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 Introduction 

 The controversy around the polygraph has been focused almost exclusively on 

the validity and application of the "Control Questions Test" (see, e.g., Ben-Shakhar & 

Furedy, 1990; Furedy & Heslegrave, 1991; Iacono & Lykken, 1997, 1999; Lykken, 

1974, 1978; Raskin, 1982, 1989; Raskin, Honts, Amato & Kircher, 1999; Raskin, 

Honts & Kircher, 1997; Saxe, Dougherty & Cross, 1983, 1985). Unfortunately too 

little attention has been paid to research and discussions of other methods of 

psychophysiological detection. In particular, we are referring to the Guilty Knowledge 

Test (GKT), also called the Concealed Information Test (CIT).  

 The GKT (Lykken, 1959, 1960), utilizes a series of multiple-choice questions, 

each having one relevant alternative (e.g., a feature of the crime under investigation) 

and several neutral (control) alternatives, chosen so that an innocent suspect would 

not be able to discriminate them from the relevant alternative (Lykken, 1998). 

Typically, if the suspect's physiological responses to the relevant alternative are 

consistently larger than to the neutral alternatives, knowledge about the event (e.g., 

crime) is inferred. As long as information about the event has not leaked out, the 

probability that an innocent suspect would show consistently larger responses to the 

relevant than to the neutral alternatives depends only on the number of questions and 

the number of alternative answers per question. Thus, the rate of false-positive errors 

(innocent examinees classified as guilty) can be controlled such that maximal 

protection for the innocent is provided.  

 Indeed, laboratory research has supported this hypothesis, and most studies 

conducted to estimate the validity of the GKT have reported high accuracy rates, 

particularly among innocent examinees. For example, Ben-Shakhar and Furedy 

(1990) reviewed and summarized 10 GKT laboratory experiments and showed that 



 3 

across these studies, 83.9% of 248 guilty examinees and 94.2% of 208 innocent 

examinees were correctly classified. They acknowledged that the number of studies 

they analyzed was too small to allow for a statistical examination of the sources of the 

between-studies variability, but they speculated that the number of GKT questions 

used is a natural candidate for accounting for at least some of this variability. They 

noted that the two studies that used the largest number of questions (Bradley & 

Ainsworth, 1984; Bradley & Warfield, 1984, nine and ten, respectively) demonstrated 

the largest rates of correct classifications. Ben-Shakhar and Furedy (1990) concluded 

that with a sufficiently large number of GKT questions the method could be used 

quite efficiently. More recently, Elaad (1998) reviewed 15 mock crime studies 

attempting to estimate the validity of the GKT and reached similar conclusions. Elaad 

(1998) estimated the accuracy rates among guilty and innocent examinees as 80.6% 

and 95.9%, respectively, and noted that in 11 of these 15 studies no false-positive 

errors were documented. 

 In spite of the research findings, which suggest that the GKT can be efficiently 

applied for detecting relevant information, this method is not being used very much in 

actual investigations. Furthermore, almost no advances have been made towards an 

implementation of the GKT. This is particularly surprising because the GKT is 

protected against most of the criticisms that have been directed towards the Control 

Question Test (CQT), which is a widely used method of psychophysiological 

detection. The purpose of this chapter is to call for a shift in our research efforts. In 

particular, we should explore ways to make the GKT more usable. In the next section, 

we shall discuss several features of the GKT, which highlight the potential of this 

method as an applied technique for detecting involvement in criminal events. Then, 

we shall discuss the weaknesses of the GKT, and the reasons for its infrequent usage. 
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The concluding section will be devoted to various means that should be adopted to 

overcome the weaknesses of the GKT and to broaden its usage as an aid in criminal 

investigation, and possibly in legal proceedings.  

 

Features of the GKT which make it an attractive method for forensic 

applications 

 Several features of the GKT make this method an attractive application of 

psychophysiology. Furthermore, some of these features highlight the advantages of 

the GKT over alternative methods of psychophysiological detection. In this section 

we shall review and discuss these features. 

1. The GKT is based on proper control questions, and thus it supplies sufficient 

protection for innocent suspects. 

 As described above, the GKT is structured such that as long as relevant 

information has not leaked, innocent examinees could not discriminate between the 

critical and the neutral, control items. Thus, if sufficient number of questions are used, 

the probability that an innocent (uninformed) examinee will show consistently larger 

physiological responses to the relevant than to the neutral, control items could be 

minimized. This feature of the GKT does not characterize any of the alternative 

methods of psychophysiological detection, in which the relevant and control questions 

differ on several dimensions.  

