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Abstract
Increasing number of students struggle with test anxiety. Evidence based, online, 
affordable, and accessible solutions for test anxiety are scarce. The purpose of this 
study was to evaluate an online delivered, assisted intervention (REST-TA) in a 
randomized controlled trial.

Participants (N = 178) were recruited through a university course and were ran-
domized into a treatment group and waitlist control group. The treatment group 
completed an 8-week program which consisted of relaxation, skill training and 
cognitive behavioral methods. Both treatment and control group filled out a bat-
tery of questionnaires (TAMC-SF, STAI, DASS, MBI-SS, Resilience) pre and 
post-treatment.

According to our results there was a significant reduction in test anxiety between 
pre and post intervention. We found a significant increase in trait anxiety, negative 
affectivity, and burnout in the control group, while no change or slight decrease in 
these scores in the treatment group. Our analyses also yielded a significant increase 
in resilience scores in the treatment group while resilience scores did not change 
for the control group.

We conclude that REST-TA was successful at reducing test anxiety. Moreover, 
it helped to maintain the subjective well-being of students, while increasing resil-
ience. Online solutions are a scalable option for universities to implement, therefore 
programs such as REST-TA could be of great help to improve the mental health of 
university students.
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Introduction

According to a widely accepted concept, we can think of test anxiety as a situational 
personality trait. This refers to one’s tendency of excessive worry, intrusive thoughts, 
mental disorganization, tension and psychological arousal in situations that involve 
evaluation (Spielberger & Vagg, 1995). Importance of testing is quite obvious, since 
it provides comparable information for making fast, yet well founded decisions. Tra-
ditions of testing started centuries ago, and the practice of it spread first through 
Europe, then in America. The first oral exam was performed at the University of 
Bologna and the first written test was used at Cambridge University in 1972. As the 
testing of our students becomes even more frequent, test anxiety is becoming a men-
tal health issue (Bassetti et al., 2011). Early studies usually reported the prevalence of 
test anxiety between 10 and 30%. Kondaš (1967) for example found that 10% of stu-
dents struggle with test anxiety, while Nottelmann and Hill (1977) report a 25–30% 
prevalence. More recent studies report similar or even higher numbers: Turner and 
colleagues (1993) estimated the prevalence of test anxiety among African American 
students around 41%. Kavakci and colleagues (2014) found 48% of students with 
high test anxiety. Recently Thomas and colleagues (2017) reported test anxiety in 
approximately 25% of undergraduate students. Roughly 50% of anatomy students 
were found to be test anxious in a different study (Bischofsberger et al., 2021).

There is moderate (estimated between 0.4 and 0.6) association between test and 
trait anxiety (Hodge et al., 1997). The strength of this association between the two 
constructs leaves enough room to give grounds for distinguishing the two concepts 
(Newbegin & Owens, 1996; Sarason, 1959).Test anxiety not only affects the mental 
wellbeing of students, it is inversely associated with test performance (Chapell et al., 
2005; Sommer & Arendasy, 2015; von der Embse et al., 2018). Although the direction 
of association is not clear, the students’ belief that test anxiety has an adverse effect 
on performance may be enough to perform less than desirable (Hong & Karstens-
son, 2002). Highly test anxious students often process and store information inef-
fectively, which can lead to low performance and bad grades (Naveh-Benjamin et al., 
1987; Culler & Holahan, 1980). Besides connection with academic performance, test 
anxiety is also related to college dropout rates (Krispenz et al., 2019). For example, 
Spielberger (1962) found that only 6% of students with low test anxiety dropped out 
of college, while 20% of highly test anxious students failed to finish their studies.

