success in passing the 

SOL mathematics test through expressive writing. 

Mathematical understanding and high school assessments provide adolescents 

with skills and experiences that pave the way to both college and careers (Brown & 

Conley, 2007). Students decrease their level of math courses needed due to poor 

experiences and some due to lack of knowledge of what skills are needed in various 

careers. This approach should start at elementary school and continue through high 

school. Shapka, Domene, and Keating (2006), looked at math being a filter in career 



aspirations and noted that math achievement shaped careers of students from grade nine 

through their post secondary schooling. 

Cognitive Processes 

Statistically significant differences' were found between Day 1 and Day 3 mean 

scores within group comparison for both the control and experimental groups on 

cognitive processes. Smyth et al. (2001) posits that narrative formation and coherence are 

necessary for expressive writing to be beneficial. Harber and Pennebaker (1992) explain 

that cognitive processing helps to organize and structure the memory and therefore 

creates a more adaptive schema related to the traumatic or stressful event. Results from 

this research could be used in teachers working with students on how in organizing their 

thoughts for better understanding. Math teachers could have students show their work on 

a problem, giving partial credit for analyzing their thoughts on paper indicating what 

went wrong in multi-step math problems. 

Statistical significant differences were found within group for the experimental 

group on psychological processes category in social processes, friends, and humans areas. 

Within group results for the control group indicated statistical significance in 

psychological processes category in social processes, family, affective process, positive 

emotions, negative emotions and anger. Between groups comparisons revealed the 

experimental group used more negative words and words expressing anger, anxiety and 

sadness on both Day land Day 3 than the control group. The control group used more 

positive words and happy words in their writing with some indication of anxiety than the 

experimental group. This research could be used in allowing students opportunities to 

express their feeling through writing which may be beneficial in improving and 
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sustaining student academic and social success. The expressive writing intervention may 

be one of the first tools needed to assist schools in identifying the individual needs of 

their students. 

The degree to which people express emotions and how they express emotions can 

tell what they are experiencing (Tausczik & Pennebaker, 2010). During the expressive 

writing intervention, the experimental group indicated mixed emotions in anxiety, anger 

and sadness when expressing their thoughts on how they felt about mathematics. 

Implications for School Counselors 

This study used Expressive Writing as an intervention to reduce anxiety and stress 

that could be contributing to poor test performance. This should be of particular interest 

to school counselors as they work towards closing the achievement gap. As a result of 

this research, counselors could have students journal their thoughts and discuss with 

them ways to improve social and academic skills. This can be done as individual 

counseling and could start at the beginning of school year as counselors try to get to 

know their students. They could have them write about their best subject and why and 

maybe at subsequent meeting, students could share information regarding subjects they 

struggle with and what could help them. The expressive writing intervention could be 

implemented in conjunction with SOL preparation, study groups, and groups offering 

test taking strategies. Counselors could also take data from marking periods and meet 

with students in small groups and write about why they have grades that are not 

successful and thoughts about what would be beneficial in helping them. 

Approximately one out of every eight students will struggle with anxiety 

(Wagner, 2005) and the social, emotional, and academic well being of students depend 

on the involvement and support of the school counselor. Results from this research 



could be used for school counselor to educate and support school personnel in early 

identification of students with stress and anxiety and implementation through early 

interventions. The school counselor can work with school administration to identify 

various resources and ways to educate staff, parents and other stakeholders on student 

stress and anxiety during community and in-school staff in-service training. Through 

collaboration with teachers, administrators, families and community resources, the next 

generation of school counselors will have acquired the knowledge and skills to work in 

collaboration with other school stakeholders to meet the academic needs of students 

(Dahir, 2009). Resources including books, materials on stress and anxiety, as well as 

results from this study may be used to educate all stakeholders. Young people often 

imitate their parents' methods of handling stress. Therefore, it is important to consider 

family dynamics and include the parents when working with students (Matos et al., 

2008). School counselors, by communicating with families, can help students examine 

their expectations and assess the effects that these expectations may have on their level 

of stress and anxiety. 