2. The GKT stands on well established psychophysiological foundations. 

 Any scientifically-based technology must be based on sound theoretical 

foundations. From this respect the case of the GKT, unlike other methods of 

psychophysiological detection, is relatively simple. This method is based on extensive 

research and theory on orienting responses (ORs) and habituation processes in 
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humans (e.g., Siddle, 1991; Sokolov, 1963, 1966). OR is a complex of physiological 

and behavioral reactions evoked by any novel stimulus or by any change in 

stimulation (e.g., Berlyne, 1960; Sokolov, 1963). In principle, each item presented to 

the subject, whether guilty or innocent, in the course of the GKT is capable of 

evoking an OR. Naturally, these ORs will display a habituation process -- a gradual 

decline in response magnitude with repeated presentations of the stimuli (Sokolov, 

1963). The interesting feature of orientation, which provides this concept with an 

explanatory power for the detection phenomenon, is that significant stimuli (i.e., 

stimuli that have a signal value) evoke enhanced ORs (Gati & Ben-Shakhar, 1990). 

Lykken (1974) made the connection arguing that: "... for the guilty subject only, the 

`correct' alternative will have a special significance, an added `signal value' which 

will tend to produce a stronger orienting reflex than that subject will show to other 

alternatives" (p. 728). In other words, it is assumed that the guilty knowledge endows 

a subset of the items with significance, or signal value, and therefore those items will 

evoke stronger ORs. Clearly, for subjects who do not possess the guilty knowledge, 

all items are equivalent and evoke similar ORs that will habituate with repetitions.  

 Ben-Shakhar and Furedy (1990) labeled this approach to psychophysiological 

detection a cognitive approach, because it emphasizes the fact that an individual 

knows something, rather than the individual's emotions, concerns, fears, conditioned 

responses, or deception. This approach is compatible with findings that demonstrate 

how relevant information can be detected even under mild conditions where no 

motivational instructions are given to the subjects and where no verbal response is 

required (e.g., Ben-Shakhar, 1977; Ben-Shakhar & Lieblich, 1982; Elaad & Ben-

Shakhar, 1989). It is compatible also with the surprising detection-without awareness 

effect reported by Thackray and Orne (1968).  
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3. The GKT is based on a standardized procedure. 

 Standardization is another important feature of scientifically-based techniques 

and tests, because it guarantees that the different examinees undergo the same 

experience. Only when a given test is based on standardized procedures do the 

resulting scores (or evaluations) have a uniform meaning, allowing comparisons 

between different people who took the test. The GKT can be designed in a 

standardized fashion, and once salient features of the event are identified, it is easy to 

formulate the relevant and control alternatives. Furthermore, it is easy to check 

whether the alternative items formulated for each question are equivalent (see e.g., 

Lykken, 1998). Unlike alternative psychophysiological detection methods, the choice 

of relevant and control items in the GKT does not depend on a pre-test interview with 

the examinee and on the examiner-examinee interaction. They can be formulated 

before the polygraph investigation, and used uniformly to test all the suspects in a 

given case. Finally, the GKT can easily be administered using a “blind” procedure 

(i.e., by an examiner who is himself unaware of the critical items).  

4. Contamination with non-physiological information can be avoided with the GKT.  

 One of the major criticism expressed towards the use of polygraph test as an 

aid in legal proceedings is the fact that judgments made on the basis of their results 

are based on more information than is contained in the physiological measures alone 

(e.g., the opinion of the examiner formed during the pre-test interview, rumors the 

examiner heard prior to the administration of the test). In addition, during the 

investigation the polygraphist is in the position to watch and monitor the totality of a 

suspect’s behavior, and not just the physiological changes alone. An experienced 

interrogator might well use these characteristics. Thus, it is always uncertain whether, 

and to what extent, a given judgment made by a polygraph examiner results from the 
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physiological responses to the questions, or from other factors. This feature, which 

characterizes all polygraph investigations conducted by law-enforcement agencies, 

was labeled “contamination” (Ben-Shakhar, 1991; Ben-Shakhar, Bar-Hillel, & 

Lieblich, 1986; Elaad, Ginton, & Ben-Shakhar, 1994, but see also, Elaad, Ginton & 

Ben-Shakhar, 1998). The damaging consequences of contaminated polygraph 

examination, from a legal perspective, were discussed by Ben-Shakhar et al. (1986). 

They argued that the use of contaminated polygraph test results as admissible 

evidence could open the door for a type of “laundering” of inadmissible evidence, or 

evidence obtained through illegal means, without legal checks. Such evidence could 

accrue unknown weight through the influence it exerts on the opinions of the 

polygraphist, who has prior acquaintance with it. 