Classical theories indicate that test anxiety has two main components (affective 
and cognitive). These were first identified by Liebert and Morris (1967), who based 
their study on the Test Anxiety Questionnaire (TAQ: Mandler & Sarason 1952). The 
emotional factor includes certain behavioral reactions to the situation (e.g., nervous-
ness, clicking with a pen, checking the time regularly) and the fight or flight response 
of the sympathetic nervous system. These are the relatively easily measurable and 
observable signs of test anxiety. Worry is the cognitive desperation regarding the 
consequences of a failed exam. According to Sarason, factors contributing to the 
emergence of worry are students’ capacity, difficulty of the test, fear of bad grades, 
and lack of preparedness (Sarason et al., 1990). Morris & Liebert (1970) found that 
worry has a stronger relationship with performance than with emotional reaction. 
More recent theories include behavioral components for example, inadequate learn-
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ing strategies and self-destructive behaviors, such as procrastination, or avoidant 
behavior (Zeidner, 2010). Other approaches (which consider some types of anxiety 
as beneficial) separate test anxiety into 6 factors: 5 test anxiety factors and one facili-
tating anxiety factor. This comprehensive approach builds on a wide range of stud-
ies and theories (Lowe, 2019). According to this model the following factors define 
test anxiety: cognitive interference, physiological hyperarousal, social concerns, task 
irrelevant behaviors, worry and facilitating anxiety.

Students often report difficulties accessing help for anxiety or perceive available 
options as inconvenient. The demand for psychological help is often too big, to keep 
up with, for campus communities (Lattie et al., 2019; Mowbray et al., 2006). For 
example, in a survey, almost all college counseling center directors expressed that 
the number of students with psychological problems was a growing concern in their 
institute (Mistler et al., 2012). Those students who attend university full time may 
have a harder time accessing help from a psychologist during regular business hours 
(Mistler et al., 2012). Additionally, there is a high cost that is associated with seeking 
help from a psychologist, which in many cases is out of the financial reach of stu-
dents. This “campus mental health crisis” (Xiao et al., 2017) requires evidence-based, 
easily accessible alternative options for mental care.

In our era, in which there is a rising demand to perform better on tests coupled 
with less spare time to spend on mental health, self-help interventions become more 
important. With technological advancement, a growing number of interventions 
have become accessible, helping people to get the help they need. Several system-
atic reviews and meta-analyses have demonstrated the efficacy of computerized and 
internet-delivered self-help programs (Griffiths et al., 2010; Lewis et al., 2012; Chris-
tensen et al., 2014). These methods proved to be effective in treating different anxiety 
disorders (panic disorder, social phobia, PTSD, generalized anxiety disorder) and 
depression. In many cases, face-to-face therapy did not differ from online delivery of 
cognitive behavioral therapy (e.g. Cuijpers & Cuijpers et al., 2009), and adherence 
to the program was also comparable to other forms of psychotherapy (Christensen et 
al., 2014).

To the authors’ knowledge there are only two other online programs that focus 
specifically on test anxiety. Orbach and colleagues (2007) designed a 6-module 
online intervention for test anxiety based on cognitive behavioral therapy, skill train-
ing and progressive muscle relaxation. This program was successful in reducing test 
anxiety and the reduction was correlated with initial test anxiety. The strengths of 
this study are the use of a placebo control group and randomization. Unfortunately, 
Orbach and colleagues did not measure other aspects of students’ subjective wellbe-
ing such as burnout, resilience, or negative affect which may have been affected by 
their program.

Reiss and colleagues (2019) have designed an online platform aiming to reduce 
test anxiety. This 5-week program is based on a combination of CBT, skill train-
ing and positive imagery. Their program was successful in reducing test anxiety and 
improving other aspects of subjective wellbeing. Their platform is available in the 
university (where the study was conducted) for students. One of the weaknesses of 
the study design is that it did not use a control group and had a low number of 
participants.
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Both of the above-mentioned studies combined different methods such as skill 
training, CBT, positive imagery. Orbach and colleagues (2007) acknowledge that a 
mixture of different methods may work better at reducing test anxiety than only using 
one specific method. This thinking is also echoed in the meta-analysis of Ergene 
(2003), who found that those interventions are the most effective at reducing test 
anxiety that combine different methods.

The aim of the present study is to evaluate an online delivered program aiming 
to reduce test anxiety. It is based on the combination of relaxation and skill training, 
mixed with positive, guided imagery, suggestions and CBT methods (REST-TA). 
We hypothesized that students in the treatment condition would show a significant 
reduction in test anxiety compared to the waitlist control group. The elements in the 
program may also affect a wider aspect of subjective well-being, thus we also hypoth-
esized that trait anxiety measured by the State and Trait Anxiety Inventory (STAI) and 
negative affectivity measured by the Depression, Anxiety and Stress Scale (DASS) 
would also show a significant difference between the two groups. Other measures 
related to students’ mental health such as the scores obtained on the burnout ques-
tionnaire (MBI-SS) and Resilience scale would also differ between the two groups.

