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Abstract
Computer-assisted content analysis has many advantages compared to a man-
ual scoring system, provided that computerised dictionaries represent valid and
reliable measures. This study aimed to assess the inter-coder reliability, alter-
nate-form reliability and scoring consistency of the Body Type Dictionary (BTD)
(Wilson 2006) based on Fisher and Cleveland’s (1956, 1958) manual body
boundary scoring scheme. The results indicated an acceptable inter-coder
agreement with barrier and penetration imagery in the sub-sample (N = 53) of
manually coded Rorschach responses. Additionally manually coded scores
showed an acceptable correlation with the computerised frequency counts, and
thus indicating an alternate-form reliability. In the full data set (N = 526), bar-
rier imagery in the Rorschach responses only correlated with the picture
response test, showing low scoring consistency, which might disconfirm the
notion of body boundary awareness representing a stable personality trait but
instead it might be dependent on the level of cognitive dedifferentiation.

1 Introduction
Recent developments in psychological and linguistic research show an increased
interest in exploring how perceptions of personal experiences are related to indi-
viduals’ body awareness (e.g. Wilson 2009). Fisher and Cleveland (1956, 1958)
devised the Body Image scoring system to examine how individual differences
in body boundary awareness relate to verbal expressions of experiential percep-
tions. The Body Type Dictionary (BTD) (Wilson 2006) represents a computer-
ised version of Fisher and Cleveland’s Body Image manual scoring system,
which has been applied to a variety of text types, such as fantasy stories and reli-
gious texts. This study aims to assess the inter-coder reliability, alternate-form
reliability and scoring consistency of the BTD as a means to ensure the robust-
ness and reproducibility of its lexical content.
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1.1 Inter-coder reliability 
The construction of a content analysis coding scheme relies primarily on the
researcher’s judgment regarding how to code the lexical content of a coding cat-
egory. The quantitative assessment of the reliability of a coding scheme verifies
that “the obtained ratings are not idiosyncratic results of the coders’ subjective
judgment” (Tinsley and Weiss 1975: 359). Although reliability has been widely
neglected in content analysis studies (Krippendorff 2004), reliability assess-
ments are important. The lexical classification of a content analysis coding
scheme that is not sufficiently reliable might produce results that are not
regarded as valid, which would yield meaningless data interpretations (Weber
1990; Singletary 1994; Potter and Levine-Donnerstein 1999; Lombard, Snyder-
Duch and Bracken 2010). Thus, the application of content analysis has often
been criticised due to its lack of reliability with regard to ensuring an acceptable
scientific standard (Neundorf and Skalski 2010).

A content analysis coding scheme is deemed reliable to the extent that dif-
ferent coders have a shared understanding of the lexical content and classifica-
tion categories that result in a high coding agreement (Neuendorf 2002). This
high coding agreement indicates that the lexical content of the coding scheme is
accurate and consistent with the underlying theoretical construct it aims to mea-
sure. A low inter-coder agreement, on the other hand, might be indicative of
ambiguities and weaknesses in the lexical content, as well as inaccuracies
related to insufficient training of the coders, cognitive differences among the
coders, ambiguities in the coding instructions, or weaknesses in the research
methodology based on an insufficient theoretical foundation (Weber 1990;
Kolbe and Burnett 1991).

