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Abstract

The British One-issue Screening Test is a single-issue polygraph method intended for screening
examinations. Although its two relevant questions are virtually the same we have found there
to be a large average difference between the total scores for each. We undertook a 21-month
study to identify possible contributors to this finding. In one condition examiners used two
identical relevant questions. In the other condition examiners used slightly different verbiage
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for the two relevant questions, but the pretest instructions were modified. Using a large sample
of control cases, we found no differences between the control samples compared with the use
of two identical relevant questions, but there was a significant effect when there was a change
in pretest instructions. Implications of this finding are discussed, including possible effects of
priming and habituation.

Key words: British One-issue Screening Test, Empirical Scoring System, score variability

From a psychophysiological viewpoint, polygraph examinations are a test of sali-
ence, which is the trigger that evokes physiological responding. Salience itself may
be primed by emotional and cognitive factors (see Khan et al., 2009). Relative re-
sponse intensities observed in polygraph recordings provide an index of the person-
al significance of the test questions — the more significant, the larger the reaction
on average. Polygraph testing takes advantage of this tendency to make inferences
regarding an examinee’s veracity: Stronger reactions to relevant questions have an
established relationship with deception, while stronger reactions to comparison
questions are associated with truthfulness (Nelson, 2015).

If polygraphy is a test of salience, a related assumption is that relevant questions
which share the same content should evoke physiological responses of similar in-
tensity. In a review of 180 manual scores assigned to relevant questions on British
One-issue Screening Tests (BOST) carried out in 2022, a test where the two rel-
evant questions cover identical behaviors and time periods, we found an average
difference between the total scores of each relevant question to be 4.4 points (sd =
3.17), with a range of 0 to 17 points (unpublished). The correlation between total
scores of cach of the two relevant questions was significant (Pearson’s » = 0.35) but
small (using Cohen’s 1988 interpretation). This modest correlation and the rela-
tively wide range of score differences were not anticipated given that the two rele-
vant questions were virtually identical.

We had two working hypotheses to explain these findings. The first concerned the
characteristics of the test questions themselves. We proposed that though the rele-
vant questions are merely a slight rewording of one central question, examinees may
attach different levels of salience idiosyncratically, depending on the verbiage of the
individual questions. A second hypothesis is that something in the pretest instruc-
tions, yet to be identified, differentially affected the salience examinees assigned to
the two relevant questions.
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To test the first hypothesis, we devised a field study in which a group of examin-
ers used identical wordings for both relevant questions. To test the second, we
assigned a group of examiners to use the pretest instructions of one of the exam-
iners whose two scores historically differed less than average (Appendix A).

We also created a control group of examiners who knew they were participating
in the study but were advised to continue their current pretest and testing practic-
es. Mindful of the Hawthorne Effect, where behaviors can change merely because
they are being observed, we would compare those data with our 2022 findings,
and if consistent with them we would combine them to create a larger control

group.

To maximize sample sizes we tracked the scores of all BOST cases for the three
groups over 21 months.

Method
Examiners and Instructions

We recruited 10 volunteers from among the 46 polygraph examiners in a large of-
fender management program in the UK. All had attended the same APA-accredit-
ed polygraph education program, had at least three years of experience, conducted
more than 100 field examinations, and participated in continuing education offer-
ings three times per year.

Three groups were created using a random number generator. Group 1 consisted of
three examiners whose instructions were to use identical wording for both relevant
questions when conducting BOST examinations. Group 2 had four examiners who
were provided with a script with which to introduce the two relevant questions
in their BOST examinations (Appendix A). The remaining three examiners com-
prised the control group and were instructed to conduct their BOST examinations
without any changes.

Cases

All examinations were conducted on Lafayette computer polygraphs LX5000 or
LXG6. The recorded data were electrodermal, cardiovascular, vasomotor, a motion
sensor and two breathing channels. The study data consisted of all BOST cases
conducted by the 10 volunteers between April 1, 2023, and December 31, 2024.
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Because the BOST examinations were field cases, ground truth regarding the exam-
inee’s veracity was unavailable.

