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APPENDIX A

Emotional Valence Questionnaire
Nane,
Age

Quickly read through . the list of words below. Then, for each word,
indscate by circling a number from 1 to 7 on the corresponding rating
scale, how unpleasant/pleasant the word strikes you.

road T 2 3 & 5 & 7
unpleasant pleasant

?
7

money

cloth

snake

star

roast

party

cheek

freeze

coast

food

death

tree

chatn

perfume

ground

crowd

health

water

sex

desk

laughter

vomit




APPENDIX B

Most frequent associations to each of the key words YCHAIN", “CLOTH",
"OROWD", and "COAST", based on N = 4 for each key word.

Key Word sociations

letter
link

gang

clothes
shirt
blanket
hat
socks

people

rock concert
games

hockey

shopping centre

rollercoaster
glide
smooth

NN NN DN DWW NN NN
o




APPENDIX C

Stimulus Sequence Sets

Set 1

008118090
09109118
80890198
98018090

10981981
18910880
98099081
9180810

Note. Stimulus sequences are to be read by rows. The woxrd

st'mult are coded as follows:

GLOTH = 0; CROWD = 1; COAST = 8;

CHATN = 9, Depending on the experimental condition, CLOTH served
as the CS+ and CROWD as the CS-, or the reverse.
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APPENDIX D

(4
negative
voltages

Figure D-1.

e
=
o
e

T \J T 4

L 6 8 10 i2 14 16 18 20
mV,

Analogue to digital (A/D) conversion of SPR data or-
1ginally 1n millivolt units. The 8 bit A/D converter
transformed the data into discrete values (D.V.) with
a maximal positive or negative value of 127. The ab-
solute values of the negative voltages are plotted a-
long with positive voltages.,
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Appendix E

Summary Tables of Statistical Findings




TABLE E-1

ANOVA Summary for Maximal Pos*tive SPR m~amplitudes

Source 88

Hemisphere-- =~ - .

of-preseritation (H) 7.67
aSword (W) ' 1727.12
Hx W 2960, 81

Within cells 42970.15

af Ms

7.67
1727.12
2960. 81

1193.62

Note. None of the effects are significant.

TABLE E-2

ANOVA Summary for Maximal Negative SPR m-amplitudes

Source ss

daf

MS

F

Hemisphere~

of-presentation (H) 57.17
CSword (W) 841,81
Hx W 26.93

Within cells 12849,78

57.17
841.81
26.93

356.94

<1

<1

Note. None of the effects are significant.




TABIE E-3

Cell Means and Standard Deviations for the Maximal

Positive .and Negative m-amplitude Deflections

Positive SPR Component

Experimental group M SD

left hem!sphere
CS+ = OLOTH 20. 60
CS+ = CROWD 4,10

Rtght hem!sphere
0S+ = CLOTH 39.32
CS+ = CROWD 29.31

Total 34,96

Negative SPR Component

left hemisphere
CS+ = CLOTH 29.20 11,91
CS+ = CROWD 40,02 24,91

Right hemisphere
CS+ = CLOTH 33.23 16.53
CS+ = CROWD 40,77 19.80

Total 35.80 18.79




TABLE E-4

MANOVA Summary for m-amplitude scores (range-corrected)

for the Positive SPR Wave Component in the First

Latency Tnterval during Acquisition

Source af ss MS F Stgnificance
Hem*sphere-
of-presentation (H) 1 0.189 0.189 1.57 0.22
CSword (W) 0.025 0.025 <1 -
Hx W 0.002 0.002 <1 -
Within cells 36 4.350 0.121
Conditioning (¢) 1 0.763 0.763 23.91 0.00
Hx C 1 0.123 0.123 3.86 0.05
¥WxC 1 0.206 0.206 6.46 0.02
HxW=x0C 1 0.004 0.004 <1 -
Within cells 36 1.149 0.032
Source af P41lat’s criterion Approx. F Significance
Trtal blocks (T) 4 0. 54293 9.80 0.00
Hx T L 0.10302 <1 -
Wx T L 0.05778 <1 -
HxWxT 4 0.07973 <1 -
cCxT 4 0.24934 2.7 0.05
HxCx T L 0.07770 <1 -
HxCxT L 0.34130 L, 27 0.01
HxWxCxT L 0.12823 1,21 0.32
Note. Each of the four source groupings is hbased on a separate

multivariate analysis of a specific set of contrast variables.
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TABLE E-5

