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ABSTRACT
The present study focused on electrodermal differentiation between relevant and neutral items in the Guilty Knowledge paradigm. Three factors were varied in a between-subjects design. The role of deception was examined by varying the type of verbal answer to the questions ("yes," "no," and remaining silent). The intention to deceive factor was examined by contrasting subjects told to delay their answer ("yes" or "no") with those told to produce their answer immediately. Finally, motivation to avoid detection was manipulated by having half the subjects monetarily rewarded for an important (ego relevant) detection task (high motivation), whereas the remaining subjects were neither rewarded nor told that the task was important The results indicated that a deceptive answer ("no") to the relevant question was associated with an increased differential skin conductance responsivity, but better than chance detection rates were obtained with truthful ("yes") and silent conditions. Equal and significant detection rates were observed when the responses were computed immediately following question presentation, whether the subjects had answered immediately or had delayed their answers. In contrast, differential electrodermal responsivity to the delayed answers was markedly attenuated. The motivation (actor had no main or interactive effects on differential responsivity. The present results, together with those obtained in previous studies, suggest that whereas deception la neither a necessary nor a sufficient condition for psychophysiological detection, it may facilitate detection. Possible mechanisms through which such ^
DESCRIPTORS: Detection of deception, Electrodermal differentiation, Guilty knowledge para​digm, Intention to deceive, Motivation to avoid detection.
Psychophysiological detection is a potentially important application of psychophysiology, and psychophysiologists have continued to deal with this topic, though from differing perspectives (e.g., Ben-Shakhar & Furedy, 1990; Kirchcr & Raskin,
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1988; Patrick & Iacono, 1989). Several methods of detecting deception have been developed and used in field practice (see Saxe, Dougherty, & Cross, 1985). The two methods that have been researched and discussed most extensively in the literature are the Control Question Technique (CQT) and the Guilty Knowledge Test (GKT). These two methods differ dramatically with respect to their rationale, their underlying assumptions, and their inference rules for classifying individuals as guilty or inno​cent Although both methods accept the notion that any psychophysiological classification of individu​als must be based on an ipsative measurement of the responses (Le., on a within-individual compar​ison of the responses to different stimuli), they differ with respect to their choice of the comparison (con​trol) questions. The CQT has been controversial mainly because it utilizes "control questions" that
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are not truly control in the usual scientific sense of that term (see Ben-Shakhar & Furedy, 1990; Lyk-ken, 1974, 1978, 1979; Raskin, 1978). In other words, it is not the case that the only difference between relevant (experimental) and "control" questions is deception or even guilt of the specific event (usually criminal) under investigation.
On the other hand, the GKT involves control in its normal, scientific sense. The GKT, if soundly administered, provides a preparation in which, in the guilty, the only difference between relevant (ex​perimental) and irrelevant (control) questions is prior experience (i.e., the "guilty knowledge"); whereas in the innocent, the two conditions are equivalent The GKT, therefore, can provide the logical possibility of experimentally isolating the dif​ferential past experience of the guilty and innocent, and so lead to the detection of the guilty. In the laboratory, though not necessarily in the field, it is possible to ensure (with considerable confidence) that the experimental/control comparison is in fact adequate, so that differential responding to the rel​evant questions can be interpreted as differential past experience (of the guilty-knowledge sort).
Differential past experience, however, is not nec​essarily deception, which leads to another funda​mental distinction needing emphasis—that between deception and other psychological processes. Lyk-ken (1974) recognized this distinction, when he sug​gested that the GKT operates not through differ​ential deception but through differential orientation (to significant vs. neutral stimuli). In contrast to the GKT, the Differentiation-of-Deception Paradigm (DDP), recently introduced by Furedy, Davis, and Gurevich (1988), allows for an experimentally-based inference of deception because in this para​digm the experimental/control contrast is decep​tion itself. However, the DDP has no potential field application. It is aimed at the purely psychophys-iological goal of studying the psychological process of deception, rather than detecting guilty persons.
Nevertheless, even though deception does not operationally distinguish between the experimental and control conditions of the GKT, there is still the question of whether deception plays any role in that experimental/control difference which, in turn, at lows the GKT to detect guilt A manipulation that can provide some information about this issue is one that varies the required answer to the questions. In the standard form, the answer to all questions is "no", so that the relevant questions (put to the guilty subjects) have both higher significance and are deceptive. If the answer "yes" is required, then the guilty subjects are (at least formally) being truth​ful to the higher-significance, relevant questions, and deceptive to the lower-significance, irrelevant