Method

Procedure

Participants (N = 178) were recruited through a university course and participated in 
the study for course credit. Students participated in an online session at the beginning 
of the course.

During that session they were given detailed information about the study. After the 
online session, they were randomized into treatment and waitlist control group, and 
they were asked to fill out a battery of questionnaires online. Some of the students 
also attended a 30-minute session where their electrodermal activity was assessed. 
Results regarding this aspect of the experiment will be reported elsewhere. The wait 
list control group was promised access to the program at the end of the study. Partici-
pants in the treatment condition completed a protocol containing 8 modules (detailed 
description of the modules are below), using a website that was designed specifically 
for this study. When students completed all modules, they were asked to fill out the 
same battery of questionnaires that they completed before intervention. At this time 
the students in the control group were also asked to fill out the battery of question-
naires. Once the questionnaires were filled out the control group was granted access 
to the website.

Description of the modules

Throughout 8 weeks, participants had access to 8 modules, all of them containing a 
skill training or a suggestive communication-based relaxation module. Two modules 
(module 2 and 8) had a combined structure, with relaxation and skill training in the 
same module. One module per week needed to be completed, and we rated comple-
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tion rates based on whether the necessary self-reflection exercise was sent to the 
assigned research assistant. Self-reflection exercises were designed to help partici-
pants adhere to treatment. Students could only progress to the following part of the 
online program once they listened to all content in the previous module. Each module 
was 30–60 min in length.

Relaxation exercises

All relaxation exercises started with a guided relaxation induction. This was followed 
by positive imagery, suggestions and visualization of different themes that included: 
self-confidence and self-acceptance; increase the sense of competence; facilitate 
emotional stability, promote sleep and learning processes; promoting positive self-
image finally trust and confidence in one’s intuition and abilities.

Skill training

Skill training (ST) modules included psychoeducation on stress and test anxiety and 
associated lifestyle factors; adaptive and maladaptive coping mechanisms; time man-
agement; learning and test writing strategies; and cognitive-behavioral therapy-based 
exercises. After each ST educational phase, a short version of progressive muscle 
relaxation was taught.

Measures

TAMC-SF is a 24 item self-report test anxiety questionnaire, which was developed 
from the 43 item TAMC questionnaire (Lowe, 2021). It’s a relatively new, modern 
questionnaire based on the most recent test anxiety theories. Items are rated on a four-
point Likert scale, which ranged from (1,) never, to (4,) almost always. It measures 
six factors of test anxiety: social, worry, cognitive interference, task irrelevant behav-
ior, psychophysiological hyperarousal, facilitating anxiety (Lowe, 2021).

The State and Trait Anxiety Inventory is a 40 item self-report anxiety question-
naire. STAI is frequently used to measure both state (STAI-s) and trait (STAI-t) anxi-
ety. Items are rated on a four-point Likert scale from ‘never applies to me’’ to “almost 
always applies to me” (Spielberger et al., 1970).

The Depression, Anxiety and Stress scale (DASS-21) is a 21 item Likert scale 
questionnaire assessing 3 dimensions of negative emotional states: depression, anxi-
ety and stress. Items are rated from 0 to 3, “0” meaning never applies to me and “3” 
meaning almost always applies to me. Items in the depression scale include examples 
like: “I couldn’t seem to experience any positive feeling at all.” Items in the anxiety 
scale include questions such as this: “I experienced trembling (eg, in the hands)”. 
Finally, items in the stress scale include questions such as the following: “I found 
myself getting agitated”. Each scale includes 7 items and the DASS-21 gives a total 
score and a score for each scale (Henry & Crawford, 2005).

The Maslach burnout inventory student survey (MBI-SS) was derived from the 
Maslach burnout inventory general survey (MBI-GS) by Schaufeli et al. (2002), 
which is a 15 item Likert scale questionnaire, designed to explore student burn out. 
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Items are rated from 0 to 6 on a 7-point Likert scale. The survey gives a total score 
and explores 3 factors of burnout. It measures emotional exhaustion (e.g. “I feel 
exhausted by the end of university day”), cynicism (e.g.“I feel more cynic about 
applying my lessons”),, academic efficacy (e.g.“In my opinion I am a good student.”) 
(Hazag et al., 2010).