Cell Means and Standard Deviations of m-amplitude Scores
(range~corrected) for the Positive Component of the SPR

in the First Latency Interval during Acquisition

Cell Trial Blocks

3

Left hemisphere
CS+ = CLOTH

oS+ 0.13
- (0.21)

os- 0.05
(0.16)

Left hemisphere
CS+ = CROWD

CS+

CcS~

Right hemisphere
0S+ = CLOTH

cs+ 0.20
(0.21)

oS- 0.32
(0.26)

Right hemisphere
CS+ = CROWD

cs+ 0.33 0.16 0.05 0.06 0.04
(0.31) (0.20) (0.11) (0.12) (0.08)

0.07 0.07 0.03 0.00 0.02
(0.16) (0.13) (0.08) (0.00) (0.05)

Note. Standard deviations are in parentheses. Cell size = 10.




TABLE E-6

Mean m-amplitude Responses across five Trial Blocks

for the Positive Wave Component of the SPR in the

First Latency Interval during Acquisition

Trial blocks

3




TABLE B-7

MANOVA Summary for m-amplitude scores (range-corrected)
for the Posittve SPR Wave Component ‘n the Second

Latency Interval during Acquisition

Source af ss MS Significance

Hemisphere~

of~presentation (H) 0.005 0.005
CSword (W) 0.026 0.026
Hx W 0.001 0.001

Within cells 4,306 0.120

Cond*ttoning (C) 11,842 11,842
Hx ¢ 0.108 0.108
¥x¢C 0,020 0.020
HxWxcC 0.000 0.000

Within cells

)
(e,

2.185 0. 061

&

Source Pillal's criterion Approx. F Significance

Trtal blocks 0.38474 13.19 0.00
0.81351 1.89 0.14
0.97362 <1 -

0.92956 <1

EEEE

0.31717 17.76
0.69910 3.55
0.93248 <1
0.91310 <1

Note. Each of the four source groupings 1s based on a separate
multivariate analys*s of a specific set of contrast variables,

5




Appendix F

Measurement of the Skin Potential Response and
Related Issues

Choosing an Appropriate Measure of the SPR

Relatively few studies reported in the literature have used
the skin potential response in electrodermal conditioning
studies. Most research using the SPR has been confined to
investigations of the topography of the response components
and their relation to sweat gland and epidermal processes
involved in electrodermal activity. The absence of its use
in conditioning studies is not entirely clear; however, the
complex aspect of the SPR wave form may account for its lack
of popularity. Little agreement exists among researchers on
what the positive and negative components of the SPR

signifiy, and on how best to measure these components. This

aside, there are a number of advantages of the SPR including

more stable baselines than SCR, the potential for additional
information from the positive and negative wave components,
and its more direct method of measuring sweat gland activity
(as opposed to the method of passing a current through the
skin) (Burnstein, Fenz, Bergeron & Epstein, 1965: Glaus &
Kotses, 1974). Given these advantages, it was decided to

use this measure in the present study.
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There are differing opinions among researchers on how

best to measure the SPR. ' Venables and Christie (1973) have
stated that the only aspect of the SPR that can be unequivo-
cally measured is the latency of the first response. Their
rejection of wave size measures is based on the notion that
the positive and negative components contaminate each other
through reciprocal attenuation effect; These researchers
add, however, that the negative component may be more
susceptible than the positive component to this type of
contamination. Venables and Christie (1973) also state that
there seems to be‘little basis for using the difference in
potential between the peaks of the negative and positive
components as a measure of wave size. In contrast, Edelberg
(1972) implies that such measures are useful. He suggested
that the size of the positive SPR is most accurately meas-
ured as the difference between the peak of the first
negative deflection and the peak of the positive deflection,
without reference to the baseline. He also states that the
best operational measure of the negative wave may be the sum
of the initial negative deflection plus the second negative
deflection.‘ Glaus and Kotses (1974) recommend still another
measure. They reported a differential conditioning study in
which subjects were presented with 20 €S+ and 20 CS- trials
of red and yellow lights, The exposure duration of the CSs