A sufficient inter-reliability agreement based on manual annotation of the
lexical coding scheme would be indicative of the reliable application of a com-
puterised measurement that is theoretically based on the same lexical scoring
scheme. Such a computerized scoring would then represent a parallel coding
scheme that would result in a high strength of associations with the manual scor-
ing when applied to the same texts and thus indicating an alternate-form reliabil-
ity (Jackson 2011). Repeated coding of the same text using the same reliable and
valid lexical coding content scheme would then result in consistently replicable
results (Weber 1990; Rourke et al. 2000), for which computerized coding pro-
vides the advantage of reliably producing the same frequency of lexical content
in a time efficient manner.
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1.2 The body image concept
Fisher and Cleveland’s (1956, 1958) manual body boundary scoring system rep-
resents a lexical measurement that assesses the unconscious process, revealing,
“the degree of definiteness the individual assigns to his body boundaries” (1958:
57). Variations in body boundary awareness have been investigated across a
wide range of psychological phenomena, including body self-schema, psycho-
somatic illnesses, achievement motivation, stress and coping, and psychopathol-
ogy (for a detailed overview, see Fisher 1986). Fisher and Cleveland (1956,
1958) firstly proposed a valid and reliable content-analysis scoring system of
body boundary awareness based on verbal responses of Rorschach inkblot tests
(for a detailed summary regarding the reliability and validity of the body bound-
ary scoring system see O’Neill 2005). A detailed assessment of the surface and
boundary descriptions for these inkblot responses revealed that responses could
be differentiated into two scoring categories, which are ‘barrier imagery’ and
‘penetration imagery’. Barrier imagery responses emphasised the positive fea-
tures of definite structure, substance and surface qualities of the boundary
peripheries of objects. The definite boundary qualities that are reflected in bar-
rier responses describe the protective, enclosing, decorative, or concealing qual-
ities of a surface. In contrast, penetration imagery responses reflect a lack of
these protective and enclosing boundaries by emphasising the sensation of fra-
gility, permeability, openness and destruction of definite boundaries. According
to this scoring system, a high frequency of boundary imagery corresponds to a
High Barrier personality, whereas a low frequency of barrier imagery indicates a
Low Barrier personality. However, both personality categories are assumed to
represent related personality dimensions, rather than opposite ends of a polar
personality model. 

The body image scoring system has been used in qualitative and quantita-
tive studies to investigate body boundary distortion in pathological and non-
pathological forms of altered states of consciousness (ASC). Weak body bound-
aries in patients diagnosed with schizophrenia can be reflected in their psychotic
delusions, which may include transgressions and vagueness with regard to their
body boundaries, such as feelings of depersonalisation and changes in body con-
sistency (Guimon 1997). The blurring of body boundaries in psychotic disorders
represents a phenomenological characteristic that is also associated with non-
pathological forms of ASC. For example, with regard to extra-sensory percep-
tions (ESP), individuals who have high scores on ESP showed lower body
boundary definiteness (i.e. higher penetration and lower barrier imagery scores)
than individuals who have low ESP scores (Schmeidler and LeShan 1970). Sim-
ilarly, body boundary definiteness was lower in hypnotised individuals than in
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individuals experiencing ordinary states of consciousness (Saraceni, Ruggeri
and Filocamo 1980). Such changes of body boundary awareness have been
associated with levels of regressive cognitive functioning. For example, Buck
and Barden (1971) found that the frequencies of penetration imagery would
increase in the expected direction of conceptual to primordial thought function-
ing - autobiographical report, daydreams, and dreams. Such a relationship
between penetration imagery and primordial thought language has also been
identified in relation to religious-mystical experiences (Wilson 2009; Cariola
2012). Theoretical models similar to Fisher and Cleveland’s High and Low Bar-
rier personality categories have been proposed, including skin ego (Anzieu
1985), amoebic self-theory (Burris and Rempel 2004), secondary skin formation
(Bick 1964; Ogden 1989), and crustacean and amoebid self-protection in infants
with autism (Tustin 1981), among other theories.