An integral role of school counselors is to support the school community by 

assisting school personnel in identifying student's needs and implementing supportive 

interventions (Hanie & Stanard, 2009). School counselors are in a powerful position to 

show how they can complement student success through promoting academic rigor 

(Stone & Dahir, 2006). From the research counselors, within this urban school division, 

could review the academic profile of each student on their case load. Seniors in a 

position of not graduating without passing the Virginia Standard of Learning geometry 
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test could benefit from early interventions to support anxiety, stress, or any obstacles 

impeding their success. 

This body of research further adds to the urgency of including and viewing the 

school counselor as a key person in decreasing anxiety and stress through expressive 

writing, as a strategy for academic success in schools. School counselors have access to 

student's grades during each marking period. This data could be used in assisting those 

failing students. Students in this study experienced levels of stress and anxiety through 

failing a math course that could impede graduation. School counselors could use the data 

from this research to help students decreasing levels of stress and anxiety through various 

types of groups or individual counseling. Results from the expressive writing 

intervention could be used by counselors during classroom guidance. 

Implications for Private Practice or Other Counselors Working with Children and 
Adolescents 

Students may have outside counseling sources to assist them with coping with life 

challenges. Counselors can work collaboratively with day treatment counselors and in-

home counselors dealing with the common issues of ADHD, ODD, behavioral issues, 

and anger issues as they observe and identify behaviors that may prevent the students 

from excelling socially and academically. The treatment of anxiety focuses on 

identifiable symptoms and behaviors rather than a specific diagnosis. Preventions and 

treatments can be discussed with health professionals prior to a diagnosis (Wagner, 

2005). The expressive writing intervention used in this research could serve as a means 

to reducing anxiety in students, thus improving their academic performance as well as 

exhibiting more positive social behaviors. 



Expressive writing is a therapeutic exercise which allows individuals an 

opportunity to write about emotional issues or anything that is blocking progress, i.e. 

grades, health, personal and social growth. Writing rather than talking about situations 

often times opens a way for information to flow and improves how we process 

information. Cognitive Processing - organizing their thoughts: Psychological 

Processing - how they respond to family, friends, social groups. Emotional cues such as 

sadness, happiness, and hostility when recognized, could help in supporting progress for 

clients. 

Professional counselors could work with school administrators by strategically 

planning and establishing groups in improving attendance, academic progress, and 

behavior. Facilitating parent workshops, as well as faculty workshops could be viewed 

as growth opportunities for counseling professionals could share while working with 

children and adolescents. There has to be a team effort between all stakeholders when 

working with students. As a result of this research, professionals in social work as well 

as those in private practice could use expressive writing as a source of gaining insight and 

understanding of how their client's feel. A variety of school related factors are 

negatively associated with anxiety including poor sleep (Mayers, Grabau, Campbell, & 

Baldwin, 2009), school connectiveness (Shochet, Dadds, Ham, & Montague, 2006), and 

school refusal (McShane, Walter, & Rey, 2001). 

Implications for Counselor Educators 

University and college professors could share strategies on how to recognize 

anxiety and stress in students and various ways to use in ways to get to know their 

students. They could also share various mean of communication when students are 

reluctant in talking with their school counselor. The expressive writing intervention 



could serve as one way in which counselors can get to know students and counseling 

educators could share insight on what to look for when reviewing what student's have 

written. 

Educating future counselors in supporting the needs of students is one step 

towards supporting the school's goals and visions. Traditional counseling roles are 

evolving and creativity in meeting the challenges of students is essential as the profession 

moves forward. University and college professors could provide course work in ways to 

use data as they support the division goals of academic success for all students. 

Collaboration with PreK-12 schools is essential in establishing partnerships and being 

current about the day to day dynamics within schools and encourage expressive writing 

interventions during practicum and internship experiences. Applying knowledge and 

theories to the population of students within schools may serve as a practical way to get 

upcoming school counselors aware of school expectations. 

This body of research strived to bring awareness to counseling educations in the 

hope of strengthening the profession through commitment in widening the opportunity 

gaps and closing the achievement gaps that are leaving so many students behind. This 

starts in knowing their students and meeting the needs of their students in areas outlined 

in this research. 

