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Purpose: Giving a presentation in a seminar is a strenuous academic situation. To meet such a

challenge adequately, individuals not only have to activate their mental and physical resources,

but they also have to disengage from the task and recover once the challenge has been met.

How students experience these situations depends in part on how they recover from the stress,

and this has putative impact on their longer-term academic well-being.

Methods: In a sample of 68 university students, the present study investigated the impact of

four dimensions of students’ academic self-concept on how efficiently students recovered

after a challenging presentation in a university seminar. Recovery was assessed using

psychophysiological measures; heart rate and heart rate variability were investigated.

Higher levels of students’ social self-concept (self-concept depending on social comparison)

were linked to poorer recovery from the challenge, whereas higher levels of absolute self-

concept (independent of external criteria) were associated with more efficient recovery.

Results: The findings suggest that a focus on one’s own abilities (ie, internal performance

standard) is linked to more adaptive patterns of responses to challenging situations, while the

focus on social comparisons seems to hamper adaptive coping with academic stress.

Conclusion: These findings have consequences not only for learning and instruction but

also for students’ health and well-being.

Keywords: self-concept, social comparison, achievement situation, heart rate, heart rate

variability

Introduction
Presentations and exams are common yet stressful situations for university

students.1 To meet such a challenge adequately, individuals have to activate their

mental and physical resources.2 However, it is equally important to disengage from

the task and recover once the challenge has been met. Thus, successful coping in

academic achievement situations requires engagement and activation of resources

as well as disengagement and recovery upon completing the stressful situation.

These processes of engagement and disengagement are reflected by physiological

processes that include dynamic changes in cardiac activity.2–6

Students differ in how they deal with such challenging situations. While some

are able to not only activate resources but also to recover from these situations,

others show maladaptive reactions and behaviors. If individuals are not able to cope

efficiently with stressful situations, mental and physical health problems may

emerge.4 This makes it worthwhile to look more closely into individual factors
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influencing how students respond and adapt to academic

stressful situations. The present study focuses on a fre-

quently encountered type of achievement situations, pre-

sentations in a university seminar. Presentations are a

special type of academic achievement situations because

they entail several potentially threatening components.

Firstly, they entail performance pressure due to grading

of a student’s academic performance. Furthermore, they

entail a social-evaluative threat component because the

presentation is carried out in front of a listening and

judging audience of an instructor and fellow students. In

a study which compared stress responses (indicated by

cortisol concentrations) in oral presentations and written

examinations, students showed higher stress responses in

the presentation situation.7

Against this background, the present study investigates

to which degree individual self-assessments, ie, academic

self-concept,8 are related to recovery, as assessed by psy-

chophysiological (cardiac) measures.

Academic Self-Concept And Frames Of

Reference
The academic self-concept (in the following only referred

to as self-concept) describes the trait-like appraisal of

one’s own academic abilities and competencies.9 It is

based on self-evaluative processes and on the use of a

certain frame of reference (one might describe a frame of

reference as a set of criteria for assessing one’s perfor-

mance). Different dimensions of the self-concept imply the

use of different reference frames; specifically, the criterial,

the social, the absolute, and the individual self-concept can

be distinguished.10,11 The criterial self-concept is related to

an objective standard (eg, how good are my abilities

compared to a performance standard or school standard),

the social self-concept is related to social comparison (how

good are my abilities compared to others), and the indivi-

dual self-concept is related to a temporal standard (how

well have I developed my abilities). Finally, the absolute

self-concept is not related to the use of a certain frame of

reference but rather to a general perception of individual

abilities.10,12 Furthermore, individuals possess self-con-

cepts for different academic domains (languages, science,

mathematics, etc.), and their self-assessments may differ

across domains. Correlations between the self-concept and

academic achievement lie typically around r = 0.6 (eg, for

mathematics). This shows that self-concept is strongly

related to actual achievement and abilities;9,12 however, it

does not exactly mirror them.13 Altogether, it is an impor-

tant variable not only for achievement but also regarding

learning strategies or emotions in learning.14 This is illu-

strated in the following.

The assessment of one’s own abilities using different

frames of reference serves various functions. It helps to

determine one’s position in unfamiliar academic situations,15

and it is connected to a sense of control (or a lack thereof) in

an achievement situation.16,17 Comparisons against reference

frames also have a motivational function. Students who

perceive that they exceed their classmates’ ability feel more

competent and put more effort into their work.18 Social

comparisons may, however, cause pressure and stress and

dampen motivation if the comparison reflects one’s own

deficits, thereby impairing one’s self-concept.19

Up to now, only a few studies have investigated the

role of self-concept in coping with academic achievement

situations using objective, psychophysiological measures.