The resilience scale is a one factor 10 item questionnaire derived from the Con-
nor– Davidson 25 item resilience scale. Items are rated on a 4-point Likert scale rang-
ing from “never” to “almost always”. It measures resilience with questions such as 
“think of myself as a strong person” or “able to adapt to change” (Járai et al., 2015).

Results

Dropout rate

According to the results, out of the 89 participants that were randomized to the treat-
ment group 87% filled out the pre-intervention battery of questionnaires, 80% started 
intervention, and 71% finished the program. REST-TA had a dropout rate of 12.5% 
which was calculated based on the number of participants who started the treatment 
and finished it. In the control group, out of the 89 participants 85% filled out the 
pre-intervention battery of questionnaires and 72% of the participants filled out the 
post-intervention battery of questionnaires (Fig. 1).

Baseline (pre-treatment comparisons)

Participants’ age and gender distribution in the treatment and control group is dis-
played in Table 1. The independent sample t test yielded no significant differences 
between the two groups regarding age t(2, 125) = 0.17, p = .869. Chi squared analysis 
revealed no significant differences between the two groups regarding gender distribu-
tion χ2(1,127) = 0.32, p = .570.

There were no significant differences between the two groups on the STAI-T, 
DASS, MBI-SS and Resilience measures. On the TAMC-SF there was a significant 
pretreatment difference between the groups on the social and cognitive interference 
factor. There were no other significant differences between the two groups. Data is 
presented in Table 3. Reliability of the used measures is presented in Table 2.

Pre-treatment and post-treatment comparisons between conditions

Mixed ANOVA was conducted with the within subject variable of time (pre-treatment 
and post-treatment) and the between subject variable of group (treatment or control) 
on all outcome variables. Means and standard deviations are displayed in Table 3.

Results of the TAMC-SF

Our analysis resulted in a main effect of time on the TAMC-SF total score 
F(1,126) = 20.64, p < .001, η2 = 0.14, the mixed ANOVA yielded a significant interac-
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tion effect of time and group on the TAMC-SF total score F(1,126) = 6.76, p = .010, 
η2 = 0.05 (Fig. 1).

Furthermore we found a significant between subject effect on the total score of the 
TAMC-SF, F(1,126) = 8.70,p = .004, η2 = 0.05. The TAMC-SF total score fell between 
pre and post-treatment in both groups, while the scores in the treatment group fell 
significantly more than in the control group resulting in significant between subject 
differences.

Further examination of the factors of the TAMC-SF

Analysis of the TAMC-SF social score yielded a main effect of time F(1,126) = 4.23, 
p=0.042, η2 = 0.03. We found no interaction effect of time and group and it resulted 
in a between subject effect F(1,126) = 6.51,p = .012, η2 = 0.05. The TAMC-SF social 

Intervention Control
Age (years) Mean = 22.27 SD = 3.77 Mean = 22.17 

SD = 3.79
Gender Female = 54 Male = 9 Female = 57 

Male = 7

Table 1 Displays age and 
gender distributions in the treat-
ment and control groups

 

Fig. 1 Flow diagram of the 
procedure
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score fell overall between pre and post-treatment in both groups, resulting in more 
salient between subject differences.

Examination of the cognitive interference factor of the TAMC-SF yielded no sig-
nificant main or interaction effects. It resulted in a significant between-subject effect, 
F(1,126) = 6.97,p = .009, η2 = 0.05.

Table 2 Summarizes the reliability of all outcome measures pre and post treatment
STAI-T TAMC-SF MBI-SS DASS Resilience

Cronbach alpha Pre
0.85

Post
0.54

Pre
0.87

Post
0.90

Pre
0.90

Post
0.75

Pre
0.86

Post
0.92

Pre
0.86

Post
0.88

Outcome 
variables

Mean and (SD)
Treatment group

Mean and (SD)
Control group

Pre Post Pre Post
TAMC-SF total 52.43 (12.09) 47.40*** 

(10.68)
56.52 
(11.84)

55.16 
(13.36)

TAMC-SF social 7.06 (3.45) 6.38* 
(3.15)

8.49 
(4.37)

8.25 
(4.30)