Group 1 conducted 50 BOST cases. Two cases were excluded, one because the ex-
aminee failed to follow the examiner’s instructions and the second case due to con-
cerns regarding the examinee’s mental health. This left 48 examinations for analysis
of which 35 resulted in a decision of No Significant Responses (NSR) and 10 of
Significant Responses (SR) results, with the remaining three deemed Inconclusive

(INC).

Group 2 conducted 34 BOST cases, all of which were included in the study. There
were 25 NSR examinations, six SR, and three INC.

The control group conducted 46 BOST cases. One case was removed due to poor
quality data attributed to the examinee’s health. Of the remaining 45 cases, 28 re-
sulted in NSR, 16 in SR and one as INC.

We compared the control group data to the 2022 data that prompted this study.
None of the proportions, average differences or correlations were found to be sig-
nificantly different between the study data and the previous data (Table I). This
supported a conclusion that the data from the study control group was similar to
the baseline data of 2022. Consequently, the control group data and the 2022 data
were combined to create a larger control group consisting of 225 cases.

Table . Summary statistics of BOST results and scores comparing the control group with the
entire data set from 2022

Study Data 2022 Data
Sample size 45 180
Proportion of NSR 0.62 0.66
Proportion of SR 0.36 0.28
Proportion of INC 0.02 0.07
Avg difference (s.d.) between R1 and R2 scores 4.31(3.73) 4.42 (3.17)
Correlation between R1 and R2 scores 0.36 0.35

British One-issue Screening Test

The BOST has been previously described in detail elsewhere (Krapohl et al., 2020).
Briefly, the BOST has the same question types and sequence as Variation 1 of the
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Air Force Modified General Question Test (AFMGQT) with two relevant ques-
tions (Krapohl & Shaw, 2015). However, it differs from the AFMGQT in two
meaningful ways. One is that the two relevant questions in the BOST must en-
compass identical behaviors and time periods such that an examinee must be either
truthful or deceptive to both questions, in contrast to the AFMGQT which has no
similar constraint. Second, the decision rules for the BOST are based on the sum of
all scores whereas decision rules for the AFMGQT consider only the sum of scores
for the individual questions (see the next section for details regarding scoring and
decision rules). As practiced in this program, all relevant and comparison questions
are systematically rotated in the question sequence during the testing phase.

Scoring System

All cases were manually scored by the examiners using the Empirical Scoring Sys-
tem (Nelson et al, 2011). Physiological responses for each relevant question were
scored against the stronger response to the closest comparison question presented
before the relevant question or the one after it. At the end of testing the scores were
summed for each of the relevant questions and for the entire test.

BOST decisions of NSR require that the total of all scores for the entire exam-
ination sum to +2 or more. If the total score is -4 or lower the decision is SR. If
the results of the examination would be inconclusive, two-stage rules are imposed
(Senter, 2003) which require a decision of SR if the sum of scores of cither relevant
question is -6 or lower. All other results remain Inconclusive.

Procedure

The scores and decisions assigned by the participating examiners were recorded in
an Excel spreadsheet. Means, standard deviations and correlations were calculated
using applications within the Excel program. Online calculators were used for tests
for differences between means and differences in correlations (Pearson’s r)*,**. For
significance testing of differences between proportions the first author developed
a computational sheet in Excel using a statistical formula found in Bruning and
Kintz (1997). Alpha was set at .05 for all comparisons. Because this was an explora-
tory study we made no Bonferroni corrections so we would be able to identify sub-
set of potentially significant effects that could be studied in subsequent research.

" https://www.medcalc.org/calc/comparison_of_means.php
" https://www.danielsoper.com/statcalc/calculator.aspx
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Results
Group 1

Table II shows descriptive statistics for the group of cases in which two identical
relevant questions were used in the BOST and the corresponding statistics for the
now-larger control group. There were no significant differences found between the

two groups.