Our scoping of the literature found only two studies, both

in secondary education. In both studies, students’ aca-

demic self-concept was related to the intensity of stress

reactions measured by cortisol levels in stressful academic

situations.17,20 Students with a higher academic self-con-

cept felt more confident in the situation because they had

already done well in similar situations and therefore

showed lower stress responses. However, in both studies,

self-concept was measured as a composite score that com-

prised a mixture of items referring to different frames of

reference. Thus, conclusions about different aspects of

self-concept could not be drawn from these studies.

Furthermore, both studies investigated reactivity but not

recovery. None of the studies used cardiac measures.

The role of self-concept in recovery from academic

stressful evaluative situations has hardly been investigated

thus far. In a study on feedback and physiological responses,

a mismatch between the self-concept and task feedback (ie,

negative feedback in the case of a positive self-concept and

vice versa) was related to perseveration on the task as well as

prolonged recovery as measured by cardiac variables.5,21

However, this study neither distinguished between different

frames of reference nor did it investigate the correlation

between self-concept and recovery.

Against this background, the present study includes differ-

ent dimensions of self-concept (criterial, social, absolute, and

individual)10,11 and investigates their relationship to students’

recovery from a real-life academic challenge. For mapping the

recovery process objectively and in real time, psychophysio-

logical (cardiac) indicators of recovery were used.
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Cardiac Responses To A Stressful

Academic Challenge
Cardiac stress responses have essentially two components: (1)

the magnitude of activation during the challenge (reactivity)

and (2) post-stress recovery, the decline of activation. In terms

of heart rate, reactivity implies a response and an increased

heart rate during stressful events as a result of the mobilization

of energy and task engagement.1,22,23 In comparison, recovery

can be described as the rate and/or degree to which a post-

stress response approaches pre-stress levels.24

Measures of cardiac reactivity and recovery provide

information concerning the psychophysiological adjustment

to environmental, physiological, and/or mental demands.25

Adaptive coping responses to acute stress are characterized

as a distinct initial reaction and efficient recovery after ter-

mination of a stressor.26 A delayed recovery of cardiac acti-

vation is mainly attributed to a continued mental presence of

stressors beyond its actual usefulness3,4 and is closely related

to perseverative cognition and the propensity for

rumination,5 which, in turn, are associated with vulnerability

to depression and other psychological disturbances.27

Changes in heart rate (HR) and heart rate variability

(HRV) are reliable measures of cardiac responses to stress.28

Whereas heart rate displays the time between heartbeats (R-R

intervals) and reflects an immediate response to environmen-

tal challenges,29 HRV represents the variability of the heart’s

beat-to-beat intervals.30 Adequate HRV is an indicator for

good self-regulatory capacity and adaptability.31

The standard deviation of the R-R intervals (SDNN) is an

often used HRV index for autonomous nervous system func-

tioning, which reflects all the cyclic components responsible

for variability in the period of recording;29,31 thus, SDNN is a

representative parameter of overall variability of heart rate

(calculated from the total of all R-R intervals). Whereas

higher SDNN values indicate good adaptability to environ-

mental demands, lower values in SDNN signify a rather poor

ability in adjusting the cardiovascular system to environmen-

tal demands. SDNN and other HRV-time domain parameters

are at least to some extent related to age and gender,32 ie,

SDNN is expected to decreasewith age and to be a little lower

in women. However, the relation between HRV and age in

particular is subject to controversy, since most studies rely on

samples with small proportions of older participants.33–35

Further, it has often been contended as to whether the

decrease in HRV is tied to the aging process itself or rather

to a deterioration of health, disease, or an increase in use of

medication.36,37

Cardiac recovery after giving a real-life presentation

has been not extensively investigated to date. Studies

which have used such presentation tasks have mostly

been carried out in laboratory settings and have used

measures of reactivity.38,39 Only a few have considered

recovery.40,41 Yet, recovery after an academic achievement

situation is an important indicator of how students cope

with the respective situation. Prolonged recovery and the

underlying ruminative and self-evaluative processes con-

stitute an (unnecessary) continued involvement with the

achievement situation.4

Methods
Participants
A total of 69 students took part in the study. One partici-

pant was excluded due to an extreme SDNN baseline

value. The participants were aged between 20 and 49

years (M = 24.3, SD = 4.8) (12 men, 56 women) and

had studied for at least 4 semesters (M = 8.4, SD = 3.5).