1.3 Body Type Dictionary (BTD)
The BTD (Wilson 2006) is a computerised dictionary that calculates the fre-
quency of semantic items that are categorised as barrier imagery and penetration
imagery based on Fisher and Cleveland’s (1956, 1958) manual scoring system
of High and Low Barrier personalities. The BTD contains 551 barrier imagery
words, 231 penetration imagery words, and 70 exception words, which prevent
the erroneous matching of ambiguous word stems assigned to 12 semantic cate-
gories (Wilson 2009) (cf. Appendix 1). Whereas Fisher and Cleveland’s manual
scoring system equated the frequencies of individual lexical items and context-
dependent phrases, the computerised coding of the BTD’s barrier and penetra-
tion imagery lexis is context-independent. Due to these inherent technical differ-
ences between the computerised and manual scoring schemes, the lexical con-
tent of the BTD represents a more restricted scope of semantic categories and
lexical items as compared to Fisher and Cleveland’s manual scoring system. For
example, the BTD excludes polysemous words (e.g. well) and shelled sea ani-
mals due to their relation with seafood dishes (e.g. Lobster Thermidor). In the
latter example, the use of barrier and penetration imagery is then related to con-
vention, such as the name of a culinary dish, whereas, in the former example, in
particular, the BTD scores individual words that are assumed to represent either
the barrier or penetration imagery or adverb, or an adverb that would not be cat-
egorized with the body boundary imagery classification. However, the BTD’s
tagging capacity is limited in that it is not able to identify and classify barrier
and penetration related meanings in phrase-based lexical content, whereas
Fisher and Cleveland’s manual scoring system is able to do so. For example, the
manual dictionary would classify the expression, ‘squirrel run over’ as penetra-
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tion imagery, whereas the computerised coding would not code any of the lexi-
cal items in this expression as penetration imagery, nor would it be able to
decode the denoted mental image of the described destruction of the animal. 

1.4 Hypotheses
Although the Body Type Dictionary (BTD) has been used in a variety of studies,
it has not been assessed with regard to whether a) its semantic lexicon accurately
measures barrier and penetration imagery, and b) repeated measures taken under
the same conditions would reflect reproducible results with regard to the barrier
and penetration imagery frequencies. The first part of this study aimed to assess
the inter-coder reliability of the BTD by applying a manual coding of the body
boundary imagery. The second part of this study explored the alternate-form
reliability of the BTD by comparing manual and computerized coding. The third
part aimed to assess the scoring consistency by measuring the association
between computerized coded barrier, penetration and sum body boundary imag-
ery across all of the experimental conditions, i.e. responses to the Rorschach and
picture response test, the narratives of everyday memories and dream memories,
and dream interpretations. Thus, for the first experiment of this study, it was pre-
dicted that (H1) manually coded barrier, penetration and sum body boundary
imagery would demonstrate an acceptable inter-coder agreement. The second
hypothesis (H2) of this study was based on the prediction that manual measures
of barrier, penetration and sum body boundary imagery would be significantly
and positively correlated with the computer-assisted measures of the same lin-
guistic variable (i.e. manual measures of barrier imagery with the computer-
assisted measures of barrier imagery, etc.), and thus indicating alternate-form
reliability. The assessment of consistency of computerized scoring (H3) was
based on the assumption that computer-assisted frequency measures for the lin-
guistic variables (i.e. barrier, penetration and sum body boundary imagery)
would be significantly correlated with the frequency measures for the same lin-
guistic variables across all of the experimental conditions.

2 Method
2.1 Participants 
The participants in this study were recruited from an e-mail that was sent to a
number of academic departments within the majority of British Universities and
subsequently the e-mail was distributed to the students. A total of 769 native
British English speakers participated in the study, although 243 participants who
provided incomplete or irrelevant responses were removed from the sample. In
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total, the responses of 526 participants (358 females, l68 males) aged between
l7–64 years (M = 25.47, SD = 10.63)2 were used for further analysis, of which
526 participants provided responses to the Rorschach and picture response task,
488 participants provided a written narrative regarding an everyday memory,
450 participants provided a written narrative regarding a dream memory, and
427 participants provided an interpretation of a recalled dream memory.

2.2 Experimental procedure 
The online survey was produced with the web-based software Survey Monkey
(http://www.surveymonkey.net). The study’s online questionnaire included an
initial briefing that outlined the purpose of the research project. Once partici-
pants decided to participate in the experiment, they disclosed their demographic
information, including gender, age, and native language. Then, participants were
asked to write open-ended written responses to three types of experimental con-
ditions, as follows: two types of projective tests (i.e. Rorschach inkblot test and
picture response task), two types of memory recall tasks (i.e. an everyday mem-
ory recall and a dream recall), and a dream interpretation task. Completion of
the experiment was not timed, and participants were informed that they could
re-enter and complete their survey at any time. At the end of the experiment,
participants were thanked and presented with a debriefing that explained the
purpose of the study. The study obtained full ethical approval by the Ethics
Committee at Lancaster University.