Table II. Summary statistics for BOST results and scores comparing Group 2 with the control
group. No comparisons were statistically significant at p = .05

Group 1 Control Group
Sample size 48 225
Proportion of NSR 0.73 0.65
Proportion of SR 0.21 0.29
Proportion of INC 0.06 0.06
Avg difference (s.d.) in RQ scores 3.96 (2.92) 4.41 (3.28)
Correlation between R1 and R2 scores 0.53 0.35

Group 2

Table III shows descriptive statistics for the group of cases in which there were
changes to the pretest introduction of the relevant questions in the BOST com-
pared with the corresponding control group statistics. There were no significant
differences found between Group 2 and the control group except for the correla-
tion between the scores of the two relevant questions where there was a significant
difference between Group 2 and the control group, with a stronger correlation in

the former (z = 2.52, p < .05).

Table I1l. Summary statistics of BOST results and scores comparing Group 2 with the control
group. The * indicates a significant difference between Group 2 and the Control Group

Group 2 Control Group
Sample size 34 225
Proportion of NSR 0.74 0.65
Proportion of SR 0.18 0.29
Proportion of INC 0.09 0.06
Avg difference (s.d.) in RQ scores 3.29 (3.18) 4.41 (3.28)
Correlation between R1 and R2 scores 0.69* 0.35*
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Discussion

We found no differences between the control group and the condition in which
two identical relevant questions were used in the BOST, even with the increased
risk of a Type I (false positive) error resulting from multiple comparisons without
Bonferroni corrections. The present data do not support a hypothesis that differ-
ences in BOST scores between the two relevant questions are associated with dif-
ferent wordings of the questions. Our findings suggest that it may make no differ-
ence whether examiners choose to use identical or slightly different verbiage for the
two questions in the BOST, and that rules endorsing one approach over the other
may be unnecessary but would benefit from further investigation.

Compared to the control group, the scripted instruction used by Group 2 did not
result in any differences in the proportion of test outcomes, nor for the average
difference in scores between the first and second relevant question. There was, how-
ever, a significant difference in the correlation coefficients for the scores of the first
and second relevant questions, with Group 2 having a significantly higher correla-
tion between the scores of the two relevant questions than the control group. This
is a mixed finding that defies easy interpretation.

It appears that the verbiage of the test questions may have limited influence on
the differences in test scores inasmuch as neither group showed a reduction in the
differences in scores between the two relevant questions compared to the control
group. But the finding of a stronger correlation between scores for the two relevant
questions for Group 2 compared with the control group has two possible explana-
tions. One is simply a Type 1 error, that is, it is a false positive finding. The second
is that the changes in the pretest instructions used by Group 2 increased the cou-
pling between the scores of the two relevant questions such that the two sets of
scores tended to move in the same direction more consistently than did those of
the control group even though there was still a difference in the absolute response.
Said another way, though the average difference in the scores between the first and
second relevant question seem to be unaffected by how they are phrased, the unique
pretest instructions are associated with a tendency for the two scores to follow each
other more closely than do the two scores from the control condition.

One of the concerns expressed by some examiners is that occasionally the score of
one relevant question in the BOST is of the opposite sign to the score of the other
question, despite the fact that they both encompass identical behaviors and time
periods. This means that one question could be trending toward deception while
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the other is toward truthfulness, the decision then being based on which of the two
scores pulls the grand total score over a decision threshold. In a post hoc analysis we
looked at the frequency for such opposing scores. This occurred in 26%, 23% and
15% of cases for the control group, Group 1 and Group 2, respectively. Tests of pro-
portions (Bruning & Kintz, 1997) found no significant differences in proportions
of opposing scores among the groups. Though it may be disconcerting to examiners,
the opposite signs may not be as large a problem as it seems. Though occurring in
a minority of tests this phenomenon is not uncommon. It may be the result of a ha-
bituation effect in cases where there is a lesser response the second time the question
is asked, or to a priming effect when the response is greater in the second question,
with variation between examinees. This possibility will be explored in a planned
replication. Regardless, the use of the grand total score in BOST decision-making
would be expected to provide a more stable estimate of the examinee’s veracity than
the scores of individual questions due to the differences in the number of samples
available between the two approaches. The differences in total scores for the two
relevant questions may simply be the manifestation of the curse attendant to small-
er sample sizes (Lindstromberg, 2023).