They were all bachelor or master level psychology stu-

dents, or pre-service teachers studying psychology as their

major subject (since the subject of psychology is often

taught in Austrian higher secondary schools). All partici-

pants were attending a seminar within the psychology

study program which required giving a presentation. In

all seminars, the seminar language and language of the

presentation were German. Overall, German was the

native language of 65 participants and three students had

excellent knowledge of German as their first foreign lan-

guage (in which they conducted their studies). The study

was performed in accordance with the 1964 Declaration of

Helsinki and was approved by the authorized local ethics

committee (the ethics committee of the University of

Graz). All participants gave their written informed consent

to participate and to confirm that their data would be used

in an empirical study.

Variables And Measures
Academic Self-Concept

Academic self-concept was assessed using a self-report

questionnaire (Skalen zur Erfassung des akademischen

Selbstkonzepts [SASK]).10 This instrument comprises

four scales, each measuring a different dimension of aca-

demic self-concept: the criterial scale uses a criterion-

related frame of reference (eg, “Considering the demands

of my studies, it is” … 1 = difficult to 7 = easy … “for me

to learn something new”; 5 items), the social scale refers
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to comparison with others (eg, “I think, I am” … 1 = less

talented to 7 = more talented … “than my colleagues”; 6

items), the individual scale refers to a comparison of one’s

own abilities over time (eg, “Regarding my development, I

consider my study-related aptitudes” … 1 = lower than

before to 7 = higher than before; 6 items), and the absolute

scale refers to an assessment of abilities without using a

specific frame of reference (eg, “I consider my own study-

related talent” … 1 = low to 7 = high; 5 items). All items

except one item from the absolute scale required that

participants assess themselves in their own field of study.

The SASK was chosen since according to our scoping

of the literature, it is the only validated questionnaire in

the German language which assesses different facets of

self-concept, referring to external and internal frames of

reference. The items follow a clear cognitive approach and

focus on cognitive assessments of one’s abilities (in con-

trast to other instruments, which mix affective and cogni-

tive items). The questionnaire has been validated in three

studies with university student samples. In all studies,

internal consistencies ranged from satisfying to excellent

(α = 0.74 to α = 0.89). Correlations with other question-

naires on self-concept and with questionnaires on self-

efficacy, on goal achievement motives, on test anxiety,

and on academic performance speak for the convergent

and discriminant validity of the SASK.10,11

Recording And Quantification Of Cardiac Variables

The ECG was continuously recorded using Holter ECG

devices (sampling rate = 1 kHz; CardioMem® CM 4000,

GETEMED Medizin- und Informationstechnik AG) for 42

hrs, beginning in the afternoon before the presentation day

and ending on the morning after the presentation.

Electrodes (Ambu® Blue Sensor, Ambu GmbH) were

placed at thoracic regions. Single artifacts were replaced

by interpolation.

Analyses of cardiac variables refer to baseline measures

(a 5-min baseline was derived from the 42-hr measures by

analyzing ECG data and participants’ documentation, and

identifying representative resting periods for each partici-

pant; participants were in a sitting position), to the presenta-

tion period (first 5 mins of oral presentation), and to the

recovery period (first 5 mins after the presentation had

officially ended), each in a sitting position. Five-minute

means were calculated for investigating HR as well as for

HRV (SDNN).

In addition to the mean values, change scores (Δ) were
calculated to quantify recovery. Recovery indicates how

much a post-stress response approaches the corresponding

pre-stress level. Here, the mean values measured during

the baseline were subtracted from the mean values during

the recovery period. The resulting two variables are ΔHR
and ΔSDNN. Positive values of the HR change scores

indicate poorer recovery for HR (because HR increased

during the presentation) and negative values of HRV

change scores ΔSDNN indicate poorer recovery of HRV

(because HRV decreased during the presentation).

Procedure And Research Design
For the recruitment of participants, lecturers of psychology

seminars, in which grading was based on presentations,

were contacted. The study was introduced in these semi-

nars and voluntary participants were recruited. Grading

was not related to participation in the study. Participants

received full information about the study in a first appoint-

ment prior to the presentation. There, the students filled in

the SASK and gave their written informed consent to

participate in the study.

The second appointment was on the day prior to the

participants’ presentation. Here, the portable ECG devices

were attached, and participants received instructions on

how to document their activities during the recording

period.