questions. Accordingly, the GKT should be atten​uated in this YES form (as compared to the stan​dard NO form) to the extent that deception plays a role, whereas the differential-significance or ori​enting account predicts no difference between the two GKT forms. In addition, to the extent that a deception factor was operating, a silent condition (i.e., presentation of the questions without any an​swers required) should fall between the YES form and the standard NO form, because in the silent condition the deception neither helps (as in the con​ventional NO form) nor hinders (as in the YES form) the basic GKT detection operation.
Several studies addressed the issue of the role of verbal responses in psychophysiological detection, but they produced inconsistent results. Gustafson and Orne (1965) manipulated the verbal responses required in a card test procedure using three ex​perimental conditions, wherein subjects were asked, respectively, to respond "no" to all questions (NO condition), give the first word that came to mind (Free association condition), or remain silent as they heard the questions (Silent condition). The frequency of correct detections as measured by elec-trodermal (skin resistance) responding varied as a function of these three conditions, with the NO con​dition producing the highest detection rate, and the Free association condition the lowest In both the NO and the Silent conditions, detection rates were significantly greater than those expected by chance. Kugelmass, Lieblich, and Bergman (1967) com​pared the NO condition with a YES condition. In this experiment no differences were obtained be​tween the two verbal conditions—in both of them the relevant information was detected, using changes in skin resistance, at better than chance rates. This finding was not replicated in two recent studies (Elaad & Ben-Shakhar, 1989; Horneman & O'Gorman, 1985). In both of these studies the NO condition was associated with better detection ef​ficiencies than either the YES condition or the Si​lent condition.
Horneman and O'Gorman (198S) tried to ex​plain the differences between their own results and those obtained by Kugelmass al. (1967) in terms of differences in the motivational levels of the sub​jects in the two experiments: They suggested that their subjects might have been insufficiently con​cerned about the outcome of the test However, Elaad and Bcn-Shakhar's (1989) experiments dem​onstrate that this explanation is unlikely, because no interaction was obtained between the level of motivation and the type of verbal response. The superiority of the NO condition over all other ver​bal response conditions was demonstrated by Elaad
and Ben-Shakhar under both high and low levels of motivation.
Another, and even more indirect, way of study​ing the role of deception in the GKT is to include a delayed-answer condition in which the subjects have to delay their verbal responses for a prede​termined interval (say, 10 s). At least conceptually, this condition separates the 44act" of deception from the "intention" to deceive. The delayed-answer procedure was used originally by Dawson (1980) in a CQT mock-crime experiment, and more recently by Furedy et al. (1988) in their DDP experiment In both cases detection was more efficient when the responses to the questions, rather than the re​sponses to the answers, were used If it is assumed that responses following the answer in the delayed-answer condition differ from question-elicited re​sponses in not having an intention to deceive com​ponent operating, then these results suggest that the mention to deceive is more powerful than the for-mal act of deception in producing detection.
Finally, we also varied the level of motivation o deceive (to avoid detection), because previous studies produced conflicting results with respect to he effect of this variable on detection efficiency. Although a number of prior studies (e.g., Elaad & Ben-Shakhar, 1989; Gustafson & Orne, 1963) did find an effect for the motivation factor, other ex​periments (e.g., Davidson, 1968; Horvath, 1979; Lieblich, Naftali, Shmueli, & Kugelmass, 1974) did tot We made no predictions with regard to the motivation manipulation, because the theoretical relationships between motivation and both detection and deception are not at all clear, if only because the motivational factor itself is so multi-faceted.
Method Subjects
Two hundred and four subjects (97 females and 107 tales) were randomly assigned to 10 groups such that le number of subjects per group was either 20 or 21. he subjects were undergraduate students who re​ceived either course credit or payment
Apparatus
Skin conductance was measured by a constant volt-p system (0.S V, ASR Atlas Researches). Two Ag/ AgCl electrodes (0.8 cm diameter) were attached to the volar side of the index and fourth fingers of the subject's left hand, using masking tape with pressure such at the subject felt comfortable. The electrode paste insisted of one part physiological saline mixed with two parts of Unibase following the recipe provided by Fowles et al. (1981). The experiment was monitored >m a control room separated from the subject's room ' a one-way mirror. A PDP11/23 computer was used