It remains the case that the reason for different response intensities to virtually
identical questions in the BOST remains a puzzle. We believe that further research
exploring this, especially the impact of habituation and priming effects, would be of
benefit, not only in explaining our findings with the BOST, but also contributing
to a better understanding of the psychology underlying polygraph testing.

Limitations

Ground truth was not available for any but a small minority of cases. Therefore, it
was not possible to test for differences in validity among the different conditions
in this study.

The manual ESS method used in the offender management program from which the
cases were drawn may be different from that used elsewhere. The program has im-
plemented empirically based ESS scoring rules regarding onset latencies (Krapohl
et al., 2021) and minimum response amplitudes (Krapohl et al., 2019) that are not
universally practiced.

We acknowledge the inflated alpha that is a consequence of our multiple compari-
sons without Bonferroni corrections. Our chosen statistical approach gives greater
confidence to the many null findings than to the finding of a singular significant
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effect. Our approach served its purpose in reducing the scope of our planned fol-
low-on investigation, but it did not provide concrete evidence that the single appar-
ent effect is genuine.
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Appendix A. Example pretest interview script for BOST relevant questions
How to scope the RQs in BOST tests
Example questions:
Since we last met, have you had any contact with an under 18-year-old?
Since I last saw you, have you had any contact with someone aged under 182

‘Okay Fred, I'm going to look first at the questions that relate specifically to your
licence conditions*. The first one I want to look at is, ‘Regarding your licence con-
ditions, do you intend to answer each question truthfully?’

Any discussion that then takes place about the Sacrifice Relevant Question.

Now as far as the other questions about your licence conditions are concerned, your
probation officer has only asked me to look at one area with you.

That means I'll have to do something slightly different to the way in which I'd nor-
mally do a test because polygraph tests weren’t originally designed to look at just
one area. The way we get round that is by asking one version of a question and then
we ask another version of the same question using slightly different wording. But
it means the same thing. So when I'm collecting the charts, it will sound as though
I’m asking you about the same thing, twice. It’s not a trick or anything that is trying
to catch you out. If it was, I wouldn’t be telling you about it (hearty laugh!).

So the first version of the question will be, ‘Since we last met, have you had any
contact with an under 18 year old?’

By ‘contact’ I mean any face-to-face interaction, including via any type of video
app; any contact via a phone — so texts and telephone calls, contact via any type of
internet enabled device — so smart phones, laptops, tower computers, xBoxes, Play-
stations, palms, tablets, smart watches or any other type of internet enabled device
you can think of.

There we are talking about contact via websites including dating and contact sites,
social media, online forums, chatrooms or message boards — such as WhatsApp,
emails or any other type of platform that you have to access the internet to use.

" The expression “licence conditions” in the UK would mean the same as terms of probation or

parole in the US.
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It also includes contact in writing — letters, notes, birthday card, Christmas card or
anything else that is written or typed and sent or given to someone aged under 18.

Lastly, it includes any contact that takes to form of passing or receiving verbal mes-

sages through third parties.

So — if Task you that question, ‘Since we last met, have you had any contact with an
under 18-year-old?, what will your answer be?’

Fred: — No

Me: - ‘Okay, that’s great. So, the second version of the question will be, ‘Since I last
saw you, have you had any contact with someone aged under 182 Now, obviously,
that means exactly the same thing as the first version of the question. So, would
I be right in assuming that your answer to it will be the same as it was to the other
version of the question?

Fred: — Yes.
Me: — ‘Great — so your answer will be ...... ?

Fred: — No