On the following day, participants gave their presenta-

tion in a sitting position and afterwards filled in the self-

ratings. An investigator involved in the study observed the

presentation but did not interrupt or influence the presen-

tation. All instructors of the seminars were informed about

the study and gave their consent beforehand.

Participants returned the ECG device and the documenta-

tion of their daily activities on the day after the presentation.

In total, the ECG-recordings lasted for 42 hrs and covered a

period of three calendar days (see also Figure 1).

Results
All statistical analyses were carried out using IBM SPSS

Statistics version 25. On average, HR increased (F1.6, 104.6

= 387.5, p < 0.000, ηp
2 = 0.85) from 73.4 bpm (SD = 8.4)

at baseline to 118.2 bpm (SD = 19.0) during the presenta-

tion, and decreased to 94.7 bpm (SD = 14.5) during the

recovery period. Concomitantly, SDNN decreased in

response to the challenge (F2, 134 = 28.13, p < 0.000, ηp
2

= 0.30; see Table 1). Changes in cardiac measures are also

shown in Figure 2.

Mean scores and further descriptive statistics for self-

concept in the present sample are shown in Table 2.
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Standard multiple regression analyses were calculated with

ΔHR and ΔSDNN as the dependent variables (see Table 3)

and the four self-concept scales as predictors. Moreover,

we included age and gender in each regression analysis,

since they are often seen as important predictors for

changes in HRV parameters.32 The regression method of

forced entry was used: With this method, all predictors are

added into the model simultaneously.42

Self-concept
The regression analysis for ΔSDNN as criterion (F6, 57 =

6.22, p = 0.000, R2 = 0.40) revealed relationships with the

social scale (β = −0.28, p = 0.038) and the absolute scale

(β = 0.34, p = 0.041), as well as for gender (β = 0.34, p =

0.002) and age (β = 0.34, p = 0.002). The regression model

was not significant for ΔHR (F6, 57 = 1.42, p = 0.221, R2 =

0.13) (see Table 3 for details).

The results indicate that the higher the scores for social

self-concept, the less likely it is that the SDNN returns to

baseline values (indicating poor recovery). In contrast, the

higher one’s assessment on the absolute scale, the more

likely it is that SDNN approaches baseline levels (indicat-

ing more efficient recovery). Further, positive results

regarding recovery were also observed for age and gender:

older students and females seem to recover more

efficiently.

Bivariate correlations between the absolute self-con-

cept, HR, and HRV were around zero (see Table 4).

However, the absolute as well as the social self-concepts

received significant β-weights in the regression analysis

but with opposite signs. Altogether, the results point at a

suppression effect. Even though the absolute self-concept

showed a bivariate zero correlation with the criterion vari-

able, once the absolute and the social self-concept were

included in the respective regression analysis, higher

scores on absolute self-concept predicted faster recovery.

Supplementary Analyses
To substantiate the sensitivity of the analysis, regression

analyses were also conducted for cardiac reactivity

(defined as difference between challenge and baseline

values); in other words, analysis of cardiac changes during

the presentation. There were no significant relationships

between the predictors age, gender, and the four self-con-

cept scales, and the criterion of cardiac reactivity of HR

(F6, 57 = 1.20, p = 0.318, R2 = 0.11). The same result was

observed when using as criterion the reactivity of SDNN

(F6, 57 = 0.84, p = 0.543, R2 = 0.08).

Discussion
In the present investigation, students’ recovery after a

challenging presentation in a university seminar was stu-

died using cardiac measures. The expected activating

effect of the challenge could be clearly observed. On

average, HR was increased by 45 bpm during the presen-

tation, compared to the resting baseline; this effect is in

line with previous studies.1 At 5 mins after the end of the

presentation, recovery was still incomplete in most parti-

cipants, however, with considerable interindividual

variability.

Age and gender were significantly related to recovery,

as expressed by ΔSDNN. Age was positively related to

recovery, ie, older students showed better recovery than

younger students (respectively showed a still continuing

recovery process). However, age is also related to other

variables such as experience with a university study or

length of study. These variables might influence the rela-

tionship between age and recovery. Concerning gender,

female students showed better recovery than male

Figure 1 Overview of the procedure.