Implications for Schools 

Principals are tasked with serving all students, meeting annual yearly progress 

(AYP), benchmarks for SOL's, attendance benchmarks, and meeting requirements for on 

time graduation while creating safe and orderly schools. As students become less 

anxious about their math performance, they may make fewer careless mistakes on the 

various types of computations (Beilock, 2008), their test scores may improve, and they 
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can be better prepared for the future while experiencing more confidence in their 

approach to learning. Schools are being creative in trying to meet these goals; however, 

new strategies are needed to include all staff and personnel. 

In reviewing the writing samples from the expressive writing intervention, 

students in the experimental group expressed high levels of math anxiety. Teachers could 

use this research in allowing students an opportunity to express math concerns or any 

content concerns during the beginning of the school year which could be beneficial for 

students and teachers. Identifying the problem and discussing strategies together would 

support decreasing anxiety students may feel. Many students will remain unidentified 

and unsupported without the involvement of school personnel. Using this research to 

educate school personnel during staff development or in-service training would better 

educate personnel on the importance of expressive writing in possibly indicating signs of 

stress and anxiety among the student body. 

Teacher's interaction with students may often lead to developing a rapport with 

them and thus, teachers may be the first individuals to recognize stress and anxiety in 

students (Wagner, 2005). Teachers can participate in a school in-service on how to use 

and assess the writing activity used in the experimental group during this study. The 

writing activity may be used in all classes as a pre-assessment of students' thoughts of the 

academic area being taught. Based on guidelines shared at the in-service teacher may 

referred to guidance, in a timely manner, names of students who may benefit from group 

sessions and or other assistance. 

The traditional teaching method of asking students to raise their hands is not 

helpful for a student who never raises his/her hand because he/she would not have the 
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answer. Allowing students to write down their thoughts, without putting their names on 

their papers, could open the dialogue for what is needed to help students who are not 

progressing in a content area. Math has to be more than computations; it has to be an 

arena of investigation in order for students to understand and enjoy mathematics (Newby, 

2004). Incorporating pre-and post- writing activities in mathematics may allow students 

to explore their strengths and address their derailers in the content area. 

Many students are experiencing stress and anxiety that may be a result of peer and 

community pressure. Other school issues such as bullying, low self esteem, 

socioeconomic status are some of the challenges students are facing contributing to 

anxiety, stress and poor academic performance along with community and family issues. 

Students need to have a forum where they can discuss these challenges and expressive 

writing could be one way to start the dialogue. Meeting the needs of students should be 

top priority in preparation for their future. Taking rigorous course work, obtaining high 

grades, and participating in clubs and activities are element of the holistic growth needed 

to prepare students to be college, career and citizenship ready will be difficult for some 

without early interventions. 

Implications for Stakeholders 

Stakeholders need to be informed and educated on what strategies and 

interventions are being used in the schools to prepare students for post-secondary 

education, and the workforce. Partnering with community leaders, establishing 

mentoring programs, preparing students for community service activities and inviting 

these services to share their knowledge and experiences with students would assist with 

educating the whole child as well as help eliminate social barriers that may impede 

academic success. Exposing students to a plethora of information and professions to 
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address skills needed in various careers should be ongoing and could make a difference in 

student's life long career choices. 

Parents, community leaders, school board members, and legislative 

representatives could benefit from a student forum noting some of the challenges high 

school students face as they work towards being successful. This body of research 

clearly outlined the use of expressive writing in viewing some of the challenges students 

faced through their anxiety and stress levels, as well as their cognitive and psychological 

processing through math. As noted earlier, the experiences are not isolated to one content 

and everyone with a vested interest in shaping this country's future should continue 

ongoing dialogue to support our students as well as our educational system. Educating 

our stakeholders with information regarding strategies for academic success, such as 

expressive writing, will build stronger partnerships and encourage commitment to the 

various challenges faced by students. 

Implications for Future Research 

There is a considerable lack of research on test anxiety reduction programs for 

students including those at the elementary, middle, and secondary levels (Ergene, 2003), 

with most of the existing research focusing on college populations. More test anxiety 

(Wigfield, 1989, Hembree, 1988) and math anxiety (Luzzo, Hasper, Albert, Bibby, & 

Martinelli, 1999; Furner & Duffy, 2002) interventions are needed to address the 

development of related anxiety components experienced by students. Future research is 

needed to see if grades would improve as a result of an expressive writing intervention 

with a reduction in stress and anxiety. Using other course content in areas where students 

are not meeting with success could be used use within grade levels. Identifying student's 



concerns through expressive writing would be instrumental in giving voice to students. 