10 control the stimulus presentation and compute skin conductance changes. The stimuli were presented to the subjects by a Ferograph tape-recorder from the control room.
Design
A between-subjects factorial design was used for the motivation (high vs. low) and the response mode (im​mediate vs. delayed) factors. Each of the two imme​diate-response cells were further divided into three re​sponse type conditions ("no", "yes" and "silent"), and each of the delayed-response cells was divided into two conditions ("no" and "yes"). Either 20 or 21 subjects were tested in each of the 10 experimental conditions created by this design.
Procedure
The experimenter accompanied the subjects to the examination room and told them either that the aim of the experiment was to examine their capacity to cope with the polygraph (high-motivation condition), or that the aim was to test new equipment developed for the polygraph (low-motivation condition). The subjects were seated at a table facing a computer mon​itor. They were then requested to choose one out of five cards presented to them (face down), to record its number on a sheet of paper, and to put the paper in an envelope to be handed to the experimenter at the end of the experiment Unknown to the subjects, the five cards were identical (number 3 for half the subjects in each condition and number 6 for the other subjects). Earphones were then put on the subjects' ears, and they were told that the questions would be transmitted to them later via those earphones. At this stage the electrodes were attached to the volar side of the index and fourth fingers of the subjects' left hand, and the subjects were told that further instructions would be transmitted to them from the control room.
The experiment started with a rest period during which the subjects were instructed to sit quietly at ease. At the end of the 2-min baseline recording period the subjects were told that they would hear a series of questions about the card numbers. Subjects tested un​der the high-motivation condition were told that the experiment was designed to test how well they could conceal their chosen card and avoid detection. They were told that the task was difficult and only people with superior intelligence, strong will, and emotional self control could succeed. They were requested to try to avoid detection, and were promised a bonus of one shekel (approximately 75 cents at the time of the study) for a successful performance of the task. The subjects in the low-motivation condition were told that the ex​periment was designed to test new equipment devel​oped for the polygraph. They were asked to try to pre​vent detection of their chosen card, but were not prom​ised a reward.
Twenty-one subjects in each motivational condi​tion were requested to respond immediately following each question by saying "no"; 21 subjects in the low-motivation condition and 20 subjects in the high-mo-
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tivation condition were asked to respond immediately by saying "yes"; 20 subjects in each motivational con​dition were told to remain silent and not to respond verbally to the questions. Eighty-one additional sub​jects were asked to delay their answers. They were told that a row of stars would appear on the screen after each question, and were requested to respond as soon as these stars disappeared from the screen. Forty of these subjects (20 in each motivational condition) were asked to say "yes", and 41 (20 in the low and 21 in the high motivation condition) were asked to say "no" as soon as the stars disappeared from the screen. In all cases the stars disappeared from the screen exactly 8 s after the stimulus offset
The test sequence, comprising 11 questions, was presented after confirming that the subjects under​stood the instructions. The questions were prerecorded and were presented to the subjects through the ear​phones. The questions were formulated as follows: "Did you choose card number ?". The first question was a buffer question followed by two repetitions of five numbers. The actual sequence that was used in all cases was: 7, 2, 3, 4, 6, 9, 6, 3, 9, 2, 4, so that the relevant stimuli were presented at trials 3 and 8 for half the subjects in each condition, and at trials 5 and 7 for all other subjects. The questions were presented at random intervals ranging from 16-24 s, with a mean interstimulus interval of 20 s. At the end of the ex​periment the subjects received a message on the mon​itor indicating which card had been chosen. This was done on the basis of the mean conductance change across the two repetitions of the questions and was used to determine whether the subjects in the high-motivation condition were entitled to the bonus.
Results
Subjects' responses were transmitted in real time to the PDP 11/23 system. The maximal conduct​ance change obtained from a subject, from 1 s after stimulus onset (i.e., the instant when the card num​ber was read) through 5 s after stimulus onset was computed using an A/D convertor with a sampling rate of 20/s. In the delayed-answer conditions re​sponses were calculated separately for the questions and the answers, using the 1-5 s latency window, with stimulus onset defined as question and answer onset, respectively. To eliminate individual differ​ences in responsivity and to enable a meaningful summation of responses of different subjects, each subject's conductance changes to all stimuli were transformed into standard scores across trials (Ben-Shakhar, 1985). A measure of correct detection rate was computed within each experimental condition (including both question and answer conditions for the delayed-answer subjects) as the proportion of subjects who were correctly detected (i.e., whose mean response to the relevant question was the maximal among the five mean responses to the five questions, excluding the buffer).