 But, while it may be difficult to decontaminate the CQT, contamination can be 

completely avoided with the GKT, because there is no need for a pre-test interview, 

and the test can be designed and administered by experts, unfamiliar with the case, or 

the suspects. Furthermore, the questions can be pre-recorded by someone who has no 

information about the case under investigation. In addition,  interpretation, 

quantification and integration of the physiological data can be conducted with the 

GKT, in an objective way, using mechanical, computerized rules (in principle, this 

can be achieved with the CQT as well, see, Kircher & Raskin, 1988, but it is not 

typically the case in practice). Thus, the interpretation of the GKT outcomes and the 

conclusions drawn from them would not be affected in any way by the prior 

knowledge and the impressions formed by the investigators prior to conducting the 

GKT.  

5. Estimating the accuracy of the GKT from laboratory studies. 
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 So far we have discussed various features of the GKT that were derived from 

the structure of this procedure. But, the crucial question regarding all methods of 

psychophysiological detection is whether they can discriminate between guilty (those 

that were actually involved with a criminal act) and innocent individuals. An 

extensive research attempting to estimate the accuracy of the various detection 

methods has been conducted in the past 3 decades (for reviews see, Ben-Shakhar & 

Furedy, 1990; Elaad, 1998; Kircher, Horowitz & Raskin, 1988; Saxe et al., 1983 

1985). However, several methodological questions have been raised regarding this 

research (e.g., Ben-Shakhar & Furedy, 1990). One of the major problems is whether 

the results of controlled experiments conducted in laboratory settings can be 

generalized to the realistic context of criminal investigations. In the typical laboratory 

experiment, subjects designated as “guilty” are asked by the experimenter to steal an 

envelope containing money, or some other item. Then, all the participants (both 

“guilty” who are asked by the experimenter to hide their connection to the simulated 

crime and “innocent” who did not commit the mock crime), are examined by a 

polygraph interrogator. When the experiment is over, they are given a monetary 

reward, thanked, and sent on their way. Obviously, these conditions do not begin to 

resemble the conditions of a real life investigation. There is no deception in the 

conventional sense of the word, and there is no anxiety about the consequences of the 

exam (either for the “guilty” or for the “innocent”).  

 However, while this problem is particularly acute in the case of the CQT, it 

seems that results of laboratory studies, conducted to assess the validity of the GKT, 

can, at least partially, be generalized to the realistic context. This view is based on the 

nature of the GKT as a method, which does not depend of factors such as realistic 

stress, fear of punishment, or genuine deception. In particular, it is clear that estimates 
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of false-positive rates can be generalized from simulation studies. This is possible as 

long as critical information has not leaked to innocent examinees because there is no 

reason that uninformed examinees would show consistently stronger physiological 

reactions to the critical than to the neutral items. Assessing the rate of false-negative 

outcomes may be more difficult because the artificial conditions of simulated studies 

guarantee that the critical items are perceived and remembered by those simulating 

the guilty suspects. This may not be the case in actual criminal investigations that are 

often conducted long after the crime has occurred. Indeed, the only field studies that 

have been conducted so far to estimate the accuracy of the GKT (Elaad, 1990; Elaad, 

Ginton, & Jungman, 1992), produced results that are consistent with our assertions. 

While the rates of false-positive errors obtained in these studies were as low as those 

reported in laboratory experiments (2% in the former study, which relied only on the 

electrodermal measure, and 5% in the latter study, which utilized a combination of 

electrodermal and respiration measures), the rates of false-negative errors were much 

larger (42% in the former study and 20% in the latter). It should be noted that the 

mean number of questions used in the field studies reported by Elaad (1990) and 

Elaad et al. (1992) were 2 and 1.8, respectively. Thus, it is possible that the relatively 

high rates of false-negative errors, obtained in these studies, resulted from the use of a 

small number of GKT questions. However, until more GKT field studies are 

conducted, it would be impossible to provide proper estimates of the false-negative 

error rates obtained with this method.  

6. Advantages of the GKT from a legal perspective 

 The main advantage of the GKT from the perspective of criminal law is the 

protection it provides to the innocent suspects. In a recent study, Elaad (1999) 

demonstrated that the GKT is less vulnerable to false-positive errors than several 
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forensic techniques that are routinely being admitted in court (e.g., voice 

identification, handwriting identification). It should be noted, in addition, that unlike 

any other forensic technique, the rate of false-positive errors that would result from a 

GKT can be specified and presented to the court along with the outcomes of the 

specific test administered to a specific defendant. This is possible because if the basic 

assumption underlying the GKT (that the critical information is known only to the 

guilty suspects) is met, then the probability of a false-positive outcome is a simple 

function of the number of GKT questions and the number of alternative answers per 

question. Presenting the outcomes of a GKT in court along with the expected rate of 

false-positive error would enable the court to give this evidence an appropriate 

weight.   

 

Weaknesses of the GKT and reasons for its infrequent usage 

 In the previous sections, we discussed the GKT and highlighted several 

advantages of this technique over alternative methods of psychophysiological 

detection. Therefore, the rare application of the GKT is surprising. In this section, we 

shall discuss weaknesses of this method, and possible reasons for its infrequent usage. 