2.3 Stimuli 
The following two different types of projective tests were used in this study: the
Rorschach inkblot test (Rorschach 1921) and a picture response test (as an alter-
native to the TAT test). The Rorschach inkblot test represents a traditional pro-
jective test based on the presentation of ten symmetrically shaped inkblots, of
which seven inkblots are black-and-white and the remaining three inkblots are
in colour. The picture response test used in this study was based on four photo-
graphs. In this experiment, participants were presented with both the Rorschach
inkblot test and the picture response test on a computer screen and then asked to
write down a short interpretation of the inkblot and pictures in open-ended
answer comment boxes. Whereas the Rorschach test is based on the analysis of
participants’ freely-associated interpretations of the inkblot percepts, the origi-
nal TAT test (Morgan and Murray 1935) typically presents a set of drawings that
participants are asked to freely associate with a narrative that follows a classical
Aristotelian narrative structure (i.e. definite beginning, middle and ending). For
the purpose of this study, four pictures were selected that were related to the
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implied visual ambiguity of barrier and penetration imagery (see Figures 1–4 in
Appendix 2). The pictures were selected according to their visual body bound-
ary content, which included barrier imagery (e. g. clothing items) and penetra-
tion imagery (e.g. bombarded houses). The pictures are aimed to elicit freely
associated narratives that would provide insight into Fisher and Cleveland’s
(1956, 1958) assumption that individuals project their own body boundary
awareness onto external perceptions. Based on this assumption, the narratives of
High Barrier personality types would reflect an inflated body boundary imagery
focus as compared to narratives of Low Barrier personality types. All of the pic-
tures were taken from the online photo management application http://
www.flickr.com, and were publicised with ‘no known restrictions on publica-
tion’.

2.4 Data 
The assessment of inter-coder reliability and alternate-form reliability was based
on 53 participants’ open-ended responses in the Rorschach response task. This
sub-sample was randomly selected from the full corpus (N = 526) based on Lacy
and Riffle’s (1996) suggestion that a sufficient subset for inter-coder reliability
assessment should ideally not be less than 10 per cent of the full sample size. 
The Rorschach responses in the sub-set (N = 53) had a total text length of 8,809
with a mean 166.21 of words per responses (SD = 106.41). The assessment of
scoring consistency was based on the full data set (N = 526). The Rorschach
responses (N = 526) had a total text length of 83,160 words with a mean of
158.10 words per response (SD = 96.43) and the picture response task had a text
length of 277,997 words with a mean of 528.51 words per response (SD =
309.97). Narratives for everyday memories (N = 488) had a text length of
71,831 with a mean of 147.19 words per response (SD = 97.27) and narratives
of dream memories (N = 450) had a text length of 62,005 with a mean of 137.79
words per response (SD = 125.16). Dream interpretations (N = 427) had a text
length of 41,535 with a mean of 97.27 words per response (SD = 50.63). 

All of the verbal responses were checked for correct spelling manually and
spell-checked with the Microsoft Word Spelling and Grammar tool, through
which typing errors (e.g. batallion for battalion) and incorrect first-letter capi-
talisations (e.g., i for I) were changed within the original texts. Due to the tech-
nical restrictions of the PROTAN content analysis software (Hogenraad,
Daubies, Bestgen and Mahau 2003), brackets, hyphens and dashes were deleted
from the corpus text. Apostrophes used in contractions (i.e. negations and per-
sonal pronouns with auxiliary verbs) were substituted with the original gram-
matical form, whereas apostrophes that marked a possessive case were deleted.
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2.5 Content analysis 
For the computerised content analysis, the BTD was applied to the texts using
the PROTAN content analysis software program, which measures occurrences
of category-based lexical content in texts (Hogenraad, Daubies, Bestgen and
Mahau 2003). A lemmatisation process was then applied to reduce inflected
words to their base forms. For example, agrees, agreed, agreeing were all
reduced to agree. Subsequently, the lexical content of the segmented and
reduced texts were matched against the predefined categories of the BTD.