The standard responses to the relevant item were averaged across the two repetitions of the relevant question (or the respective answer). These mean standardized responses were subjected to several statistical analyses1: For the first set of analyses, the mean responses to the relevant questions in the im​mediate-answer conditions were subjected to a 2 X 3 ANOVA, with level of motivation and response type, respectively, as factors. Only the response type factor produced a significant main effect (F(2/ 117)=6.09, MSe=.502). Neither the motivation ef​fect nor the interaction approached significance (F<1). Two planned contrasts were computed to examine the effects of the different response types. The two verbal response conditions (YES and NO) were compared with the Silent condition, and the NO condition was contrasted with the YES con​dition. Only the second contrast produced a sig​nificant result (t(l 17)=3.45), indicating that differ​ential responsivity to the relevant question was larger in the NO than in the YES condition. The means and standard deviations of the standardized responses (as well as the mean raw skin conduct​ance responses, SCRs) in the six conditions, along with the respective rates of correct detections, are displayed in Table 1.
To examine the effect of response-mode (im​mediate vs. delayed) and its possible interactions with the other factors, a 2X2X2 ANOVA was con​ducted on the mean responses to the relevant ques​tions, with response mode, motivation level, and response type as the three two-level factors; the si​lent-condition level was excluded from the response type in this analysis, because this condition has no meaning under delayed-response instructions (i.e., the delayed level of the response-mode factor). The only significant effect was that for response type (F(1/156)=17.57; MSe=.475), indicating again that differential responsivity to the relevant ques​tion was larger when the required verbal answer was NO rather than YES. The means and standard de​viations of the standardized responses (as well as the mean raw skin conductance responses) in the eight cells of this analysis, along with the respective rates of correct detections, are also presented in Ta​ble 1.
Another method of examining the intention to deceive factor is to conduct a comparison of the YES and NO delayed-response conditions and the Silent condition. These three conditions have no accompanying physical verbalization, and should reflect the intention to deceive more clearly, this
lA rejection region of p<.05 was used for all the sta​tistical tests.
March, 1991
Psychophysiological Detection
Table 1
Mean standardized responses to the relevant stimuli and correct detection rates (CDRs) as a function of motivation level, response type, and response mode
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	Response Type
	
	Low Motivation
	
	
	High Motivation
	
	
	Overall
	
	

	
	Me**
	SDs
	CDRs
	N
	Means
	SDs
	CDRs
	N
	Means
	SDs
	CDRs
	N

	"Yes" Silent "No" Overall
	.32 ( .73) .65 ( .71) 1.01 (1.03) .66 ( .83)
	.60 .76 .50 .68
	47.6% 55.0% 85.7% 54.1%
	21 20 21 62
	.44 ( .86) .68 ( .73) .83 (1.09) .65 ( .88)
	.71 .81 .81
.78
	45.0% 55.0% 61.9% 62.9%
	20 20 21 61
	.38 ( .77) .66 ( .72) .92(1.06) .66 ( .85)
	.65 .78 .67 .70
	46.3% 55.0% 73.8% 58.5%
	41 40 42 123
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	Low Motivation
	
	
	High Motivation
	
	
	Overall
	
	

	
	Mesas
	SDs
	CDRs
	N
	Meats
	SDs
	CDRs
	N
	Means
	SDs
	CDRs
	N

	"Yes" "No" Overall
	.37 ( .63) .76 ( .66) .57 ( .65)
	.70 .81
.77
	50.0% 70.0% 60.0%
	20 20 40
	.55 ( .69) .88 ( .88) .72 ( .79)
	.68 .65 .68
	75.0% 76.2% 75.6%
	20 21 41
	.46 ( .66) .82 ( .77) .65 ( .72)
	.68 .33
.72
	62.5%
73.2% 67.9%
	40 41 81
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	Low Motivation
	
	
	High Motivation
	
	
	Overall
	
	

	
	