1. Difficulties in formulating proper GKT questions. 

 It is difficult to identify a sufficient number of salient features of the event, 

which can be used to formulate proper GKT questions. A proper GKT question refers 

to a specific feature of the event that is very likely to be noticed by a guilty person. 

Furthermore, it is crucial that guilty individuals not only notice the designated feature, 

but also remember it during the polygraph investigation, which may occur long after 

the event. Podlesny (1993) estimated that the GKT might have been used in only 

13.1% of FBI cases for which polygraphs have been used. This estimate is based on 
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the assumption that at least 4 different GKT questions are required to construct a 

GKT.  

2. Leakage of GKT items. 

 Once salient features of the event have been identified, it is very difficult to 

keep them from being leaked to innocent examinees. Leakage of the critical items 

might put the innocent suspects in great danger because knowledge of the critical 

items might be sufficient for producing differential responding to these items. Thus, 

avoiding leakage of critical items is crucial for a successful implementation of the 

GKT because the main advantage of this technique is the protection supplied to the 

innocent suspects. Notwithstanding, it should be kept in mind that the GKT, unlike 

other psychophysiological detection methods (e.g., the CQT), is aimed at detecting 

knowledge, rather than deception. Consequently, innocent suspects failing a GKT due 

to leakage of some critical items, could explain how they became aware of the critical 

information (e.g., they could cite a newspaper that mentioned this information while 

describing the crime). In this respect, the GKT outcomes are similar to circumstantial 

evidence, which is frequently presented in criminal trials. The CQT, on the other 

hand, indicates that the suspect is either deceptive or truthful when denying the 

charges. Hence, the CQT takes the role of the judge and jury in deciding whether or 

not the suspect’s version is credible. Hence, with no strong evidence to the contrary, 

suspects would not be able to protect themselves against false-positive errors made 

with the CQT.  

3. The problem of countermeasures. 

 A number of experiments (e.g., Ben-Shakhar & Dolev, 1996; Elaad & Ben-

Shakhar, 1991; Honts, Devitt, Winbush, & Kircher, 1996; Honts, Raskin, & Kircher, 

1987, 1994; Kubis, 1962) have indicated that it is possible, indeed quite easy, to train 
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guilty examinees and prepare them for a polygraph examination (either CQT, or 

GKT) in such a way that with a high probability they will be found truthful. This can 

be done by adopting some rather simple techniques (that can be picked up with little 

effort), which can cause very strong reactions to the control questions. These 

techniques rely either on the use of physical means (such as biting one’s tongue), or 

mental means (calling to mind an exciting or frightening event, or engaging in mental 

activities that require effort) each time a control question is asked. A series of 

experiments conducted by Honts and his colleagues demonstrated that the use of such 

countermeasures could be most effective. They showed in different experiments that 

the error rate produced by polygraphists testing “guilty” examinees who were using 

countermeasures ranged between 50 and 70 percent. Clearly, countermeasures may 

increase false-negative outcomes (guilty suspects classified as “innocents”), but they 

have no effect on innocent examinees.  

 It should be pointed out that the type of countermeasures that are most 

detrimental for all psychophysiological-detection techniques are mental 

countermeasures, because mental manipulations cannot be detected even by the most 

experienced examiners. Two recent studies demonstrated that mental countermeasures 

can be used effectively under both the GKT and the CQT (Ben-Shakhar & Dolev, 

1996; Honts et al., 1996). 

 

Future directions in GKT research: Attempting to overcome the weaknesses and 

increase its potential usage 

 In this section, we shall discuss various ideas, and some recent research results 

that show how the weaknesses of the GKT could be dealt with, such that a wider 

application of this technique would be achieved. 



 13 

1. The GKT must rely on sufficient number of proper GKT questions 

 Identification of a sufficient number of GKT questions is clearly necessary for 

a successful implementation of this technique. Typically, it has been assumed that at 

least four different questions are necessary (e.g., Podlesny, 1993). But this assumption 

has not been tested empirically. It is clear that a single presentation of a GKT question 

with 5 or 6 alternative answers would be insufficient because an innocent, uninformed 

examinee would show the largest response to the critical alternative with a fairly large 

probability (0.16, or 0.20, in our example). But in principle it is possible to reduce the 

probability of a false-positive error by using many repetitions of just one or two 

different questions, and by using several physiological measures.  

 Recently, we conducted two studies to test the efficiency of the GKT, based 

on a single question repeated several times, with two physiological measures (changes 

in skin conductance and in respiration). Our first study (Elaad & Ben-Shakhar, 1997) 

produced very encouraging results and suggested that a single GKT question can 

produce an efficient discrimination between guilty and innocent examinees. 