This would also allow collaborative effects between families, educators, professional 

counseling agencies, stakeholders and school educators in partnering for academic and 

social success for all students. Using expressive writing on higher level math level 

students in examining their anxiety and stress level as well as their cognitive and 

psychological processes in comparison to students in lower level math. 

Conclusion 

The purpose of this mixed method model research design was to see if there is an 

effect on anxiety, stress and mathematics anxiety using a short term intervention. 

Quantitative research methods were used to explore the effects of the interventions, to 

compare changes in the groups pretest to posttest, and to investigate the association 

between variables. Qualitative research was explored on cognitive processes, and 

psychological processes, analyzing writing samples using the Linguistic Inquiry Word 

Count (LIWC-2001) software, to see if changes occurred as a result of writing on either a 

value-laden or neutral topic over three days. An additional area that was explored was to 

see if there was an effect on the Virginia Standard of Learning (SOL) practice scores for 

students who are considered to be at risk because of previous academic achievement in 

mathematics at an urban high school. 

It has become increasingly urgent to find ways to reduce the failure rate on the 

mathematics Standard of Learning Test, prior to 2014 when No Child Left Behind Act 

expects a 100% pass rate. Many cognitive interventions have been implemented, such as 

tutoring, study sessions, and Saturday school. Little attention has been given to 

addressing the psychological aspects, such as anxiety and stress. This study examined 



those psychological constructs as related to performance on practice SOL mathematics 

tests, and investigated the effects of a short term writing intervention on these constructs 

and on performance. Results from this study resulted in a decrease in anxiety and an 

increase in the final SOL mathematics' test. The expressive writing analyses indicated 

the benefits of allowing participants an opportunity to organize their thought process and 

share information regarding their feelings in areas which could result in academic 

improvement. 

There is a large body of research on the expressive writing paradigm as an 

intervention with clinical populations. Previous studies on expressive writing have 

demonstrated its positive effects on health benefits with limited research on adolescents. 

This study will add to the research of knowledge as well as provide information that can 

be potentially helpful in understanding the relationship of these variables to academic 

performance for students. 
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APPENDIX A: THE MULTIPLE AFFECT ADJECTIVE CHECKLIST- REVISED 
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APPENDIX B: PENNEBAKER INVENTORY OF LIMBIC LANGUIDNESS 

Fhe PILL (Modified): A Trait Measure 
Common symptoms which most peopie have experienced them at one time or another are listed. 
We are currently interested in rinding out how prevalent each symptom is among high school 
students. All data will be confidential. Next to the number corresponding to the symptoms 
-hown below, darken the circle which indicates how frequently you experience that symptom. 
For all items, use the following scale: 

Have never or almost Every week More than 
never experienced or so once a week 

O O 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

o o 

tncreased heart rate 

Faster breathing 

Dryness in mouth 

Nausea 

Upset stomach 

Sudden need to use the restroom 

Hands perspiring 

Body perspiring 

Face flushes 

Cold and clammy hands 

Sweaty palms 

Chills 

Hands shaking or trembling 

Body shaking or trembling 

Muscle tension 

Twitching or muscle spasms 

Lump in throat 

Feeling dizzy or faint 

Eyes water 

Headaches 

O 

O 

o 

o 

o 

o 

o 

o 
o 

o 

o 

o 

o 

o 

o 
o 

o 

o 
o 

o 
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APPENDIX C: MATH ANXIETY RATING SCALE (MARS) 

Name Total Score 

MATHEMATICS ANXIETY RATING SCALE (MARS-A) 

The items in the questionnaire refer to things and experiences that may cause tension or apprehension. 
For each item, place a check (vfin the circle under the column that describes how much you would be 
made anxious bv it. Work quickly, but be sure to think about each item. 

How anxious... Not al A A fair Very 
all little amount Much much 

1. Deciding how much change you should O O O O O 
get back from buying several items. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Having someone watch you as you add 
up a column of numbers. 

Having someone watch you as you divide 
a five digit number by a two digit number. 

Being asked to add up 976 + 777 in your 
head. 