	SDs
	CDRs
	N
	Means
	SDs
	CDRs
	N
	Means
	SDs
	CDRs
	N

	"Yes" Silent "No" Overall
	.35 ( .68) .65 ( .71) .89 ( .95) .63 ( .76)
	.64 .76 .67
.74
	48.8% 55.0% 78.0% 61.8%
	41 20 41 102
	.50 ( .75) .68 ( .73) .86 ( .99) .68 ( .84)
	.69 .81
.73 .75
	60.0% 55.0% 69.0% 62.7%
	40 20 42 102
	.42 ( .72) .66 ( .72) .87 ( .92) .66 ( .80)
	.67 .78 .70
.75
	54.3% 55.0% 73.5% 62.3%
	81 40 83 204


■Unstandardized mean SCRs (in microSiemens) appear in parentheses following each standardized mean. The raw SCR scores were also subjected to statistical analyses; the outcomes were parallel to those with the transformed scores, but less marked.
being the greatest in the NO and the least in the YES conditions, respectively. Consistent with these expectations, the mean standardized responses were .82, .66, and .46 in the NO, Silent, and YES conditions, respectively. A one-way ANOVA yield​ed an effect at only the 10% level of significance, {F{2/\ 18)-2.45, P-.091), but the YES versus NO contrast was significant at the .05 level (f(118)— 2.22).
A 2X2 ANOVA, with response type and moti​vation level as factors, was conducted on the mean delayed responses to the relevant items (in the de-layed-response conditions). This analysis yielded no significant effects.
The mean responses to the relevant questions were compared with the mean responses to the re​spective answers using a /-test for matched groups. This analysis, which was carried out across re​sponse types and levels of motivation within the delayed-response condition, produced a significant result (f(80)"«5.53), indicating dial the differential responsivity to the relevant questions was greater when computed immediately after question pres​entation (X—.65) than when it was computed fol​lowing the subject's verbal answer (X-.08). To ex​amine whether this effect depends on the level of

motivation or the response type, a difference score was computed for each subject in the delayed-an-swer condition between the mean response com​puted immediately after the relevant question and the mean response to the respective answer. These differences were subjected to a 2X2 ANOVA, but no statistically significant effects emerged.
The responses to the two presentations of the relevant question were compared using matched groups /-tests. A significant decline in differential responsivity was observed between the first and sec​ond presentations of the questions. The response computed immediately following the question de​clined from an average of .88 in the first repetition to a value of .43 in the second (<203)-4.55); and the response computed after the verbal answer de​clined from 32 to -.17 (1(80)-3.60). Finally, in each experimental condition the response to each relevant question (and the respective response to the answer) was compared with the mean response to the adjacent questions. So, for example, when the relevant question was presented on the fifth trial, the response to it was compared with the mean responses to the questions presented on the fourth and sixth trials. A matched groups f-test was con​ducted separately for the two repetitions of each
168
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Results of matched-groups t-test comparisons of responses to the relevant questions with responses to the adjacent questions
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	Response to
	Response to
	

	
	
	
	the Questions
	the Answers
	

	Response
	Response
	Level of
	First
	Second
	First
	Second
	

	Mode
	Type
	Motivation
	Presentation
	Presentation     
	Presentation
	Presentation
	df