TAMC-SF cogni-
tive interference

8.62 (2.84) 8.49 
(2.56)

9.83 
(3.15)

9.97 
(3.43)

TAMC-SF worry 12.21 (3.06) 8.49*** 
(2.56)

12.18 
(2.64)

9.97*** 
(3.43)

TAMC-SF psy-
chophysiological 
arousal

8.10 (2.82) 7.71 
(2.57)

8.52 
(3.08)

8.48 
(3.47)

TAMC task irrel-
evant behavior

8.89 (2.88) 8.46 
(2.66)

9.52 
(2.49)

9.92 
(2.53)

TAMC facilitating 
anxiety

7.56 (2.79) 7.86 
(2.91)

7.97 
(2.70)

8.57* 
(2.62)

STAI trait 49.06 (9.32) 47.83 
(9.04)

50.61 
(9.82)

53.47*** 
(10.05)

DASS total 23.48 (11.30) 22.95 
(11.64)

25.28 
(11.00)

29.89*** 
(12.80)

DASS anxiety 6.21 (4.12) 6.27 
(4.56)

6.41 
(3.95)

7.75* 
(4.77)

DASS stress 9.94 (4.35) 9.92 
(4.10)

10.17 
(3.67)

12.34*** 
(4.14)

DASS depression 7.33 (4.90) 6.76 
(4.66)

8.70 
(5.24)

9.80* 
(5.58)

MBI total 35.59 (14.87) 36.56 
(15.06)

35.86 
(15.16)

42.19*** 
(15.50)

MBI emotional 
exhaustion

14.67 (6.04) 13.63 
(6.22)

14.94 
(6.76)

16.13 
(6.62)

MBI cynicism 9.79 (6.28) 9.54 
(6.13)

9.92 
(6.38)

10.77 
(6.40)

MBI academic 
efficacy

11.13 (5.41) 13.38 
***(6.10)

11.00 
(5.18)

15.30*** 
(6.36)

Resilience 34.56 (6.47) 36.22*** 
(5.85)

33.88 
(7.60)

33.49 
(8.16)

Table 3 Summarizes all 
outcome variable averages and 
standard deviations for pre and 
post treatment for both control 
and treatment groups

Asterisks (* at the p < .05, 
** p <. 01, ***p < .001) mark 
significant differences between 
pre and post treatment in the 
respected groups
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The analysis of the worry factor of the TAMC-SF resulted in a main effect of 
time F(1,126) = 104.07, p < .001, η2 = 0.45, an interaction effect of time and group 
F(1,126) = 6.65, p=0.011, η2 = 0.05. There were no other effects. The TAMC-SF 
worry scores fell in both groups over time, but it fell significantly more in the treat-
ment group compared to the control group.

The mixed ANOVA on the psychophysiological hyperarousal factor of the 
TAMC-SF yielded no significant effects.

When Analyzing the task irrelevant behavior factor of the TAMC-SF we 
found no main effect. Our analysis resulted in an interaction effect of time and 
group F(1,126) = 4.26, p = .032, η2 = 0.04 and a significant between subject effect 
F(1,126) = 6.02,p = .015, η2 = 0.05. Scores of the task irrelevant behavior factor fell 
over time in the treatment group and increased in the control group, resulting in sig-
nificant between subject differences.

The mixed ANOVA on the facilitating anxiety factor of the TAMC-SF yielded a 
significant main effect of time F(1,126) = 3.98,p = .048, η2 = 0.03. There were no other 
significant main or interaction effects that resulted from the analysis. Facilitating 
anxiety scores increased in both groups overtime.

Results of the STAI-trait

The mixed ANOVA yielded no significant main effect. It resulted in a significant 
interaction effect of time and group F(1,125) = 12.63, p = .001, η2 = 0.09 and a sig-
nificant between subject effect F(1,125) = 5.06,p = .026, η2 = 0.05. There was a rise in 
the scores in the control group and a slight decrease in scores in the treatment group 
between pre and post treatment.

Results of the DASS-21

The analysis of the DASS-21 total score resulted in a significant main effect of 
time F(1,125) = 5.70, p = .018, η2 = 0.04, a significant interaction effect of time and 
group F(1,125) = 9.01, p = .003, η2 = 0.07 and a significant between subject effect 
F(1,125) = 5.32, p = .023, η2 = 0.04. Scores rose overall between pre and post treat-
ment, however scores fell in the treatment group and significantly rose in the control 
group resulting in significant between subject differences.