Adding up 976 + 777 on paper. 

Figuring out a simple percentage, like 
the sales tax on something you buy. 

Figuring out how much you will get paid 
for &A hours of work if you get paid 
$3.75 an hour. 

Listening to a person explain how your 
share of expenses on a trip was figured 
out (including meals, transportation, 
housing, etc.). 

Counting a pile of change. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 

o 

0 

0 

0 

0 

0 

o 

0 

0 

0 

0 

0 

o 

0 

0 

o 

o 

0 

0 

0 

0 

0 

0 

10. Adding up a bill for a meal when you O O O O O 
think you have been over-charged. 

Copyright 1988 by Richard M. Suinn. All rights reserved. 



APPENDIX D: INITIAL RESEARCH LETTER TO PARENTS 

Dear Parents: 

We are conducting a study involving a study on the assessment of mathematics 
anxiety and stress. The participants will be asked to participate in brief writing activities 
and complete surveys that assess the students' feelings and attitudes. The study will 
involve students in a control or experimental group. Only the students in the 
experimental group will participate in the brief writing activity. Students in the control 
group will write on a neutral topic. To conduct this study we need the participation of 
children who will be enrolled in the second semester of geometry, ages 14 - 18 in various 
grade levels. There will be no costs for participation in the study and a pizza social will 
be provided as compensation for student participation. There are no direct benefits from 
this study and participation is voluntary. If any (unexpected) psychological distress is 
encountered as a result of participating in the study, the students may stop at any time, 
without penalty, and have the option to talk with their school counselor or the student 
assistance counselor. 

The attached "Permission for Child's Participation" form describes the study and 
asks your permission for your child to participate. Please carefully read the attached 
"Permission for Child's Participation" form. It provides important information for you 
and your child. If you have any questions or concerns pertaining to the attached form or 
to the research study, please feel free to contact Dr. George Maihafer, IRB chairperson 
(757) 489-2389, and the Office of Research (757) 683-3460 or Dr. Nina Brown, 
academic advisor at (757) 683-3245 

After reviewing the attached information, please return a signed copy of the 
"Permission for Child's Participation" form to the name and address on the self-
addressed envelope if you are willing to allow your child to participate in the study. 
Keep the additional copy of the form for your records. Even when you give consent, 
your child will be able to participate only if he/she is willing to do so. 

We thank you in advance for taking the time to consider your child's participation 
in this study. 

Sincerely, 

Claudia L. Hines, CAS 

Dr. Nina Brown, Ed.D., LPC, NCC 
Old Dominion University 



APPENDIX E: PERMISSION FOR CHILD'S PARTICIPATION DOCUMENT 

The purposes of this form are to provide information that may affect decisions regarding 
your child's participation and to record the consent of those who are willing for their 
child to participate in this study. 

TITLE OF RESEARCH: The effects of expressive writing on cognitive processes, 
stress, general anxiety, and mathematics anxiety on the 
Virginia Standards of Learning (SOL) on a sample of urban 
high school students failing mathematics. 

RESEARCHER(S): Claudia L. Hines, Assistant Principal of Instruction 

Old Dominion University 

DESCRIPTION OF RESEARCH STUDY: The purpose of this research will be to see 
if there will be a reduction in anxiety, stress and mathematics anxiety. Research will be 
explored on cognitive processes, analyzing writing samples, to see if there is an 
improvement in Virginia Standard of Learning (SOL) scores for students who are 
considered to be at risk because of previous academic achievement in mathematics. 
Upon completion of the tests, the experimental group will be asked to participate in an 
activity in which the student will write on three topics over a period of three days for 15 
minutes. The Practice SOL test will be administered at the beginning of the research and 
again at the end to see if scores improved. 

If you decide to allow your child to participate in this study, your child will take a series 
of three tests focusing on stress, anxiety and math anxiety. Your child's participation will 
take approximately thirty minutes for each test and 15 minutes for the expressive writing 
intervention over a period of three days. 

EXCLUSIONARY CRITERIA: All students enrolled in your teacher's second 
semester geometry classes are eligible to participate. 

