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Abstract In this field study self-confidence was tested to

predict the course of galvanic electrodermal stress response

prior, during and after public speaking. Ten graduate stu-

dents initially rated their self-confidence and afterwards

presented their thesis proposals orally in a 10-min pre-

sentation to their supervisor and peers. Galvanic skin

response level was measured throughout and analysed for

10 min prior to, during, and 10 min after the presentation.

Two major galvanic electrodermal stress response types

were observed. Five students showed a ‘healthy response’,

i.e. an anticipatory increase in electrodermal conductance,

followed by a decrease after termination of the presenta-

tion. The other five students showed a steady increase of

skin conductance during and after their presentation

(‘prolonged response’). In line with the allostatic load

model the ‘prolonged response’ group reported signifi-

cantly lower self-confidence before presentation than the

‘healthy response’ group (p \ 0.01). Self-confidence is a

resource in novices facing an unfamiliar stressor.

Keywords Galvanic stress response � Self-confidence �
Public speaking

Introduction

Public speaking is stressful and increases physiological

arousal as part of the stress response. For instance, oral

defence of one’s master thesis proposal to one’s supervisor

and peers is stressful for most graduate students (Bach-

mann et al. 1999; Croft et al. 2004; Gilkinson 1942).

Moreover, anticipation of public speaking causes stress in

most individuals (Boucsein and Wendt-Suhl 1981; Kirs-

chbaum et al. 1993). Anticipation of public speaking and

public speaking itself induce ego-threat and a shift of

attention focus towards the self (Kallus 1992). Self-confi-

dence as a personal resource helps one to focus on the task

and to recover quickly after the presentation (Semmer et al.

2007). Therefore, greater self-confidence should be related

to a ‘healthy response’ to the stressor (McEwen 1998). A

healthy response includes increasing activation prior to the

talk, high activation during the talk in order to cope

actively with the stressor and decreasing activation after

the talk has ended in terms of physiological recovery.

Conversely, lower self-confidence should be related to a

‘prolonged response’, i.e. a sustained or even increasing

activation after the talk has ended (McEwen 1998) owing

to perseverative cognition (Brosschot et al. 2005), for

instance in terms of rumination about one’s performance

level.

Defence of Master Thesis and Skin Conductivity

Skin conductivity is affected by the sweat from physical

activity and by emotional stimuli (Boucsein 1992). Skin

conductivity rises with activation of the sympathetic ner-

vous system (SNS). Galvanic skin response (GSR) repre-

sents electrical conductivity between two points on the

respondent’s skin. In their review, Backs and Boucsein
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(2000) report GSR to be the most convenient physiological

indicator for workload: ‘GSR amplitudes may reflect the

amount of affective or emotional arousal elicited by a

stimulus or a situation’ (p. 15). Moreover, the recovery of

GSR has been demonstrated to be a sensitive indicator of

mental strain (Boucsein 1992). Hence, Fahrenberg and

Wientjes (2000) report skin conductivity to be among

the most suitable measures of arousal in field studies.

Nevertheless, screening of the bibliography of ambulatory

assessment of Fahrenberg (2006) and elaborated biblio-

graphies from the society of ambulatory assessment

(www.ambulatory-assessment.org) reveal only a few studies

that have used continuous ambulatory assessment of GSR in

field studies (Simpson and Turpin 1983; Turpin et al. 1983;

White and Charles 1983).

In the defence of one’s master thesis proposal, skin con-

ductance level is expected to increase before the oral defence

starts in terms of an anticipatory response. In addition,

during the proposal defence students are expected to show

increased skin conductance levels in terms of a response to

the public speaking situation. After termination of the

defence, physiological recovery should take place. There-

fore, after the thesis proposal defence has ended GSR should

return to lower levels to indicate a healthy response. When

GSR remains high after the public speaking situation has

ended, physiological recovery does not take place. Pro-

longed elevated levels of GSR indicate prolonged activa-

tion of the SNS after the thesis proposal defence has ended

(Croft et al. 2004). In terms of the allostatic load model

(McEwen 1998) the ‘prolonged response’ is characterised

by a lack of physiological recovery after stressor termina-

tion (also known as lack of physiological unwinding,

cf. Frankenhaeuser 1991).