The PROTAN computes two raw counts for the lexical occurrences. The
density count shows how many distinct lexical items (i.e. types) match each dic-
tionary category, whereas the frequency count represents how many lexical
items in total (i.e. tokens) match the dictionary categories (Wilson 2008). For
the purpose of this study, the frequency count measure was the most suitable for
assessing inter-coder agreement, given that the frequency count represents an
equivalent to the coders’ manual frequency count for barrier and penetration
imagery, which facilitates statistical comparisons. PROTAN also produces a
density and frequency rate that takes segment length into account. Whereas the
inter-rater coder reliability used the raw frequency counts for barrier, penetration
and sum body boundary imagery, the alternate-form reliability and consistency
of scoring of the BTD were assessed using a frequency rate that was calculated
based on the following formula:

2.6 Statistical analysis of inter-coder reliability 
Statistical calculations were performed with the statistical language and soft-
ware of R (R Development Core Team 2011) using the kripp.alpha {irr} pack-
age (Garmer et al. 2012). Inter-coder reliability is assessed by calculating the
agreement between the coders’ annotations of the semantic items (Lombard et
al. 2002). Although a variety of different coefficients have been suggested for
assessing inter-coder agreement of nominal data (e.g. Percentage agreement,
Cohen’s kappa, Scott’s pi, Spearman rho, Pearson r, etc.), there is not a single
approach that represents the best statistical methodology, because every statisti-
cal procedure has strengths and weaknesses (Lombard et al. 2010). Krippen-
dorffs’s alpha (Krippendorff 2004) is the preferred method for measuring inter-
coder agreement of linguistic data given that it is not based on nominal mea-
sures, i.e. ordinal, interval and ratio measures (Passonneau 2006). The linguistic

Frequency rate =
frequency count

no. of tokens in segment
x1000
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variables in this study were based on an ordinal measure. In particular, the alpha
coefficient produces a more reliable agreement measure as compared to other
coefficients. Hence, the coefficient generalises individual scores to reflect the
reliability of the annotation procedure, which is independent of the individual
scorers due to the exclusion of marginal disagreements from expected agree-
ments. This procedure controls for differences in disagreement and expected
agreement (Artstein and Poesio 2008: 17). The interpretation of Krippendorff’s
alpha assumes that correlation coefficients above α = .80 are acceptable,
whereas values below α = .80 up to α = .67 are difficult to interpret and may
only allow researchers to make tentative conclusions (Fleiss 1981; Neundorf
2002; Krippendorf 2004). The alpha coefficient is calculated based on the fol-
lowing formula, in which DO is the observed disagreement and DE is the
expected disagreement:

This coefficient assumes two points of reference, which, in the absence of
observed disagreement, becomes DO = O and α = 1, thereby indicating perfect
agreement. If the presence of observed agreement and disagreement is due to
chance and expected disagreements are equal, then DO = DE and α = O, thereby
indicating an absence of reliability (Krippendorff, 2004). 

2.7 Inter-coder reliability procedure 
Due to considerable variation in linguistic judgements across native English
speakers but a lower frequency of this variation in educated native and non-
native English speakers (Schmitt and Dunham 1999), it was deemed reasonable
to invite university-related native, or near-native, English speakers to perform
the manual coding, which should increase the general accuracy of the judgments
regarding body boundary imagery. Two coders, one male native British English
speaker and one male non-native British English speakers of near-native profi-
ciency, were chosen, both of whom were undergraduate linguistics students.