The Mixed ANOVA on the anxiety factor of the DASS-21 yielded a marginally 
significant main effect of time F(1,125) = 3.92, p = .05, η2 = 0.03. Anxiety scores rose 
overall, however this rise may be contributed to the significant pre-post rise in the 
control group.

The analysis of the stress factor of the DASS-21 resulted in a main effect of 
time F(1,125) = 11.74, p = .001, η2 = 0.08, an interaction of time and treatment 
group F(1,125) = 12.10, p=0.001, η2 = 0.08 and a significant between subject effect 
F(1,125) = 4.16,p = .043, η2 = 0.03. Stress scores rose significantly in the control group 
between pre and post treatment. In contrast scores fell in the treatment group, result-
ing in significant between subject differences.

The mixed ANOVA on the depression factor of the DASS-21 yielded no main 
effect, it resulted in an interaction effect of time and group F(1,125) = 4.56,p = .0.035, 
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η2 = 0.03 and a significant between subject effect F(1,125) = 7.22, p = .008, η2 = 0.06. 
There were no other significant main or interaction effects. Scores rose in the control 
group, while fell in the treatment group between pre and post-treatment resulting in 
significant between subject differences.

Results of the Resilience scale

The mixed ANOVA yielded a significant main effect on the scores of the Resilience 
questionnaire F(1,126) = 4.06, p = .046, η2 = 0.03, a significant interaction effect of 
time and group F(1,126) = 10.39, p = .002, η2 = 0.08. There were no other effects. The 
resilience score increased between pre and post treatment overall. Furthermore, there 
was an increase in resilience scores in the treatment group and a slight decrease in the 
resilience scores of the control group.

Results of MBI-SS

The mixed ANOVA on the total score of the MBI-SS yielded a main effect of time, 
F(1,125) = 16.50, p < .001, η2 = 0.12, a significant interaction effect of time and group, 
F(1,125) = 8.90, p = .003, η2 = 0.07. Scores rose overall, however scores of the control 
group rose significantly more than scores of the treatment group between pre and 
post-treatment.

The analysis of the emotional exhaustion factor of the MBI-SS yielded no main 
effect.

It resulted in an interaction effect of time and group F(1,125) = 6.63, p = .011, 
η2 = 0.05, and no other effects. Emotional exhaustion scores decreased in the treat-
ment group and increased in the control group overtime.

The analysis of the cynicism factor of the MBI-SS resulted in no significant 
effects.

The examination of the academic efficacy factor of the MBI-SS resulted in a 
significant main effect of time F(1,125) = 74.91, p < .001, η2 = 0.38, and an interac-
tion effect of time and group, F(1,125) = 7.29, p = .008, η2 = 0.06. There were no other 
significant effects. Scores rose overall, however, they did so significantly more in the 
control group between pre and post treatment than in the treatment group.

Discussion

REST-TA is a comprehensive online delivered solution, aiming to reduce test anxiety 
in university students. It is based on relaxation, positive suggestions, imagery, skill 
training and CBT methods. In a randomized study, we compared the treatment group 
to a waitlist control group, and according to our results the online treatment success-
fully reduced test anxiety in university students. Moreover, it positively affected trait 
anxiety and scores associated with negative affectivity. Furthermore, the program 
prevented the increase of burnout rate in the treatment group and helped raise resil-
ience. This online delivered program is now available for students at the University.
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Test anxiety as measured by the TAMC-SF total score was markedly reduced 
between pre and post treatment in the treatment group, and test anxiety was sig-
nificantly reduced in the treatment group compared to the control group. Previous 
studies also showed test anxiety reduction in an online setting with similar or higher 
effect sizes to the present study (Orbach et al., 2007; Warnecke et al., 2020). Both of 
those studies had CBT methods as a core component of the program. REST-TA may 
be improved by implementing more CBT techniques in the future.