	Immed.
	“yes”
	Low
	.79
	1.33
	
	
	20

	Immed.
	“yes”
	High
	2.93*
	1.15
	—
	—
	19

	Immed.
	silent
	Low
	3.22*
	2.12*
	
	—
	19

	Immed.
	silent
	High
	4.93*
	2.29*
	—
	—
	19

	Immed.
	"no"
	Low
	5.82*
	4.62*
	—
	_
	20

	Immed.
	"no"
	High
	4.21*
	3.92*
	

	
	20

	Delayed
	"yes"
	Low
	.42
	2.21*
	-.28*
	.53
	19

	Delayed
	"yes"
	High
	3.82*
	2.72*
	-.08
	.29
	19

	Delayed
	"no"
	Low
	5.24»
	2.04
	.75
	1.14
	19

	Delayed
	"no"
	High
	4.69*
	7.04*
	.83
	1.70
	20


V<-05.
* A negative /-value indicates a smaller mean response to the relevant questions than to the adjacent questions.
question in each experimental condition, and the results are displayed in Table 2.
These results indicate that the electrodermal re​sponses to the presentation of the relevant ques​tions were greater than the responses to adjacent neutral questions. This effect was observed even in the second repetition of the question, despite the attenuation in responsivity (80% of the compari​sons produced significant results in the first repe​tition, and 70% in the second). The responses to the answers, on the other hand, were not greater than the equivalent responses to adjacent items, and not a single significant f-value was obtained in the eight comparisons that were conducted.
Three major conclusions can be drawn from the present results. The first is that the type of verbal answer affected differential electrodermal respon​sivity to the questions, such that formally deceptive answers (NO condition) yielded greater electroder​mal detection than formally truthful answers (YES condition). The detection rates were significantly greater than chance levels in all three conditions. Secondly, the immediate responses to the questions produced larger differential responsivity than the delayed answers and, as summarized in Table 2, the delayed-answer condition produced almost no differential responding. Thirdly, our manipulation of motivation had no main or interactive effects on differential responsivity to the questions (or to the answers).
The response-type results suggest that deception does play a role in the Guts efficacy to detect guilt, because the NO condition produced greater exper​imental/control differences than the YES condition.

Evidence for this sort of deception effect has also been reported by Elaad and Ben-Shakhar (1989) and by Horneman and O'Gorman (198S). In all three studies the main effect that emerges is the greater differential responses under the NO con​dition as compared with the YES condition. Unlike previous experiments, the present design allowed for a comparison of the YES and NO conditions, holding the physical response constant (i.e., no ver​balization in the delayed-response-mode condi​tion). We showed that intention to deceive pro​duced greater electrodermal differentiation between the relevant and control items, even when the sub​jects did not actually answer the questions. These results are contrary to differential significance or orienting accounts of GKT detection. According to an alternative explanation suggested by Dawson (personal communication, April, 1990), the decep​tive answers are associated with increased levels of tonic electrodermal arousal, which serve to increase orienting response amplitudes to the significant stimuli To examine this account, we compared the levels of skin conductance in the YES and NO re​sponse conditions. Skin conductance level was de​fined as the minimal conductance level during the 1-5 s window following stimulus onset No signif​icant differences were obtained, and the mean levels of skin conductance in the two conditions were very similar (across all 11 stimuli the means in uSiemens were 13.04 and 12.66, in the YES and NO condi​tions, respectively; and across the two presentations of the relevant stimulus those means were 13.02 and 12.S6). It should be noted that these groups did not differ with respect to their initial levels of skin conductance (i.e., during the 2-min resting period), and the mean levels in the YES and NO conditions were 11.24 and 11.11 uSiemens, respectively.
March, 1991
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On the other hand, the failure to obtain superior detection in the Silent relative to the YES condition is contrary to any straightforward account of the operation of a deception factor. In addition, it bears emphasis that, under all conditions, significant dif​ferential responsivity to the relevant items was demonstrated even when the subjects gave a truth​ful (yes) answer to the relevant question, or when they did not give any verbal answer at all. So de​ception does not appear to be necessary for GKT detection. To determine whether deception is suf​ficient, we compared the mean responses to the first neutral question in the NO and in the YES con​ditions. A sufficiency account must predict greater differential responsivity in the YES condition, be​cause in this condition the subjects are lying in their answers to the neutral questions. There were, how​ever, no differences between the two conditions (/(162)=.16). It should also be remembered that in the YES condition the subjects are formally de​ceiving in their answers to the neutral control items, so a sufficiency account must predict that in this condition the responses to the neutral items will exceed those evoked by the relevant one. As can be seen in Tables 1 and 2, this is clearly not the case in this experiment, in agreement with the previous studies.
All this suggests that deception is neither a nec​essary nor a sufficient condition for psychophysi​ological differential responding (i.e., detection), but that detection can be facilitated by an oral decep​tion. The reasons for this facilitation are not dear. Elaad and Ben-Shakhar (1989) suggested that de​ception is associated with greater attention to the relevant items, whereas in a nondeceptive context it might be easier for the subjects to ignore the rel​evant item and avoid detection. This suggestion may account for our observation that deception (or, more specifically, the intention to deceive) ap​peared to augment responsivity to the relevant items, whereas no deception effect was observed in the responses to the neutral control items. Another possibility is to turn to a conflict account (e.g., Dav​is, 1961), in which the deceptive verbal answer cre​ates a conflict which, in turn, increases the physi​ological responses. However, it is not clear why such a conflict should not occur as a result of a deceptive verbal answer to a neutral question.
Differential electrodermal responding and guilty knowledge detection were demonstrated only on the basis of the responses to the questions. It did not make a difference whether the subjects an​swered the questions immediately or whether they