Table 1 Means And Standard Deviation Of HR And SDNN

HR (bpm) SDNN (ms)

Observation period M SD M SD

Baseline 73.43 8.44 70.75 25.37

Presentation 118.16 19.01 44.75 25.20

Recovery 94.67 14.53 61.82 26.86

Δ (Recovery - Baseline) 21.23 11.38 −8.93 30.40
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students. There are several possible reasons for this differ-

ence. One study on gender differences concerning oral

presentations in secondary education observed various

advantages for young women, such as that they prepared

more carefully, and were more likely to assume an expert

position and to express enthusiasm and engagement.43

Altogether, even though the variables age and gender are

related to recovery, they are possibly confounded with

other variables such as experience, effort, motivation,

etc. In contrast, the self-concept facets clearly reflect

students’ self-assessments. Therefore, they are in the

focus of the following parts of the discussion.

At first sight, the negative relationship between social

self-concept and recovery indices seems to contradict studies

which have found a padding effect of a positive self-concept

on stress responses.17,20 These studies, however, did not look

at recovery after termination of a stressor nor did they differ-

entiate between the different dimensions of self-concept.

In the present study, students who considered them-

selves as being more talented than their colleagues (ie,

Table 2 Descriptive Statistics For The Self-Concept Scales Of SASK

Self-Concept Scales n M SD α Min Max

Criterial 68 5.23 0.69 0.71 3.60 6.80

Social 68 4.61 0.62 0.82 3.50 6.17

Absolute 64 5.24 0.59 0.68 3.80 6.80

Individual 68 5.55 0.69 0.81 3.83 7.00

Figure 2 Changes in HR and SDNN over the three observation periods.

Note: Panel (A) displays changes in heart rate (HR) and panel (B) changes in SDNN during the three observation periods.

Table 3 Individual Factors Predicting Cardiac Recovery

ΔHR ΔSDNN

Predictor Variables: Self-Concept Scales, Gender, Age B SE B β B SE B β

Criterial −0.147 3.12 −0.009 −7.653 7.19 −0.176

Social 2.927 2.94 0.158 −13.968 6.57 −0.282*

Absolute −7.637 3.77 −0.390* 17.674 8.44 0.336*

Individual 3.604 2.21 0.211 −8.588 4.94 −0.187

Gender 3.835 3.84 −0.092 27.698 8.58 0.340**

Age 0.106 0.39 0.046 2.140 0.66 0.343**

Notes: *P < 0.05, **P < 0.01. ΔHR is calculated by subtracting HR during baseline measures from HR during recovery period (see values in Table 1). HR increases due to a

stress response; therefore, positive values of ΔHR indicate poorer recovery of HR (less approach towards baseline). ΔSDNN is calculated by subtracting SDNN during

baseline measures from SDNN during recovery period. SDNN decreases due to a stress response; therefore, positive values of ΔSDNN indicate more efficient recovery of

SDNN (more approach towards baseline).
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those who had higher social self-concept scores) showed

prolonged stress responses. Since delayed recovery is clo-

sely related to perseverative cognition, these students

seemed to ruminate longer about the achievement

situation.5,21 Students with high social self-concept scores

may be more inclined to compare their performance to that

of fellow students and could be motivated to maintain their

already high self-concept assessment. Further, persevera-

tive cognition might have been also fostered by the homo-

geneous nature of students in the seminars (same major

and in the same or a similar semester). The processing and

evaluation of such subtle differences between fellow stu-

dents’ abilities may entail a higher degree of rumination

and thus contribute negatively to recovery, especially for

students who seek to maintain their already high social

self-concept. The presentations were graded, which might

also have encouraged social comparison processes. Thus,

it seems plausible that the social self-concept was acti-

vated and served as a strong frame of reference for the

appraisal of one’s abilities.

In contrast to the social self-concept, higher levels of

the absolute self-concept were related to more efficient

recovery from the challenge. The absolute self-concept

scale refers to beliefs about one’s subject-specific talent

and capabilities without reference to a specific standard; as

such, it describes the confidence in one’s theoretical cap-

ability to successfully achieve in a domain.10,12 Therefore,

students with a strong absolute self-concept probably do

not as much feel the need to engage in perseverative,

demanding comparisons with fellow students’ perfor-

mance, since high levels of this type of self-concept pro-

vide students with a stable assessment of their abilities.

Trust in one’s own abilities is related to positive self-

attributions and feelings of autonomy.44 It seems to be

beneficial for one’s confidence in his or her own compe-

tencies and adaption to rely less on external frames of

reference. Reliance on an absolute reference norm, related

only to one’s own person, also has the advantage that one’s

evaluation of performance is not subject to uncontrollable

circumstances such as group composition and distribution

of abilities in a team.