Specifically, two experiments were conducted, in which a GKT based on 4 different 

questions, each repeated 3 times was compared with a GKT based on 12 repetitions of 

a single question. Both experiments revealed that similar detection efficiencies were 

observed in these two conditions (for example, in the first experiment a combination 

of the two physiological measures yielded ROC areas of 0.86 for the single-question 

condition, and 0.88 for the multiple-questions condition).  

 This result was rather unexpected, and therefore we decided to conduct a 

constructive replication of the Elaad and Ben-Shakhar (1997) study. In this replication 

(Ben-Shakhar & Elaad, 1999) we added a third experimental condition, in which 12 

different questions were used. In addition, instead of a mock-crime experiment we 
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used a list of biographical details (e.g., mother’s name, place of birth). The results of 

this study differed from those reported by Elaad and Ben-Shakhar (1997) and a clear 

advantage for the multiple-questions condition emerged in this experiment, with the 

electrodermal measure, but not with the respiration measure. Although statistically 

significant differentiation between “Guilty” and “innocent” individuals was observed 

under all 3 conditions, the use of multiple questions produced higher detection 

efficiencies (the areas under the ROC curves, obtained with a combination of the 

electrodermal and respiration measures, were 0.80, 0.88 and 0.99, in the single-

question, 4-questions and 12-questions conditions, respectively).  

 Clearly, these results indicate that using several GKT questions is desirable. 

But at the same time, it seems that relatively high levels of detection efficiency could 

be obtained, even with a single question, provided that it is repeated many times and 

that several physiological measures are used. Further research is required to examine 

this issue in the real-life context. If this research show similar results, it would mean 

that GKT could be more widely applied.  

 Another direction which also points out that a single GKT question may be 

sufficient, was taken by MacLaren (1998) who demonstrated that expectancy 

conditioning might allow effective guilt discrimination using a single item of 

concealed information.  

2. Dealing with the problem of information leakage. 

 The results of the field studies reported by Elaad and his colleagues (Elaad, 

1990; Elaad et al., 1992) suggest that leakage of relevant (crime-related) information 

did not affect the results of GKTs administered by the Israeli police. But the issue of 

information leakage and its effect on the outcomes of the GKT must be carefully 

examined before a wider application of the GKT can be recommended.  
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 The effects of leakage of relevant information to innocent examinees have 

been studied extensively by Bradley and his colleagues (Bradley, MacLaren, & Carle, 

1996; Bradley & Rettinger, 1992; Bradley & Warfield, 1984). These studies 

demonstrated that although informed innocent participants show larger responsivity to 

the critical items, as compared with uninformed innocents, they could be 

differentiated from guilty participants. In other words, other factors in addition to 

knowledge of the critical items play a role in determining differential responsivity to 

the critical items. In addition, Bradley and his colleagues showed that an alternative 

formulation of the GKT questions (the guilty action test) could reduce false-positive 

outcomes among informed innocent suspects. 

 A recent study conducted in our laboratory (Ben-Shakhar, Gronau & Elaad, 

1999) demonstrated that introducing an additional task (responding to target items, 

which are unrelated to the event under investigation, while answering the GKT 

questions) may differentially attract the attention of informed innocent participants 

and reduce false-positive outcomes in this group. These studies suggest that the risk 

associated with false-positive outcomes, due to leakage of relevant information, may 

be reduced by introducing new variations and improvements to the GKT. 

 A different approach to the problem of information leakage is to modify police 

practices, such that critical features of the event are identified and concealed at the 

outset of the investigation, as a standard investigative practice. Furthermore, GKTs 

could be conducted by investigators who are familiar with the scene of the crime and 

are trained to look for salient features that could be utilized as GKT questions. The 

fact that the GKT has been used for many years by Japanese law enforcement 

agencies as the preferred method of psychophysiological detection (Ben-Shakhar & 
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Furedy, 1990; Fukumoto, 1980; Yamamura, & Miata, 1990) demonstrates that these 

changes are possible.  

3. Dealing with the problem of countermeasures. 

 Finally, the problem of countermeasures that has been shown to affect the 

GKT, as much as it affects the CQT (Honts, et al., 1996) must be dealt with. A 

possible approach for dealing with countermeasure manipulations is the use of GKTs 

that are based on Event-Related Potentials (ERPs) instead of autonomic measures. 

Several studies have demonstrated that guilty and innocent participants can be 

differentiated quite effectively with ERPs (e.g., Allen, Iacono, & Danielson, 1992; 

Farwell & Donchin, 1991; Rosenfeld, Angell, Johnson & Qian, 1991; Rosenfeld, 

Cantwell, Nasman, Wojdac, Ivanov & Mazzeiri, 1988). ERP measures seem to be 

immune against countermeasures because they are based on a repeated rapid 

presentation of the items (e.g., one item per second). When items are presented at 

such a rapid pace, it is virtually impossible to execute countermeasures to the control 

items. This idea may require additional research, but it could lead to a GKT, which 

would be protected against countermeasures. 