The scores of the social factor and worry factor of the TAMC-SF were reduced 
between pre and post measures in the treatment group and worry scores fell signifi-
cantly more in the treatment group compared to the control group. Several factors 
could explain these changes. Firstly, the worry factor of the TAMC-SF describes 
concerns over exam failure and the social factor pertains to fear of negative evalua-
tion (Lowe, 2019a, b). Both fear of failure and fear of negative evaluation is closely 
connected to perfectionism (Lowe, 2019a). Looking into the modules of REST-TA, 
we find that it specifically addresses perfectionism multiple times and explicitly con-
siders worry in the modules. Secondly, REST-TA addresses self-efficacy, self-esteem, 
and specific skills of successful testing. A decrease in perfectionism coupled with an 
increase in self-efficacy, self-confidence and increased skills in testing could very 
well explain the effects of the intervention on these test anxiety factors. Interestingly, 
we also found a significant reduction in TAMC-SF worry scores in the control group. 
Participants were not instructed against seeking help for test anxiety, this may explain 
the reduction in their worry scores. Furthermore, during the semester they may also 
have become more efficient at coping with tasks by gaining confidence through 
repeated trials of tests and essays. Thus, their worry pertaining to failing or not per-
forming at the desired level on an exam may have eased. The control group was also 
aware that they will receive the intervention before the exam period. Thoughts of get-
ting some help before exams could possibly help with worrying thoughts of failure.

There were no effects of the intervention on the cognitive interference factor and 
the psychophysiological hyperarousal factor of the TAMC-SF. The cognitive interfer-
ence factor assesses ability to concentrate and the presence of self-critical, distracting 
thoughts during exams. Although REST-TA has one module that focusses on concen-
tration and memory enhancement, it may benefit from the implementation of CBT 
methods aiming to reduce the impact of intrusive self-critical thoughts which could 
interfere with concentration. The psychophysiological hyperarousal factor mea-
sures sympathetic overdrive during testing situations. Progressive muscle relaxation 
(PMR), aiming to reduce symphatetic arousal, is part of REST-TA, however it seems, 
that it had no transferable effects to exam situations. This is in contrast to others who 
found significant effects of PMR on test anxiety (Zargarzadeh & Shirazi, 2014). It is 
possible that the limited number of PMR practice sessions were not enough to exert 
effects during exams. REST-TA could be complimented by adding more PMR ses-
sions, or biofeedback training could be implemented in it. Biofeedback may prove 
beneficial by giving students control or perceived control over their unwanted or 
unpleasant physical sensations, which interfere with testing. Indeed, studies reported 
improved performance and reduced anxiety among students who used biofeedback 
(Mccraty et al., 2000; Prato, 2009). Biofeedback protocols based on electrodermal 
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activity target the symphatetic nervous system, therefore they present a good option 
to reduce arousal brought about by a testing situation.

Scores of the task irrelevant behavior factor of the TAMC-SF fell in the interven-
tion group and rose in the control group. This factor evaluates mainly avoidance 
behavior. Increasing self-efficacy and self-confidence is discussed in multiple mod-
ules in the program. Since, self-efficacy is related to avoidance behavior (Ng & Lovi-
bond, 2020), increased self-efficacy may have resulted in lower avoidance.

We found a reduction in trait anxiety (STAI-t) in the treatment group between pre 
and post intervention. This is compared to the significant trait anxiety score increase 
between pre and post treatment in the control group. Referring to Table 3, our sample 
consisted of participants with an average STAI-t score over 40. According to Spiel-
berger (1983) scores over 40 on the STAI-t mark significant anxiety. The increased 
anxiety in the control group may be attributed to the fact that post intervention data 
collection took place at the end of the spring semester close to the exam period. The 
data collection period also coincided with COVID-19 quarantine and restrictions that 
may have increased overall anxiety levels. The results of the STAI trait scores nicely 
underpin the results regarding test anxiety reduction and show the effectiveness of 
REST-TA at reducing overall anxiety.

Our analysis also shows a reduction in the DASS-21 scores for the treatment group 
and an increase in the scores of the control group. The DASS-21 scores in our sample 
compared to the norms provided with the DASS-21 showed moderate anxiety and 
depression in both groups at pretest. The online program was successful not only in 
reducing test anxiety but reducing or preventing an increase in negative affect dur-
ing the semester. Results of the DASS-21 also support results obtained by both the 
TAMC-SF and the STAI trait supporting the effectiveness of the online intervention.