RISKS: 

No identifiable risks are associated with this research project. There is some possibility, 
as with any research, that you may be subject to risks that have not been identified. If, at 



any time your participation causes you to experience any increase in psychological or 
physical discomfort, you may stop your participation. You may contact your teacher, 
school nurse, parent or guardian if you so desire. 

BENEFITS: There are no direct benefits for participating in this research study. A 
summary of results will be made available to both teachers and parents. 

COSTS AND PAYMENTS: Participation in this study is voluntary. If you are present 
during all of the data collection, students will be invited to a pizza social during lunch. 

NEW INFORMATION: You will be contacted if new information is discovered that 
would reasonably change your decision about your child's participation in this study 

CONFIDENTIALITY: Participants will be assigned a code number so that your child's 
name will not be attached to his or her responses. Only researchers involved in the study 
or in a professional review of the study will have access to data sheets. All data and 
participant information will be kept in a locked and secure location. 

WITHDRAWAL PRIVILEGE: Your child's participation in this study is completely 
voluntary. It is all right to refuse your child's participation. Even if you agree now, you 
may withdraw your child from the study at any time. In addition, your child will be 
given a chance to withdraw at any time if he/she so chooses. 

COMPENSATION FOR ILLNESS AND INJURY: Agreeing to your child's 
participation does not waive any of your legal rights. However, in the event of harm 
arising from this study, neither Old Dominion University nor the researchers are able to 
give you any money, insurance coverage, free medical care, or any other compensation. 
In the event that your child suffers harm as a result of participation in this research 
project, you may contact Dr. Nina Brown at (757) 683-3245 or nbrown@odu.edu. or Dr. 
George Maihafer, Chair of the Institutional Review Board at (757) 683-4520. 

VOLUNTARY CONSENT: By signing this form, you are saying 1) that you have read 
this form or have had it read to you, and 2) that you are satisfied you understand this 
form, the research study, and its risks and benefits. The researchers will be happy to 
answer any questions you have about the research. 

If at any time you feel pressured to allow your child to participate, or if you have any 
questions about your rights or this form, please call Dr. George Maihafer, Chair of the 
Institutional Review Board Chair (757-683-4520) or the Old Dominion University Office 
of Research (757-683-3460). 

mailto:nbrown@odu.edu
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Note: By signing below, you are telling the researchers YES, that you will allow your child to 
participate in this study. Please keep one copy of this form for your records. 

Your child's name (please print): 

Your child's birth date: 

Your name (please print): 

Relationship to child (please check one): 

Parent: 

Guardian: 

Your Signature: 

Date: 

INVESTIGATOR'S STATEMENT: I certify that this form includes all information 
concerning the study relevant to the protection of the rights of the participants, including 
the nature and purpose of this research, benefits, risks, costs, and any experimental 
procedures. 

I have described the rights and protections afforded to human research participants and 
have done nothing to pressure, coerce, or falsely entice the parent to allowing this child to 
participate. I am available to answer the parent's questions and have encouraged him/her 
to ask additional questions at any time during the course of the study. 

Experimenter's Signature: 

Date: 
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APPENDIX F: FAMILY CONSENT TO PARTICIPATE IN STUDY 

I, have been given information regarding the 

upcoming research in a geometry class at High School and agree to have my son/daughter 

participate. I understand that the information obtained is confidential and will be used as 

part of the dissertation requirements at Old Dominion University. I understand that my 

son/daughter's name will not be used during this research and that the data collection will 

be obtained for the purpose of research only. I understand that I have the option to opt 

out of my child's participation without penalty. 

( ) Yes, I would like my son/daughter to participate. 

( ) No, I would not like my son/daughter to participate. 

Signed: 
(Student) 

Date: 

S igned: 
(Parent or guardian) 

Date: 



APPENDIX G: STUDENT CONSENT TO PARTICIPATE 

I, have been given information regarding the 

upcoming research in a geometry class at High School and agree to participate. I 

understand that the information obtained is confidential and will be used as part of the 

dissertation requirements at Old Dominion University. I understand that my name will 

not be used during this research and that the data collection will be obtained for the 

purpose of research only. I understand that I have the option to opt out of participation 

without penalty. 

( ) Yes, I would like to participate. 