 

Summary and conclusions 

 In this chapter we analyzed the GKT and discussed both its advantages over 

alternative methods of psychophysiological detection, and its weaknesses. We showed 

that the GKT is based on proper controls, such that if the critical, crime-related 

information has not been leaked, maximal protection can be provided for innocent 

suspects. This feature of the GKT makes it an attractive aid in criminal investigations 

and possibly in legal proceedings (see, a recent discussion of the possible use of GKT 

results as admissible evidence in criminal trials in Ben-Shakhar, Bar-Hillel & 
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Kremnitzer, 1999). In addition, the GKT can be designed in a standardized manner, 

and the interpretation of its results can be made on the basis of objective and 

quantified measurement procedures. These features of the GKT guarantee that it can 

be administered in a non-contaminated manner. Finally, the GKT is based on well 

established psychophysiological research and theory. 

 Our discussion revealed, in addition, three weaknesses of the GKT, which may 

explain why this method is not being used very much as an aid in criminal 

investigations in North America. In many cases it is difficult to identify a sufficient 

number of salient features of the event (features that are likely to be noticed and 

remembered by guilty individuals). Once such features have been identified, it is 

difficult to keep them concealed from the general public and from innocent suspects. 

Leakage of critical items might increase the likelihood of false-positive outcomes. 

Finally, the use of mental or physical countermeasures might affect the outcome of 

the GKT and increase the rate of false-negative outcomes. 

 In the final section, we reviewed recent studies that examined various means 

that can be used to modify the GKT, such that the effects of its weaknesses would be 

limited. First, it seems that the use of just one or two proper GKT questions with 

many repetitions and several physiological measures may produce relatively high 

levels of detection efficiency. Second, a modification of police-investigation 

procedures may minimize the possibility that critical information would be leaked out. 

Furthermore, changes in the structure of the GKT and in the formulation of its 

questions may reduce the effects of information leakage. Finally, we argued that the 

use of ERPs, in addition to the standard autonomic measures might be an important 

protection against the use of countermeasures. 
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 Clearly, further research is required to examine whether these ideas can indeed 

be applied, such that the GKT will become an efficient and feasible forensic method. 

In particular, more field studies seem necessary to examine how the GKT, with the 

various modifications, would function in realistic conditions. But we are certain that 

such efforts will be fruitful because we believe that the GKT has an excellent 

potential as a forensic application of psychophysiology.  



 19 

References 

 Allen, J.J., Iacono, W.G., & Danielson, K.D. (1992). The development and 

validation of an event-related-potential memory assessment procedure: A 

methodology for prediction in the face of individual differences. Psychophysiology, 

29, 504-522. 

 Ben-Shakhar, G. (1977). A further study of dichotomization theory in 

detection of information. Psychophysiology, 14, 408-413 

 Ben-Shakhar, G. (1991). Clinical judgment and decision making in CQT 

Polygraphy: A comparison with other pseudoscientific applications in Psychology. 

Integrative Physiological and Behavioral Science, 26, 232-240. 

 Ben-Shakhar, G., Bar-Hillel, M. & Kremnitzer, M. (1999). On the use of the 

Guilty Knowledge Test as an admissible evidence in criminal trials. Manuscript in 

preparation.  

 Ben-Shakhar, G., Bar-Hillel, M. & Lieblich, I. (1986). Trial by polygraph:  

Scientific and juridical issues in lie detection. Behavioral Science and the Law, 4, 

459-479.  

 Ben-Shakhar, G., & Dolev, K. (1996). Psychophysiological Detection 

Through the Guilty Knowledge Technique: The Effects of Mental Countermeasures. 

Journal of Applied Psychology, 81, 273-281. 

 Ben-Shakhar, G., & Elaad, E. (1999). Effects of questions' repetition on the 

efficiency of the guilty knowledge test: A reexamination. Manuscript in preparation. 

 Ben-Shakhar, G., & Furedy, J.J. (1990). Theories and applications in the 

detection of deception: A psychophysiological and international perspective. New 

York: Springer-Verlag 

 Ben-Shakhar, G., Gronau, N., & Elaad, E. (1999). Leakage of relevant 



 20 

information to innocent examinees in the GKT: An attempt to reduce false-positive 

outcomes by introducing target stimuli. Journal of Applied Psychology, in press. 

 Ben-Shakhar, G., & Lieblich, I. (1982). The dichotimization theory for 

differential autonomic responsivity reconsidered. Psychophysiology, 19, 277-281. 

 Berlyne, D.E. (1960). Conflict, arousal and curiosity. New York, NY: 

McGraw-Hill.  