The developers of the SASK questionnaire describe the

absolute self-concept as an overarching concept; its devel-

opment is formed by experiences in achievement situa-

tions and, therefore, there is a natural relationship with the

other self-concept dimensions.10 As such, it is not a com-

pletely homogeneous concept. The suppression effect in

the present study underlines this assumption. While bivari-

ate correlations of the absolute self-concept and the recov-

ery of HRV were around zero, this scale did contribute

positively to recovery and increased the predictive power

of the social self-concept by suppressing irrelevant var-

iance of the latter variable.

In the regression analyses, neither the criterial nor the

individual self-concept contributed significantly to recov-

ery. This is plausible in the case of the individual self-

concept because it does not use an external frame of

reference but instead fosters comparisons of present with

former individual performance. In contrast, the orientation

along a specified criterion plays a more prominent role in

academic settings.12 According to the regression analyses,

the criterial self-concept received no significant β-weight.

As has been already discussed, the presentation situation

might have rather addressed an inter-individual compari-

son and thus might have favored activation of the social

self-concept.

Altogether, the present study suggests that two facets

of self-concept are related to students’ stress responses in a

typical academic situation, such as giving a presentation in

a university seminar. The present study is one of the few

studies in Educational Psychology which combines phy-

siological (cardiac) data with psychological concepts that

are prominent in learning and achievement, ie, learners’

academic self-concept. Even though the application of

Table 4 Bivariate Correlations Between SASK Scales Of Academic Self-Concept, Recovery Of HR And SDNN

2. Social 3. Absolute 4. Individual 5. ΔHR 6. ΔSDNN

1. Criterial 0.598** 0.735** 0.078 −0.172 −0.071

2. Social 0.532** 0.154 −0.015 −0.236

3. Absolute 0.231 −0.246* 0.113

4. Individual 0.145 −0.164

5. ΔHR −0.354**

6. ΔSDNN –

Notes: *P ≤ 0.05, **P < 0.01.
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cardiac measurements for investigating learners’ self-con-

cept is still in its early stages, it seems to be a promising

approach. The study shows that attitudes and self-assess-

ments are related to physiological responses. Furthermore,

the inclusion of cardiac variables allows the investigation

of internal processes that are not accessible by self-reports

or behavioral observations. Thus, the present study

encourages the pursuit of a cross-disciplinary approach

and of combining physiological data with validated self-

assessments.45

Conclusion And Implications
The results have implications for learning and instruction.

In a university seminar, teachers or instructors may

address different reference norms by means of grading

criteria, feedback, evaluation, task allocation to students,

etc. The results in this study advise against addressing

students’ social self-concept and the use of a social

frame of reference. Instructors could rather aim at

strengthening students’ absolute self-concept and enable

students to build up and use internal performance stan-

dards for self-evaluation, eg, by establishing clear achieve-

ment standards and encouraging students to compare their

own performance with these standards. Supporting stu-

dents’ recovery by such means may also have an impact

on their well-being and coping with stress in the long term.

Importantly, the results of this study concern an espe-

cially significant aspect in learning and instruction: feedback

given by teachers. The results advise teachers to tie feedback

mainly to an overall performance standard and, for example,

not to comparisons between classmates. Such feedback

would emphasize the standard that should be achieved.

Ideally, it would also emphasize the importance of effort.46

Limitations And Strengths
Not all variables could be controlled in the real-life setting

of the study (for example, variables such as size of audi-

ences, length of presentations, etc). The study was carried

out in the domain of psychology and participants were

either students majoring in psychology or pre-service tea-

chers with psychology as a main subject. Certainly, the

instruction and demands on learning and achievement

differ between different academic domains. In some

domains achievement situations such as presentations,

oral or written examinations are more prominent than in

others. Presentations are a frequently encountered achieve-

ment situation especially for students of psychology.

Therefore, the results are certainly restricted with regard

to generalizability and mainly explain recovery in the

domain of psychology and related knowledge domains.

The restriction to a specific knowledge domain in this

study had the advantage that domain-related frames of

reference could be investigated; however, in order to be

able to generalize the results, further investigation in other

domains is needed.

To our knowledge, the present study is to date the only

study which has looked closer into recovery and its relation-

ship with the academic self-concept and its different frames

of references. The results emphasize the multidimensionality

of the academic self-concept and strongly suggest differen-

tiating between the various dimensions and their impact on,

for example, stress responses and recovery.
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