Prediction of Response Pattern

Individuals high in self-confidence are expected to perform

better in complex and novel tasks, because they are less

likely to shift their attention focus towards the self (Kallus

1992). Therefore, they engage less in task-irrelevant cog-

nitions (e.g. telling themselves that their performance is not

sufficient) and focus more on task-relevant aspects (e.g.

giving an adequate answer to a question posed by the

supervisor). Self-confidence as a personal resource helps

one to focus on the task because individuals who are more

self-confident are also more confident about coping suc-

cessfully with novel tasks because they believe in their

abilities rather more (Judge et al. 2000). We expect that

self-confidence measured shortly before one has to give a

presentation has conceptual overlap with task-related self-

esteem and self-efficacy. Self-efficacy refers to the belief of

being able to mobilise the skills that are necessary to attain

a given goal (Bandura 1997). Self-efficacy indicates that

one is able to perform in an effective way. Individuals with

high self-confidence therefore should recover more quickly

after their first public presentation of their thesis because

they think less about possible shortcomings, flaws and

imperfections. We expect greater self-confidence to be

associated with normal stress response whereas lower self-

confidence should be associated with prolonged stress

responses.

Hypotheses

We expect high self-confidence measured before students

start their oral thesis defence to predict healthy skin con-

ductance response, whereas lower self-confidence should

predict a prolonged skin conductance response after ter-

mination of the oral defence.

Method

Sample

Twelve participants of a graduate seminar on methods in

industrial/organisational psychology volunteered to partic-

ipate. All participants gave their informed consent prior to

their inclusion in the study. The first six participants pre-

sented in the first session while the other participants were

absent. The other six participants presented the next session

while the first six participants were absent. One presenta-

tion in the first session was skipped because of shortage of

time. Another presentation in the second session ended

with the session so that the 10-min recovery period was

lost. Therefore, complete data were available for ten out of

twelve participants (eight female and two male psychology

majors, mean age = 26.1 years, SD = 2.7 years).

Procedure

Starting at 4.15 p.m. on two consecutive Tuesdays six

participants each defended their master’s thesis proposals

orally by giving a PowerPoint presentation to their super-

visor, another faculty and peer students who were partici-

pants of the course. During the presentation the supervisors

asked questions, and made comments and suggestions in

terms of feedback. Students were also instructed to ask

supervisors for advice with regard to unclear aspects. The

focus of the thesis proposal defence was on the study

hypotheses and their rationale. Presentations were limited

to 10 min.
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Talk Performance

All master students had the goal of presenting their first

version of a hypothesis from the research question. During

the presentation a record clerk made a protocol of all

supervisor comments on the slides of the presentation. The

protocol was the basis for a goal attainment rating. The

goal attainment was rated according to the following rating

scheme (zero points = staying at the level of the research

question without deriving a hypothesis). If there was a

deduction of hypotheses from the research question, the

following yes/no criteria were tested:

(1) was the hypothesis clearly linked to the research

question?

(2) was the hypothesis consistent (without inherent

contradiction)?

(3) were the hypotheses formulated on a concrete con-

struct level (operationalisation)?

(4) was the hypothesis as specific as possible (e.g. direc-

tional where appropriate and not non-directional)?

(5) did the hypothesis correctly include only one assump-

tion (no mix of assumptions like ‘men make fewer

errors and perform quicker than women’)?

(6) does the hypothesis correctly state what was intended

with respect to processes (e.g. hypothesis describing a

moderation effect where a mediation effect was

intended to be described)?

(7) was an incorrectly existential hypothesis formulated

where a difference or association between groups was

expected (‘There are men who perform better than

women’ instead of ‘men perform better than women’) ?

(8) was the null hypothesis treated like an alternative

hypothesis? (e.g. when intending to replicate a test of

hypotheses from a former work that rejected the

alternative hypothesis, students tend to write ‘expect

no difference between…’, i.e. to replicate the finding

instead of the hypothesis test.

All criteria were accorded one point. Performance was

calculated as the sum of points (range 0–8).

Self-confidence

Situational well-being was assessed before the lesson

started at approx. 4.15 p.m. Participants filled in the self-

confidence scale of Apenburg’s questionnaire (EZ-36,

1986). The scale consisted of five items (‘certain’,

‘sophisticated’, ‘confident’, ‘superior’, ‘experienced’) that

were averaged to form the scale. Participants were asked

how adequate the items describe their current condition.

Items were six-point Likert-scaled (1 = item does not

represent my condition to 6 = item does fully represent my

condition). Higher scores of the scale represent more

favourable self confidence. An overview of psychometric

properties of the scale reports satisfying reliability (inner

consistency is higher than .80, Schütte 2009).

In this study, the internal consistency of the scale was

satisfactory (Cronbach’s alpha was 0.73). Schütte (2009)

reports good validity when the scale is used in work design

studies.

Electrodermal Skin Conductance

Galvanic skin response was measured continuously (Boucsein

et al. 2001) with the BodyMedia Body SenseWear bracelet.