The training process for the coders consisted of a briefing regarding the
annotation task. Given that body boundary imagery represents a latent semantic
variable that requires coders to use their subjective mental schemas, an initial
pre-training session was conducted that involved a detailed, comprehensive
explanation of the theoretical background of Fisher and Cleveland’s (1956,
1958) body boundary concept and its lexical content classification scheme. Both
coders were provided with a number of handouts outlining the theoretical basis

α = 1−
DO

DE
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for and the coding scheme of body boundary imagery to familiarise themselves
with the underlying theoretical and semantic contents of barrier and penetration
imagery. A training session was scheduled for one week later, which involved an
initial open discussion and clarification of the body boundary concept and its
semantic classification. Coders were given some text samples to exercise the
annotation of body boundary imagery. Once the coders felt familiar with the
body boundary concept and coding scheme, a small sub-sample of the data was
used to train the manual annotation of barrier and penetration imagery. The
results were compared and discussed to assume an even ‘calibration’ between
the coders, and any remaining questions and difficulties were clarified (Neuen-
dorf 2002).

As proposed by Lombard and colleagues (2010), a separate study assessed
both coders’ annotation reliability using the manual annotation of barrier and
penetration imagery with a small pilot sample (N = 10). This pilot sample was
not included in the final study. The coders reviewed the barrier and penetration
imagery independently without any help from the researcher. Coders annotated
semantic units of the texts without being informed about the purpose and
hypothesis of the study to reduce any possible confounding biases that could
impact the validity of the results. Neuendorf (2002: 133) proposes that demand
characteristics within the experimental situation (Orne 1962) (i.e. the tendency
of research participants to produce responses that are assumed to be required by
the researcher to confirm a particular hypothesis) might interfere with partici-
pants’ freedom to produce responses that are independent of the researcher’s
influence. To create a new demand motivation that would counteract the ten-
dency to comply with the demand characteristics of the experimental situation,
the coders were told that they were not allowed to be informed about the experi-
mental hypothesis of this study and that they should not try to determine the
underlying theoretical construct of body boundary imagery within the narrower
or wider framework of the research project (Rosenthal and Rosnow 1984). An
initial pilot test of barrier and penetration imagery annotation indicated a high
inter-coder agreement for barrier imagery (α = .95), penetration imagery (α =
.93), and sum body boundary imagery (α = .95).

In particular, the coders were trained according to the semantic categories
and lexical content of the BTD, as compared to Fisher and Cleveland’s manual
scoring scheme, such that coders were told to exclude polysemous words (e.g.
well) and shelled sea animals (e.g. Lobster Thermidor). For the final coding, the
coders were provided with a hardcopy of (N = 53) Rorschach responses from a
sub-sample in order to independently and manually annotate the semantic items
as barrier and penetration imagery. The researcher and the coders agreed that it
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would take a two week period to complete the annotation task. Once the manu-
ally annotated texts were returned to the researcher, both coders were thanked
for their participation and debriefed about the experimental purpose of this
study. Subsequently, the researcher counted the manually annotated semantic
items containing barrier and penetration imagery in both sub-samples, computed
the sum frequency value for the barrier and penetration imagery scores, and
computed the sum total of barrier boundary imagery scores.

2.8 Additional statistical analysis 
Additional statistical calculations were performed using the statistical language
and software from R (R Development Core Team 2011) and the R:commander
{Rcmdr} package (Fox 2005). A Shapiro-Wilk test showed that the inter-coder
sub-sample (N = 53), barrier and penetration imagery, p < .01, and sum body
boundary imagery, p < .05, were not normally distributed in the Rorschach
responses. In the complete data set (N = 526), barrier, penetration imagery and
sum body boundary imagery were also not normally distributed in the experi-
mental conditions (i.e. the Rorschach responses and picture response test
responses, the narratives of everyday memories and dream memories, and
dream interpretations; p < .001).