The scores obtained on the burnout questionnaire (MBI-SS) are higher than 
scores reported in 2014 by Hazag and colleagues. This discrepancy may be due to 
the prolonged quarantine situation caused by the COVID-19 pandemic. Neverthe-
less, results of the MBI-SS and resilience scale show the same pattern of positive 
effect for the treatment group as the anxiety related measures. These results underline 
the fact, that the online intervention not only improved test anxiety and negative 
affect, but also the subjective wellbeing of the participants. The question may be 
raised, how burn-out and resilience was affected by the intervention. Both resilience 
and burn out is associated with anxiety (Lyu et al., 2022). Anxiety is thought of as 
an attribute of a higher order factor negative affect (Watson & Clark, 1984). Since, 
previous research reported, that burn-out has a significant positive correlation with 
negative affect (Bikar et al., 2017) and resilience is also associated with affectivity 
(Robinson et al., 2014), it is plausible, that reduction in negative affect is behind 
the intervention’s effect on burn-out and resilience. Negative affect is predicted by 
high self-esteem and low perfectionism (O’Brien & Page, 1994). The focus of REST 
on raising self-efficacy and self-esteem and lowering perfectionism may have had 
the effect of reduced negative affectivity, which in turn influenced reported levels of 
burn-out and resilience.

According to a meta-analysis, those interventions that combined skill training with 
cognitive behavioral elements or those that combined skill training with hypnosis 
or mindfulness seemed to have the most effect in reducing anxiety (Ergene, 2003). 
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This is the reason the present intervention was designed, so it includes relaxation, 
visualization and positive suggestions combined with skill training and CBT meth-
ods. Undoubtedly not every intervention works for every person, which takes us to 
personalized solutions in anxiety management. We need to cut the ropes of the cur-
rent paradigm which is aiming to detangle what are the most useful components of 
an intervention. We suggest that deciphering what makes different methods work for 
different people is the next challenge in the field.

One of the difficulties of online interventions is to increase adherence and patient 
retention. Prior research has suggested minimal phone contact with therapists to 
encourage program completion (Newman et al., 2011). Telephone interviews, text 
messages and emails are common and convenient ways to keep people engaged 
in e-health interventions and supervise therapeutic progress. In REST-TA students 
had to write a guided self-reflection after the completion of each module which was 
answered by a trained psychology undergraduate research assistant. This procedure 
kept the treatment group engaged in the process, which was reflected in the low drop-
out rate (12.5%). Reiss and colleagues (2019) reported a similarly low dropout rate 
of 15%. In their study a weekly communication with a counselor was implemented. 
These low dropout rates are in contrast with the 28% percent dropout rate that was 
reported by Orbach and colleagues (2007), who did not utilize regular communica-
tion. However, the mediating factors of counsellor involvement affecting treatment 
efficacy still need to be researched thoroughly. Importantly in REST-TA the self-
reflections were answered by trained research assistants, who were supposed to pro-
vide no more than an empathetic response. This makes REST-TA a scalable option 
for universities, because any number of students may participate in the program with-
out the extra cost of a therapist.

Limitation

The limitations of the study include the gender homogeneity of our sample. Most 
of the participants were female with only a few male participants, thus gender dif-
ferences were not explored in the study. The other limitation of the study is that 
participants were not blind to what group they were randomized into, and this might 
have affected their responses. Further limitation is that there were baseline differ-
ences between the two groups on two of the factors of the TAMC-SF (Social and the 
Cognitive interference factors). The Hungarian version of the TAMC- SF is currently 
under validation. Thus, any conclusion based on results concerning the TAMC- SF 
should be taken with caution.

Conclusion

The REST-TA program is the first empirically tested relaxation and skill training 
based online solution to tackle test anxiety. We conclude that REST-TA is effective 
in reducing test anxiety, improving overall subjective wellbeing and negative affect 
of university students. This study provides evidence that an 8-week program that 
requires only about 30–60 min engagement a week is helpful to students. The low 
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dropout rate suggests that regular communication with the students promotes adher-
ence. To improve mental health of students we must take steps to provide solutions 
to help cope with test anxiety.

Although there is an abundance of self-help online based programs to reduce anxi-
ety, most of those programs are not evidence based. It is paramount that we provide 
students with evidence based easily accessible structured programs to deal with this 
pressing issue.
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