delayed their answers, with almost identical mean responses to the relevant questions being obtained in the two cases (.66 and .65, respectively, see Table 1). The responses to the answers were, however, markedly attenuated—they were not significantly greater than the responses to adjacent neutral items, and their overall mean was only .08. Such atten​uated responses were also obtained by Furedy et al. (1988) in their DDP paradigm, and by Dawson (1980) in the CQT. On the other hand, in contrast to Furedy et al. (1988), who obtained a tendency for a reversal pattern of responding (i.e., greater electrodermal responding to honest than to decep​tive answers) in the delayed-answer condition, the present results indicate that guilty knowledge might be detected at better than chance rates even in this condition (the average detection rate in this con​dition was 30.9%, which is significantly greater than a chance expectancy rate of 20%). The differences in differential responding to the questions and an​swers might reflect the fact that the crucial factor determining differential responsivity is the inten​tion to deceive rather than the act of deception. However, both Dawson (1980) and Furedy et al. (1988) suggested that the attenuated skin conduct​ance responses to the delayed answers might be caused by response interference due to the relatively short interval of 8 s between the question and the delayed answer.
The level of motivation failed to produce any significant effect: Under the immediate-answer in​structions, the mean responses in the high and low motivational conditions were almost identical (.65 and .66, respectively); and under the delayed-an​swer instructions there was a slight (but not statis​tically significant) advantage for the high level of motivation (.72 vs. .57). In this respect the present results agree with several previous studies (Dav​idson, 1968; Horvath, 1979; Lieblich et al., 1974). On the other hand, Elaad and Ben-Shakhar (1989) and Gustafson and Orne (1963) did obtain a better detection of guilty knowledge under motivational instructions to avoid detection. It might be argued that the manipulation of the motivation factor in this experiment was not strong enough. Because no manipulation checks were conducted, it is difficult to assess the impact of the motivational instruc​tions and the reward given. Still, the present ex​periment utilized both the identical motivational instructions and the same setting as those used in the second experiment reported by Elaad and Ben-Shakhar (1989), in which a significant motivational effect was obtained. Therefore, the discrepancy be​tween the results of those two experiments is par​ticularly difficult to explain. Unfortunately, the
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number of studies that have manipulated the mo​tivation level is not large enough to allow for a soundly-based meta-analytic examination of the role of this factor in psychophysiological detection, but it seems that at least some of the differences may reflect nothing more than sampling error. In other words, we suggest that motivation to avoid detection is capable of increasing detection efficien​cy, but the effect is quite small, and is revealed in only a fraction of the studies.
Finally, the results of this experiment are con​sistent with several previous studies (Balloun & Holmes, 1979; Ben-Shakhar & Lieblich, 1982; Ia-cono, Boisvenu, & Fleming, 1984; Lieblich et al., 1974) in showing a decline in electrodermal differ​ential responding with repetitions of the stimulus sequence in a GKT paradigm. The practical im​plications of this repetition effect are not clear at the present stage, because despite the decline in de​tection efficiency, Lieblich et al. (1974) demonstrat​ed that it is possible to detect information at better than chance levels even after as many as ten rep​etitions, and that aggregating data across repetitions can increase the accuracy of psychophysiological

detection to very high levels. Systematic parametric research must be performed in order to determine the optimal number of repetitions, beyond which no increase in detection efficiency would be ob​tained by aggregating data.
However, even after those parametric data were gathered in the laboratory, the implications for practice would be only suggestive because of the marked differences between the laboratory and field situations. The laboratory-to-field generalization problem is especially complex in this area. For ex​ample, it may be that under the higher motivational conditions of the field, there is no decline of re​sponding with repetition. Because of these sorts of difficulties, and as with other laboratory-based psy​chophysiological applications like biofeedback (see, e.g., Furedy, 1987), the only sure way of evaluating these practical efficacy issues is in the field itself. The present experiment indicates only that, in a laboratory setting, deception plays a facilitatory, though not critical, role in the detection of guilty knowledge, and that a parametric investigation of the effects of repetition could be useful for deter​mining the conditions that optimize GKT accuracy.
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