Thus, a non-parametric significance test appeared most suitable to assess
the frequencies of barrier, penetration and sum body boundary imagery between
the experimental conditions. A repeated measures Friedman test (Friedman
1937) was applied to the data with a post-hoc Wilcoxon signed rank test to com-
pare the frequencies of barrier, penetration and sum body boundary imagery
between the experimental conditions. A two-tailed non-parametric two-tailed
Spearman’s rank correlation coefficient (Spearman, 1904) was used to assess the
alternate-form reliability and scoring consistency of barrier, penetration and sum
body boundaries across the experimental conditions, as well as to provide an
additional calculation of the inter-rater reliability assessment of body boundary
imagery. 

3 Results
3.1 Inter-coder reliability
The descriptive statistics for the manually coded barrier and penetration imagery
are presented in Table 1. Although the sum body boundary imagery scoring did
not differ substantially between coder 1 and coder 2, coder 1 showed a slightly
higher coding of penetration imagery lexis and fewer barrier imagery lexis as
compared to coder 2. A Krippendorff’s alpha coefficient for ordinal data indi-
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cated a sufficiently accurate inter-coder agreement of barrier imagery (α = .92),
penetration imagery (α = .81), and sum body boundary imagery (α = .88). An
additional series of Spearman’s rank correlation coefficients also identified pos-
itive correlations between coder 1 and coder 2 for barrier imagery,  = .94, p <
.001, penetration imagery, ρ = .84, p < .001, and sum body boundary imagery, ρ
= .89, p < .001. Thus, (H1) was maintained. 

The acceptable alpha levels for barrier and penetration imagery indicate
that both coders shared a good common-sense understanding of the BTD body
boundary concept (i.e. barrier and penetration imagery), thereby demonstrating
semantic validity of the semantic categories. The lack of a perfect agreement
between coders might indicate that the semantic units in the semantic categories
reflected a number of discrepancies in the overall application of the content
analysis scheme. These discrepancies were related primarily to random annota-
tion omissions of body boundary lexis, some degree of subjective interpretations
of the body boundary concept, as well as the manual annotation of body bound-
ary lexis that was not included in the BTD.

3.2 Alternate-form reliability
This part of the experiment assessed the alternate-form reliability of the BTD
based on the assessment of whether manually scored frequencies for barrier and
penetration imagery would be significantly correlated with computerised mea-
sures the same imagery, as measured in the Rorschach responses. The descrip-
tive statistics showed that the means for barrier imagery was highest in coder 2,
penetration imagery was highest in coder 1 as compared to coder 2 or the com-
puterized scores, but for sum body boundary imagery was highest in the com-
puterized scores than the manual scores (cf. Table 1). 
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Table 1: Descriptive statistics (mean, median, standard value and interquartile
range) of coder 1 and 2, and computer-assisted coding of body bound-
ary imagery

An analysis of the manually coded barrier and penetration imagery showed an
overall moderately high positive correlation with the computerised frequency
counts for the barrier, penetration, and sum body boundary imagery in the Ror-
schach responses (cf. Table 2). Overall, the moderately high effect size of the
correlation coefficients between the manually and computerised coded lexis for
the same response type suggest that there was acceptable inter-coder reliability.
Both coders coded similarly in overall frequencies of barrier and penetration
imagery, but the only moderately high correlation coefficients between manu-
ally coded lexis clearly indicated that coders differed in the annotation of indi-
vidual lexical items. Consistent with (H2), the correlation coefficient effect size
between manually and computerised coded lexis remained relatively moderately
high when the manually coded variables were averaged (cf. Table 3). 

N = 53 Variable Mean Median SD IQR

Coder 1 Barrier 4.48 4.71 2.25 2.77

Penetration 3.35 3.30 2.17 2.62

Boundary sum 5.99 6.24 2.28 2.80

Coder 2 Barrier 4.83 4.94 1.99 2.58

Penetration 2.90 3.13 1.74 1.67

Boundary sum 5.93 5.80 1.87 2.13

BTD Barrier 4.78 5.13 1.86 2.64

Penetration 3.29 3.55 1.95 1.97

Boundary sum 6.18 6.48 1.64 2.01
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Table 2: Spearman’s rank correlation coefficients of coder 1 and 2, and com-
puter-assisted coding of body boundary imagery