was 10 sec. and the 1ITI was 40 to 80 sec. The CS+ was

followed by .5 sec. of 112 dB. white noise. Glaus and
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Kotses (1974) obtained significant conditioning effects
using SPR frequencies of positive and negative wave compo-
nents as dependent measures. The authors stated that they
preferred response frequency over magnitude measures because
the former may be less sensitive to artifacts introduced by
interactions between subsequent positive and negative wave
forms.
) Little substantive evidence exists in the literature to
guide in the choice of an appropriate measure. The ehpir—
ical basis for the above recommendations is sparse to say
the least. One genre of studies which have compared the SCR
and SPR provides evidence suggesting that wave size measures
may be meaningfully used. Gaviria, Coyne and Thetford
(1969) reported a strong relationship between an SC "differ-
ence" measure (i.e., the difference between the final
response value and the initial response value at the time of
stimulus onset) and SP trough to peak (i.e., the absolute
size of the trough to peak difference) and difference meas-
ures., Along similar lines, Wilcott (1958) and Jeffress
(1928) found high correlations between SC and SP wave
deflectioné. Jeffress (1928) also observed that SC and SP
latencies were correlated.
Since views differ on the most appropriate measure of
the SPR, several measures were used in the present study.

It was hoped that a comparison of these measures might

remove some of the confusion surrounding their efficacy.
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SPR latency, frequency, and wave size were used as dependent
measures, Separate analyses of the negative and postive
wave components of the SPR were carried out for the

frequency and deflection (i.e., wave size) measures.

Amplitude, Magnitude and Probability Scores

Whereas scoring of latency and frequency is relatively
straightforward, wave deflection 1is amenable to several
alternative scoring approaches, namely, magnitude, amplitude
and probability. Magnitude scoring is most frequently used;
it is a measure of the size of the wave deflection, with
zero entered for those trials during which a response does
not occur (i.e., those trials on which the deflection is not
larger than a set criterion defining a response). In trial
blocking, deflections that occurred above criterion are
averaged with =zero entries for nonresponse trials. This
method of scoring in fact assumes that some size of response
always occurs, independent of the response criterion;
however, an arbitrary entry is made whenever whatever does
occur fails to meet a set criterion (Prokasy & Kumpfer,
1973). Prokasy and Kumpfer (1973) maintain that this
assumption is 1likely incorrect; they reject the magnitude
measure on the grounds that it confounds amplitude and prob-
ability. | They have found that response probability and

amplitude do not always covary. Confounding of the two by

way of magnitude scoring can, for example, create the erro-
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neous impression that response size is changing when actu-
ally only the response probability is. Prokasy and Kumpfer
also make the point that use of an arbitrary entry for
nonresponses can increase within cell variance and so reduce
the likelihood of obtaining an effect. They suggest a sepa-
rate assessment of probability and amplitude. Amplitude
scores are obtained by taking an average of the "response"
deflections within each trial block; response deflections
that are below criterion (i.e., "nonresponses") are disre-
garded in the averaging. Probability scores are based on
the percentage of responses (above a set criterion) to the
stimulus within each trial block for each subject.

The suggestions put forward by Prokasy and Kumpfer
(1973) are based on their experience with the skin conduc-
tance response. How useful this approach is for SPR data is
left unanswered. Unlike in the SCR, there are positive and
negative wave components that complicate the picture.
Magnitude scoring of the positive or negative component is
relatively straightforward, since the assumption is made
that a response always occurs. On the other hand, amplitude
scoring makés the assumption that sometimes responses do not
occur. However, disregarding "nonresponses" in the calcula-
tion of averages 1is problematic when positive and negative
wave components are present. An example will make this

clear. Suppose trials are blocked in groups of three, and a

subject obtained the following responses on three trials:
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-10, 13, 0 mv. Suppose, further, we are interested in
scoring the positive component. The problem 1lies in
deciding what to do with the information regarding the
negative response in calculating the positive amplitude for
this trial block. If .5 mV. is used as the criterion for
defining a response (i.e., anything less is a "nonresponse”
and disregarded), the amplitude score would be calculated
as 13/1 = 13 mv. Both the first and third trial are consid-
ered nonresponses and disregarded in scoring. However, this

is based on the questionable assumption that the positive

and negative components are independent. Alternatively, one

could view the first trial as an instance of a positive
"response” of 0 mV. Since the subject did after all respond
in the first trial (albeit, in the negative direction), it
is debatable whether the 0 mV. positive response in the
first trial is in the same response class as the 0 mV.
response in the third trial. That is, while the 0 mv,
deflection in the third trial might appropriately be
regarded as belonging to the class of "nonresponses", the 0
mV. positive deflection in the first trial might best be
regarded as belonging to the class of "responses". From
this, amplitude would be calculated as 13/2 = 6.5 (i.e., the
mean is based on the first two trials in which a "response"
occurs). The essence of the problem, then, 1in calculating
SPR amplitudes is deciding on the appropriate response class