( ) No, I would not like to participate. 

gned: 

(Student) 



APPENDIX H: STUDENT ASSENT LETTER 

Dear Student: 
We are conducting a study involving a study on the assessment of mathematics 

anxiety and stress. The participants will be asked to participate in brief writing activities 
and complete surveys that assess the students' feelings and attitudes. The study will 
involve students in a control or experimental group. Only the students in the 
experimental group will participate in the brief writing activity. Students in the control 
group will write on a neutral topic. To conduct this study we need the participation of 
children who will be enrolled in the second semester of geometry, ages 14 - 18 in various 
grade levels. There will be no costs for participation in the study and a pizza social will 
be provided as compensation for student participation. There are no direct benefits from 
this study and participation is voluntary. If any (unexpected) psychological distress is 
encountered as a result of participating in the study, the students may stop at any time, 
without penalty, and have the option to talk with their school counselor or the student 
assistance counselor. 

The attached "Assent Permission Form" describes the study and asks your 
permission to participate. Please carefully read the attached "Assent Permission Form". 
It provides important information for you. If you have any questions or concerns 
pertaining to the attached form or to the research study, please feel free to contact Dr. 
George Maihafer, IRB chairperson (757) 489-2389, and the Office of Research (757) 
683-3460 or Dr. Nina Brown, academic advisor at (757) 683-3245 

After reviewing the attached information, please return a signed copy of the 
"Assent Permission Form" to the name and address on the self-addressed envelope if you 
are willing to participate in the study. Keep the additional copy of the form for your 
records. Even when you give consent, you will be able to participate only if you are 
willing to do so. 

We thank you in advance for taking the time to consider participation in this 
study. 

Sincerely, 

Claudia L. Hines, CAS 

Dr. Nina Brown, Ed.D., LPC, NCC 
Old Dominion University 
757-683-3245 



APPENDIX I: ASSENT PERMISSION PARTICIPATION DOCUMENT 

The purposes of this form are to provide information that may affect decisions regarding 
your participation and to record the consent of those who are willing to participate in this 
study. 

TITLE OF RESEARCH: The effects of expressive writing on cognitive processes, 
stress, general anxiety, and mathematics anxiety on the 
Virginia Standards of Learning (SOL) on a sample of urban 
high school students failing mathematics. 

RESEARCHER(S): Claudia L. Hines, Assistant Principal of Instruction 
Old Dominion University 

DESCRIPTION OF RESEARCH STUDY: The purpose of this research will be to see 
if there will be a reduction in anxiety, stress and mathematics anxiety. Research will be 
explored on cognitive processes, analyzing writing samples, to see if there is an 
improvement in Virginia Standard of Learning (SOL) scores for students who are 
considered to be at risk because of previous academic achievement in mathematics. 
Upon completion of the tests, the experimental group will be asked to participate in an 
activity in which the student will write on three topics over a period of three days for 15 
minutes. The Practice SOL test will be administered at the beginning of the research and 
again at the end to see if scores improved. 

If you decide to participate in this study, you will take a series of three tests focusing on 
stress, anxiety and math anxiety. Participation will take approximately thirty minutes for 
each test and 15 minutes for the expressive writing intervention over a period of three 
days. Students in the control group will write on a neutral topic. 

EXCLUSIONARY CRITERIA: All students enrolled in your teacher's second 
semester geometry classes are eligible to participate. 

RISKS: 

No identifiable risks are associated with this research project. There is some possibility, 
as with any research, that you may be subject to risks that have not been identified. If, at 
any time your participation causes you to experience any increase in psychological or 
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physical discomfort, you may stop your participation. You may contact your teacher, 
school nurse, parent or guardian if you so desire. 

BENEFITS: There are no direct benefits for participating in this research study. A 
summary of results will be shared with participants. 

COSTS AND PAYMENTS: Participation in this study is voluntary. If you are present 
during all of the data collection, you will be invited to a pizza social during lunch. 

NEW INFORMATION: You will be contacted if new information is discovered that 
would reasonably change your decision about participation in this study 

CONFIDENTIALITY: Participants will be assigned a code number so that your name 
will not be attached to his or her responses. Only researchers involved in the study or in 
a professional review of the study will have access to data sheets. All data and 
participant information will be kept in a locked and secure location. 