The bracelet is a continuous monitoring system and comprises

a unit that is attached to the back of the upper arm by an elastic

Velcro strap. The small unit contains several sensors including

accelerometer, heat flux, galvanic skin response and both skin

and near-body temperature sensors. Galvanic skin response is

used as an indicator of sympathetic nervous system activation

and is measured by means of two hypoallergenic stainless

steel electrodes (Boucsein 2005). The unit of measurement is

microsiemens. Recovery time constants of skin conductance

level are 15–30 s (Boucsein 2001). Until now, there is a lack of

validity studies on GSR measured with the SenseWear

bracelet. Lee et al. (2007) found GSR measured with the

SenseWear device not to be affected by skin temperature.

In order to cover recovery of GSR before, during, and

after the end of presentation minute-based GSR data were

averaged in six 5 min windows, covering two periods

before, two during, and two blocks after the thesis proposal

defence ended.

Statistical Analyses

All statistics were nonparametric. Correlations were based

on Kendall’s tau (1955). A nonparametric trend test for

correlated data (Ferguson 1965) was used to test for

monotone, bitone, and tritone trend components in the SCL

responses. The trend test for correlated data by Ferguson

(1965) makes use of the statistic S, as used by Kendall

(1955). The trend test included six consecutive measure-

ments of SCL, each comprising a time window of 5 min.

Of the six 5-min intervals, interval 1 and interval 2 pre-

ceded the start of the presentation, covering the 10-min

period before the thesis presentation started. Interval 3 and

interval 4 covered the 10 min during the presentation and

interval 5 and interval 6 covered the 10-min period after

the thesis presentation ended.

Results

Rank correlations showed significant positive associations

between 5-min blocks of SCL measurement intervals
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(Table 1). There were no significant associations between

5-min measures of SCL level and self-confidence, Talk per-

formance scored zero points in five participants because they

failed to present hypotheses at all but stayed on the more

general level of the research question. The other participants

scored four points (one participant), six points (three partic-

ipants), and seven points (one participant). Performance

tended to be slightly better in women than men, but this

difference was not significant. All correlations between study

variables and performance were not statistically meaningful.

Identification of Response Pattern

The normal/prolonged SCL response pattern was tested

with nonparametric trend analyses (Ferguson 1965). The

normal SCL response pattern was represented by five par-

ticipants showing the bitone course of SCL of an increase

before the presentations started, and a decrease after the

presentations finished (Fig. 1). The prolonged response

pattern was represented by five participants showing a

monotone increase of SCL across the six 5-min SCL blocks.

Accordingly, the trend analysis (Table 2) confirmed sig-

nificant first-order and second-order trend components

(z = 4.352, p \ 0.001, and z = -2.458, p = 0.014,

respectively). A separate trend analysis for the groups of

five participants each representing the normal versus pro-

longed response pattern group revealed a significant

monotone trend component in the prolonged activation

group (z = 4.700, p \ 0.001), whereas the bitone trend

component was absent (z = 0.000, p = 1). The reverse

pattern appeared for the normal response group. The normal

response was characterised by a non-significant monotone

trend component (z = 1.354, p = 0.177), but a significant

bitone trend component (z = -3.487, p \ 0.001).

Association of Response Pattern and Self-Confidence

The normal pattern (1) vs. prolonged (2) SCL response

pattern was significantly associated with self-confidence

(r = -.727, p \ 0.05).

Self-confidence (scale range 1–6) of the five participants

in the prolonged response pattern group was 2.60, 3.20,

3.20, 3.40, and 3.40. Self-confidence in the normal

response pattern group was 3.40, 3.60, 3.60, and 4.20.

Highest values in the prolonged response pattern group

equalled the lowest value in the normal response pattern

group. The Mann–Whitney U-test showed ranks of self-

confidence to be significantly lower in the prolonged

Table 1 Kendall’s tau rank correlations between study variables

Sex Age Self-confidence Talk perf SCL 1 SCL 2 SCL 3 SCL 4 SCL 5 SCL 6

Age .356

Self-confidence .119 -.025

Talk performance -.442 .056 -.280

SCL 1 .149 -.330 -.047 -.158

SCL 2 .149 -.330 -.047 -.158 1.000(**)

SCL 3 .149 -.189 -.047 -.158 .822(**) .822(**)

SCL 4 .224 -.094 .047 -.158 .733(**) .733(**) .911(**)

SCL 5 .224 -.189 .000 -.105 .867(**) .867(**) .778(**) .867(**)

SCL 6 .224 -.189 .000 -.105 .867(**) .867(**) .778(**) .867(**)

Normal/Prolonged SCL response (1,2) .000 .158 -.727(*) .318 .328 .328 .268 .268 .388 .388

Sex (0 = f, 1 = m)

SCL 1 10–6 min before presentation starts, SCL 2 5 min before presentation starts until start, SCL 3 fist 5 min of presentation, SCL 4 6–10 min of

presentation, SCL 5 fist 5 min after presentation ended, SCL 6 5–10 min after presentation ended

* 0.05, ** 0.01 (two-tailed)
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Fig. 1 Individual GSR response pattern (each block representing

5 min) before (white blocks) during (grey blocks) and after (white
blocks) first thesis presentation
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response group (Mann–Whitney U = 1, n1 = n2 = 5,

p \ 0.05 two-tailed).