for below criterion deflections. Prokasy and Kumpfer (1973)
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restricted their discussion of amplitude scoring to SCR
measures and so have not addressed this issue. In contrast
to the use of amplitude measures, applying a magnitude score
to the above sample data is simple: All trials are included
in taking an average of the deflections (resulting in a
score of 13/3 = 4.33 mvV.),. With this approach to response
measurement no decisions have to be made regarding which
trials to disregard in the calculation of scores. There is,
however, the problem of confounding probability with ampli-
tude. v

The calculation of probability scores for SPR responses
can also be problematic. Suppose, again, one is blocking
three trials and that a set of three responses happened to
be: -8, 5, 0 mv. One has the option of basing probability
scores on positive and negative wave components separately,
or calculating probability scores on the basis of all
deflections, without distinguishing between the two wave
components. So, for example, the probability for the posi-
tive component would be 1/3 = .33; for the negative, .33 as
well; and for all responses, the probability would be 2/3 =
.67. Sincé there are no clear guidelines for choice, prob-
ability  scores were calculated for each of the separate
components as well as the combined components in the present
study.

In addition to the wuse of probability scores in the

present study, amplitude scores were also employed. This
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use of both types of scoring measures has a specific advan-
tage over magnitude measures in the interpretation of
effects; it makes 1its possible to vattribute results to
either changes in response probability or changes in the
size of the deflection. As discussed above, SPR amplitude
can be scored in two ways, depending on how responses below
criterion are classified. In the present study, the posi-
tion is taken that positive and negativezwave components
cannot be reasonably regarded és independent. For this
reason, the alternative SPR amplitude measure (i.e., the
second -épproach discussed which takes into account that
below criterion deflections may belong in separate response
classes) was used. Henceforth this amplitude scoring

approach will be called "m-amplitude" (modified amplitude).

Measuring Differential Conditioning Effects

In the present study, the "amount" of conditioning was
determined by differential responding to the CS+ and CS-.
One of the main advantages of using a discrimination or
differential conditioning approach 1is that the subject
serves as his own control. A variety of indices have been
developed to measure amount or "strength" of differential
conditioning (e.g., Hilgard, Jones & Kaplan, 1951; Restle &
Beecroft, 1955). Probability scores (as opposed to, say,
amplitude scores) of the CS+ and CS- are entered in the

computation of these indices. Restle and Beecroft (1955),
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for example, have provided the following index of relative
differentiation (IRD): IRD = (CR+ - CR-)/(CR+ + CR-). It
expresses the difference in probability of response to the
CS+ and CS- as a proportion of the sum of the response prob-
abilities. This index may be a more accurate reflection of
strength of conditioning than a simple index based on the
difference in response probabilities to the CS+ and CS-, in
that it takes into account absolute probabilities in addi-
tion to relative probabilities. The problem with the use of
indices, however, is that a loss of information occurs.  An
alternative approach is to retain the scores associated with
the CS+ and CS- and enter them as a separate "conditioning"
factor with two levels in an ANOVA. This approach has been
used with success in a number of studies (e.g., Glaus &
Kotses, 1974; Hellige, 1975; Ohman, Fredrikson & Hugdahl,
1978). 1In the present study, this approach was used for all
response measures. In addition, the IRD index advocated by
Restle and Beecroft (1955) was also used for probability
scores (in which case a conditioning factor was not used in

the ANOVA).

Merits of an Adaptation Phase

Glaus and Kotses (1974) recommend not using an adaptation
phase prior to conditioning for reasons that it would avoid
attenuating overall responsiveness. They argued that this

approach would provide for a more precise intrasubject
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control for sensitization, and would eliminate wuncertain
effects of prior habituation. Since they were successful in
obtaining conditioned effects with the SPR, their suggestion

of not using an adaptation phase was followed in the present

study.