WITHDRAWAL PRIVILEGE: Your participation in this study is completely 
voluntary. It is all right to refuse participation. Even if you agree now, you may 
withdraw from the study at any time. 

COMPENSATION FOR ILLNESS AND INJURY: Agreeing to participation does 
not waive any of your legal rights. However, in the event of harm arising from this study, 
neither Old Dominion University nor the researchers are able to give you any money, 
insurance coverage, free medical care, or any other compensation. In the event that you 
suffer harm as a result of participation in this research project, you may contact Dr. Nina 
Brown at (757) 683-3245 or nbrown@odu.edu. or Dr. George Maihafer, Chair of the 
Institutional Review Board at (757) 683-4520. 

VOLUNTARY CONSENT: By signing this form, you are saying 1) that you have read 
this form or have had it read to you, and 2) that you are satisfied you understand this 
form, the research study, and its risks and benefits. The researchers will be happy to 
answer any questions you have about the research. 

If at any time you feel pressured to participate, or if you have any questions about your 
rights or this form, please call Dr. George Maihafer, Chair of the Institutional Review 
Board Chair (757-683-4520) or the Old Dominion University Office of Research (757-
683-3460) or Dr. Nina Brown at (757) 683-3245. 

Note: By signing below, you are telling the researcher(s) YES, that you will participate in this 
study. Please keep one copy of this form for your records. 

Your name (please print): 

mailto:nbrown@odu.edu
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Your Signature: 

Date: 

INVESTIGATOR'S STATEMENT: I certify that this form includes all information 
concerning the study relevant to the protection of the rights of the participants, including 
the nature and purpose of this research, benefits, risks, costs, and any experimental 
procedures. 

I have described the rights and protections afforded to human research participants and 
have done nothing to pressure, coerce, or falsely entice the parent to allowing this child to 
participate. I am available to answer the parent's questions and have encouraged him/her 
to ask additional questions at any time during the course of the study. 

Experimenter's Signature: 

Date: 



APPENDIX J: STUDENT ASSENT CONSENT FORM 

I, have been given information regarding the 

upcoming research in a geometry class at Warwick High School and agree to participate. 

I understand that the information obtained is confidential and will be used as part of the 

dissertation requirements at Old Dominion University. I understand that my name will 

not be used during this research and that the data collection will be obtained for the 

purpose of research only. I understand that I have the option to opt out of participation 

without penalty. 

( ) Yes, I would like to participate. 

( ) No, I would not like to participate. 

Signed: Date: 

(Student) 



APPENDIX K: FOLLOW UP LETTER TO PARENTS AFTER RESEARCH 

Dear Parents: 

Thank you again for allowing your son/daughter to participate in the recent study 
on the effects that math anxiety, stress, cognitive and psychological processing had on the 
practice SOL scores. In the previous permission letter, it was noted that the students 
would be a part of either the experimental or control group with both participating in 
three assessment tools and a brief writing activity. The purpose of the research was to 
see if a reduction in anxiety would increase results on the practice SOL test. During the 
study, the student's data and confidential records were securely stored in a locked file 
cabinet. Writing samples and instrument answers were not shared with the participant's 
teacher. 

There were three instruments used along with the expressive writing intervention. 
These instruments included: The Pennebaker Inventory of Limbic Languidness (PILL) 
which measured the frequency general physical symptoms and sensations associated with 
stress; the Math Anxiety Rating Scale (MARS) which measured math anxiety and the 
Multiple Affect Adjective Checklist-Revised (MAACL-R) which was used to quantify 
the subject's level of anxiety. The writing samples on cognitive and psychological 
processing were analyzed using the LIWC-2001 software program. 

Results from this study resulted in a decrease in anxiety and an increase in the 
final SOL mathematics' scores with an overall pass rate of 51%. Both the experimental 
group and the control group had a reduction in math anxiety after the expressive writing 
intervention. The expressive writing appeared to be therapeutic for both groups whether 
they wrote on a value-laden topic or a neutral topic. 

In summary, the students participating in the experimental group did show an 
increase in their overall results on the SOL geometry test. Please know that your 
permission and your student's willingness to participate was most appreciated in this 
research process. The results of this study may continue to be used to further break down 
the academic barriers that our students may encounter as they work towards mastery of 
mathematics education. 
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