 Bradley, M.T., and Ainsworth D. (1984). Alcohol and psychophysiological 

detection of deception. Psychophysiology, 21, 63-71.  

 Bradley. M.T., MacLaren, V.V., & Carle, S.B. (1996). Deception and 

nondeception in guilty knowledge and guilty actions polygraph tests. Journal of 

Applied Psychology, 81, 153-160.  

 Bradley, M. T., & Rettinger, J. (1992). Awareness of crime relevant 

information and the guilty knowledge test. Journal of Applied Psychology, 77, 55-59. 

 Bradley, M.T., and Warfield, J.F. (1984). Innocence, information, and the 

guilty knowledge test in the detection of deception. Psychophysiology, 21, 683-689. 

 Elaad, E. (1990). Detection of guilty knowledge in real-life criminal 

investigations. Journal of Applied Psychology, 75, 521-529.  

 Elaad, E. (1998). The challenge of the concealed knowledge polygraph test. 

Expert Evidence, 6, 161-187. 

 Elaad, E. (1999). A comparative study of polygraph tests and other forensic 

methods. In: D. Canter  & L. Alison (Eds.). Offender profiling series, Vol. 1: 

Interviewing and deception (pp. 209-231). Aldershot, England: Ashgate Publishing. 

 Elaad, E., & Ben-Shakhar, G. (1989). Effects of motivation and verbal response 

type on psychophysiological detection of information. Psychophysiology, 26, 442-

451. 



 21 

 Elaad, E., & Ben-Shakhar, G. (1991). Effects of mental countermeasures on 

psychophysiological detection in the guilty knowledge test. International Journal of 

Psychophysiology, 11, 99-108.  

 Elaad, E., & Ben-Shakhar, G. (1997). Effects of Item Repetitions and 

Variations on the Efficiency of the Guilty Knowledge Test. Psychophysiology, 34, 

587-596. 

 Elaad, E., Ginton, A., & Ben-Shakhar, G. (1994). The effects of prior 

expectations and outcome knowledge on polygraph examiners' decisions. Journal of 

Behavioral Decision Making, 7, 279-292. 

 Elaad, E., Ginton, A., & Ben-Shakhar, G. (1998). The Role of Prior 

Expectations in Polygraph Examiners Decisions. Psychology, Crime and Law, 4, 1-

16. 

 Elaad, E., Ginton, A., & Jungman., N. (1992). Detection measures in real-life 

criminal guilty knowledge tests. Journal of Applied Psychology, 77, 757-767.   

 Farwell, L.A., & Donchin, E. (1991). The truth will out: Interrogative 

polygraphy ("lie detection") with Event-related brain potentials. Psychophysiology, 

28, 531-547. 

 Fukumoto,J.(1980). A case in which the Polygraph was the sole evidence  

for conviction. Polygraph, 9,42-44. 

 Furedy, J.J. and Heslegrave, R.J. (1991). The forensic use of the polygraph: A 

psychophysiological analysis of current trends and future prospects. In: J.R. Jennings, 

P.K. Ackles and M.G.H. Coles (eds.), Advances in Psychophysiology, 4, Jessica 

Kingsley Publishers Ltd. 



 22 

 Gati, I., & Ben-Shakhar, G. (1990). Novelty and significance in orientation 

and habituation: A feature-matching approach.  Journal of Experimental Psychology: 

General, 119, 251-263. 

 Honts, C.R., Devitt, M.K, Winbush, M., & Kircher, J.C. (1996). Mental and 

Physical countermeasures reduce the accuracy of the concealed knowledge test. 

Psychophysiology, 33, 84-92. 

 Honts, C.R., Raskin, D.C., & Kircher, J.C. (1987). Effects of physical 

countermeasures and their electromyographic detection during polygraph tests for 

deception. Journal of Psychophysiology, 1, 241-247. 

 Honts, C.R., Raskin, D.C., & Kircher, J.C. (1994). Mental and physical 

countermeasures reduce the accuracy of polygraph tests. Journal of Applied 

Psychology, 79, 252-259. 

 Iacono, W. G., & Lykken, D. T. (1997). The scientific status of research on 

polygraph techniques: The case against polygraph tests. In: D.L. Faigman, D. Kaye,  

M.J. Saks, & J. Sanders (Eds.). Modern scientific evidence: The law and science of 

expert testimony.  St. Paul, MN: West Law. 

 Iacono, W. G., & Lykken, D. T. (1999). Update: The scientific status of 

research on polygraph techniques: The case against polygraph tests. In D. L. Faigman, 

D. H. Kaye, M. J. Saks, & J. Sanders (Eds.), Modern scientific evidence: The law and 

science of expert testimony. St. Paul, MN: West Publishing, pp. 174-184.  

 Kircher, J. C., & Raskin, D.C. (1988). Human versus computerized 

evaluations of Polygraph data in laboratory setting.  Journal of Applied Psychology, 

73, 291-302. 