Choice of Latency Intervals for Response Measurement

Conditioning studies have found that with ISIs longer than 4
or 5 sec., multiple responses occur during the latency
interval following the CS (Prokasy & Kumpfer, 1973). For
the SCR, the first response component occurs within 3 to 4
sec. of CS onset, the second just prior to the point in time
at which the UCS ordinarily would occur, and the third at
the point in time when the UCR ordinarily would occur
(Prokasy & Kumpfer, 1973). It has been found that responses
occurring in the first latency interval (i.e., within 4 or 5
sec. of CS onset) are relatively independent of those occur-
ring in the second latency interval (Prokasy & Ebel, 1967),
and hence, may not be measuring the same thing. Studies
have reported differential conditioning effects for first,
second, and third interval responses (e.qg., Ohman,
Fredrikson & Hugdahl, 1978; Ohman, Fredrikson, Hugdahl &
Rimmo, 1976). Ohman et al. (1976) have suggested that first
interval responses may reflect orienting activity related to
processing of the CS, and that second interval responses may

involve '"expectancy-type" cognitive activity. Glaus and
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Kotses (1974) 1in their study of conditioning using the SPR,
divided the latency interval into two separate scoring
intervals (.4-5 sec. and 5.1-10 sec. after CS onset), and
classified all skin potentials as either first or second
interval responses according to their onset latencies. They
found that conditioning was more pronounced in the second
(5.1-10 sec. after stimulus onset) as compared to the first
interval forvthe negative component of the SPR. There also
appeared to be a generally greater pairing effect for the
negative as compared to the positive component. In using
SPR'measures, then, it seems important to take into account
both the interval of measurement and which of the'two compo-
nents best carries information in that interval. Glaus and
Kotses (1974) have noted that individual differences must
also be taken into consideration. They observed a strong
tendency for some subjects to condition predominantly in
terms of one component or the other. Subjects showing a
conditioned effect primarily in terms of the negative compo-
nent, displayed greater differential conditioning in the
latter half of the ISI, whereas those conditioning primarily
in the positive component, showed greater responding in the
earlier ISI.
All this indicates that useful additional information
may be obtained by separately scoring responses occurring in
early and late latency intervals. 1In the present study, two

latency .intervals were used; the first, .5-5.5 sec.
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following CS onset, and the second, 5.5-9.5 sec. after CS

.onset. Separate analyses were carried out on the positive
and negative component SPRs in the first and second latency

intervals,

Choice of Hand for Recording Electrodermal Activity

There are no clear guidelines in the literature on the
choice of hand for electrode placement. Studies have shown
successful conditioning wusing either hand for recording
~electrodermal activity. In the present study, the right
hand was used to record SPRs. Results have been interpreted
on the assumption that both hands yield similar response
patterns. Other researchers who have recorded electrodermal
activity simultaneously from both hands have found no left/
right hand differences (e.g., Iacono & Lykken, 1983).

A procedure which might be followed in future studies
to help decide which hand 1is most appropriate for recording
electrodermal activity 1is the use of bilateral recordings
for a few subjects. This would help to determine if signif-
icant diﬁferences between the hands exist to merit bilateral

recordings for all subjects.




General Problems in Electrodermal Measurement

A few other problems with electrodermal measurement will be

briefly mentioned. The type of electrolyte used can influ-

ence electrodermal recordings (Fowles & Schneider, 1978;
Venables & Christie, 1973). Epidermal hydration can have a
profound effect on skin potential measugements. Evidence
indicates that even with test periods 1less than an hour,
there can be a marked reduction in SPR amplitudes dpe to
hydration (Venables & Christie, 1973). This has been
attributed to the attenuation of electrical activity origi-
nating in the sweat glands. In view of the extended period
of time that subjects had electrodes attached in the present
study, this may have attenuated responses. Placement of
electrodes may also affect recordings in unknown ways. In
the present study electrodes were placed in contact with
palmer and dorsal surfaces of the right hand. A more
typical arrangement that others have used is the placement
of the active eleétrode over the thenar eminence of the
hand, and the reference electrode on the volar surface of
the forearm of the same limb just below the elbow (e.g.,
Glaus & Kotses, 1974; RaSkin et al., 1969). A ground elec-
trode is also attached to the dorsal surface of the oppo-
site hand. A host of other factors can also affect electro-
dermal activity, 1including skin temperature, room tempera-
ture, biological cycles, and previous activity of the

subject (Venables & Christie, 1973). One other factor which
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can be particularly troublesome is the occurrence of arti-
factual responses. In the present study hand movement may
have resulted in a number of artifactual responses;
subjects tended to become restless during the course of the
conditioning procedure. Since trials were blocked, it was
possible to eliminate artifactual responses by averaging
trials in a given block. Nonetheless, artifactual responses
are not likely to always let themselves be known. They are
most easily detected if they show very short response laten-

cies following stimulus onset.