Discussion

Results showed momentary self-confidence to predict stress

response to oral defence of a master thesis. Therefore self-

confidence appears, as expected, to be a resource for coping

with such stressful situations as public speaking (Meier

et al. 2008). A normal response reflects the ability to adapt

to challenging situations by recovering quickly from

physiological stress reactivity. In a broader context, self-

confidence as a resource should correspond to general self-

efficacy that is strongly related to goal orientation and

students’ grade point average (Frese et al. 1987). Goal

orientation includes more adequate coping, probably med-

iated by more task-specific self-efficacy, better strategies,

better preparation, etc. (Frese and Zapf 1994). Self-confi-

dence reflecting an internal locus of control and high self-

efficacy has also been found to be a moderator of effective

use of job control (Meier et al. 2008). Hence, stress pre-

vention and intervention should tend to enhance self-con-

fidence, e.g. by applying control in task fulfilment. Frese

and Zapf (1994) point to control as an antecedent of control

cognitions like self-confidence. ‘Not having control implies

that the goals and plans of work are outside the person

working’ (p. 295). Therefore, control in graduate students

seems to play a central role and should be increased.

Limitations

The natural setting of the study accounts for the small

sample size and replication seems necessary. In a replica-

tion study, rater reliability checks should be performed for

the ratings of performance. Confidence ratings were made

at the start of the presentation session for all participants.

Hence, the time interval between collection of these read-

ings and the start of the student’s presentations varies by

individual. In a replication study, the time interval should

be standardized. On the other hand, the natural setting of

the study is an advantage. Interpolation from study results

to other contexts within higher education is more reliable

than it would be in a laboratory setting. Currently we are

not aware of validation studies that compare the Sensewear

measurement of GSR with a gold standard of GSR mea-

surement. The most influential bias in measurement should

be motor activity. In this study, however, participants were

in the same position during baseline, presentation, and after

presentation, i.e. sitting on a chair. We therefore do not

expect much bias from motor activity. Control of accelo-

metric data measured in parallel did not change the results.

Outlook

This field study showed individual stress response during

first presentation of the thesis to an audience to be asso-

ciated with prior self-confidence. Individual differences in

stressor-strain relations are a particularly interesting aspect

of field research using ambulatory assessment on the

association between work stressors and work strain (Berset

et al. 2009; Elfering et al. 2005; Grebner et al. 2004). For

instance, Totterdell et al. (2006), across a period of

26 weeks, showed the combination of high weekly work

demands and low weekly job control had the most adverse

effects in terms of strain on respondents who were com-

parably pessimistic. Field studies using SCL, however,

have been rare until now. SCL measurement should be

sensitive to emotional tension and its positive and negative

aspects. Emotional tension may be adaptive or maladaptive

in both nature and outcome (Rotenberg and Boucsein

1993). On the one hand, emotional tension serves to allo-

cate resources to the complex task. On the other hand, it

should not prevent the individual from continuing with his/

her goal-directed behaviour by distracting attention and

resources from the task to the self (Semmer et al. 2007).

More occupational field research in SCL stress response

patterns seems promising in studying moderators of stress

responses that may indicate coping with inadequate phys-

iological cost and long-term decreased body resistance

(Semmer et al. 2010).

Continuous recording of physiological data in natural

contexts is still a technological challenge. SCL measurement

Table 2 Nonparametric trend test of GSR response pattern (Ferguson

1965)

Trend component

Monotone Bitone Tritone

All participants (N = 10)

RS 74 -40 -14

Standard error of S 16.773 15.866 16.773

z 4.352 -2.458 -0.775

p \.001 .014 .434

Normal response (n = 5)

RS 57 0 -7

Standard error of S 11.902 11.254 11.902

z 4.70 0.00 0.50

p \.001 1 -0.617

Prolonged response (n = 5)

RS 17 -40 -7

Standard error of S 11.818 11.183 11.818

z 1.354 -3.487 -0.508

p .177 \.001 .610

S = rank statistic (Kendall 1955), z = normal deviate statistic

(Ferguson 1965)
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in this field study is exemplary for small, unobtrusive and

helpful instrumentation that is fast becoming a valid tool in

work and organisational psychology (Klumb et al. 2009).

Self-confidence has turned out to be a resource factor in

public speaking stress of graduate students. Higher education

should deliver adequate feedback, acknowledge good work,

give support in difficult situations, teach skills including

presentation skills, assign tasks that are challenging but

possible, and help students to organise work efficiently to

enhance self-confidence.
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