 Kircher, J. C., Horowitz, S. W., & Raskin, D.C. (1988). Meta-analysis of 

mock crime studies of the control question polygraph technique. Law and Human 



 23 

Behavior, 12, 78-90. 

 Kubis, J.F. (1962). Studies in lie detection: Computer feasibility 

considerations. Technical Report #62-205, prepared for the Air Force Systems 

Command. Contract No. AF 30 (602) -2270, project No. 5534, Fordham University. 

 Lykken, D.T. (1959).  The GSR in the detection of guilt. Journal of 

Applied Psychology, 43, 385-388. 

 Lykken, D.T. (1960).  The validity of the guilty knowledge technique:  

The effects of faking. Journal of Applied Psychology, 44, 258-262.  

 Lykken, D. T. (1974). Psychology and the lie detection industry. American 

Psychologist, 29, 725-739. 

 Lykken, D.T. (1978). Uses and abuses of the polygraph. In: H.L. Pick (Ed.). 

Psychology: From research to practice. New York: Plenum Press. 

 Lykken, D.T. (1998). A Tremor in the Blood: Uses and Abuses of the Lie 

Detector. New York: Plenum Trade. 

 MacLaren, V. Detection of concealed information using manipulated 

expectations. A paper presented in a Symposium: “Towards a Scientifically Based 

Forensic Psychophysiology, The 24th International Congress of Applied Psychology, 

San Francisco, California, August, 1998. 

 Podlesny, J.A. (1993). Is the guilty knowledge polygraph technique applicable 

in criminal investigations? A review of FBI case records. Crime Laboratory Digest, 

20, 57-61. 

 Raskin, D.C. (1982). The scientific basis of polygraph techniques and their 

uses in the Judicial process. In: A. Trankell (Ed.). Reconstructing the past: The role of 

psychologists in the criminal trial. Stockholm: Norsted & Soners. 



 24 

 Raskin, D.C. (1989). Polygraph techniques for the detection of deception. In: 

D.C. Raskin (Ed.). Psychological methods in criminal investigation and evidence. 

New York: Springer-Verlag. 

 Raskin, D. C., Honts, C. R., Amato, S. L. & Kircher, J. C. (1999). Update: The 

scientific status of research on polygraph techniques: The case for the admissibility of 

the results of polygraph examinations.  In: D. L. Faigman, D. H. Kaye, M. J. Saks, & 

J. Sanders (Eds.), Modern scientific evidence: The law and science of expert 

testimony. Volume 1. Pocket Part. St. Paul, MN: West Publishing, pp. 160-174.  

 Raskin, D. C., Honts, C. R., & Kircher, J. C. (1997). The scientific status of 

research on polygraph techniques: The case for polygraph tests.  In: D. L. Faigman, 

D. Kaye, M. J. Saks, & J. Sanders (Eds.), Modern scientific evidence: The law and 

science of expert testimony.  St. Paul, MN: West Law 

 Rosenfeld, J.P., Angell, A., Johnson, M., & Qian, J.H. (1991). An ERP based, 

control-question lie detector analog: Algorithms for discriminating effects within 

individuals' average wave forms. Psychophysiology, 32, 319-335. 

 Rosenfeld, J.P., Cantwell, B., Nasman, V.T., Wojdac, V., Ivanov, S., & 

Mazzeiri, L. (1988). A modified event-related potential-based guilty-knowledge test. 

International Journal of Neuroscience, 24, 157-161. 

 Saxe, L., Dougherty, D., and Cross, T. P. (1983). Scientific validity of 

polygraph testing (OTA-TM-H-15). (Report for the U.S. Congress Office of 

Technology Assessment). Washington, DC: U. S. Government Printing Office. 

 Saxe, L., Dougherty, D., and Cross, T. P. (1985). The validity of polygraph 

testing: Scientific analysis and public controversy. American Psychologist, 40, 355-

366. 

 Siddle, D.A.T. (1991). Orienting, habituation, and resource allocation: An 



 25 

associative analysis. Psychophysiology, 28, 245-259. 

 Sokolov, E. N.  (1963). Perception and the conditioned reflex.  New York, 

NY: Macmillan. 

 Sokolov, E. N. (1966).  Orienting reflex as information regulator.  In A. 

Leontyev, A. Luria, & A. Smirnov (Eds.), Psychological research in the U.S.S.R. (pp. 

334-360). Moscow: Progress Publishers. 

 Thackray, R.I., & Orne, M.T. (1968). A comparison of physiological indices 

in detection of deception. Psychophysiology, 4, 329-339.  

 Yamamura, T. & Miyata, Y. (1990). Development of the polygraph technique 

in Japan for detection of deception. Forensic Science International, 44, 257-271. 

 

 