Notes: * p < .05 level, ** p <  .01 level

Table 3: Spearman’s rank correlation coefficients of manual and computer-
assisted coding of body boundary imagery

Notes: * p < .05 level, ** p <  .01 level

3.3 Consistency of scoring 
The scoring consistency of the BTD was assessed by correlating barrier, pene-
tration and sum body boundary imagery across the experimental conditions in
the computer assisted scored of the full data set. The BTD would have high
scoring consistency if a linguistic variable was significantly correlated with the
same linguistic variable in any other experimental condition (e.g. Rorschach
responses, picture response test, narratives of everyday and dream memories,
and dream interpretations). The descriptive statistics show that the frequencies

Coder 1 Coder 2

Barrier Coder 1 -

Coder 2 .889** -

BTD .856** .849**

Penetration Coder 1 -

 Coder 2 .860** -

BTD .858** .870**

Sum boundary Coder 1 -

Coder 2 .800** -

BTD .828** .819**

Manual/BTD

Barrier 1. Manually -

2. BTD .884**

Penetration 1. Manually -

2. BTD .894**

Sum boundary 1. Manually -

2. BTD .873**
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of barrier imagery, penetration imagery, and sum body boundary were highest in
the Rorschach responses and lowest in the dream interpretations (cf. Table 4).

Table 4: Descriptive statistics (mean, median, standard value and interquartile
range) of computer-assisted coding of body boundary imagery in the
experimental conditions

A Friedman test indicated a significant difference in the frequency of barrier,
penetration and sum body boundary imagery across the response types, p < .001.
A post-hoc analysis with a pair-wise Wilcoxon signed-rank test tested for the
significant difference between the medians of barrier, penetration and sum body
boundary imagery across the experimental conditions (cf. Table 5).

Mean Median SD IQR
Rorschach (BTD) (N = 526) Barrier 4.83 4.86 1.92 2.16

Penetration 2.75 3.04 2.06 4.13

Sum boundary 5.93 5.92 1.91 2.21

Picture response test (BTD) (N = 526) Barrier 4.22 4.22 1.15 1.45

Penetration 1.88 2.03 1.13 1.26

Sum boundary 4.76 4.77 1.11 1.44

Everyday memories (BTD) (N = 488) Barrier 2.14 2.35 2.15 3.68

Penetration 1.39 .00 1.85 2.80

Sum boundary 3.03 3.24 2.31 4.71

Dream memories (BTD) (N = 450) Barrier 3.22 3.63 2.42 4.94

Penetration 1.43 .00 1.95 2.93

Sum boundary 3.94 4.35 2.56 3.08

Dream interpretation (N = 427) Barrier 1.66 .00 2.16 3.58

Penetration .72 .00 1.46 .00

Sum boundary 2.17 2.31 2.32 4.15
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Table 5: Wilcoxon signed-rank test results of body boundary imagery between
experimental conditions

A Spearman’s rank correlation coefficient was applied to the data to assess the
scoring consistency of the barrier, penetration and sum body boundary imagery
across the experimental conditions (cf. Table 6). The results showed that barrier
imagery in the Rorschach responses displayed a modest positive correlation
with the picture response test, and barrier imagery also correlated positively
between narratives of dream memories and dream interpretations. A positive
correlation between Rorschach responses and the picture response test is also in
accordance with other studies that identified correlations between Rorschach
and TAT responses (e.g. Ackerman et al. 2001). Conversely, penetration imag-
ery modestly correlated in the narratives for dream memories and dream inter-
pretations only. Sum body boundary showed a modest positive correlation
between the Rorschach responses and the picture response test, the picture
response test and narratives of everyday memories, and sum body boundary also
correlated between dream narratives and dream interpretations. The effect sizes
in all correlations were low. The effect size, however, was higher in the positive
correlation for barrier and sum body boundary imagery between dream memo-
ries and dream interpretations which might be related to the thematic similarity
between both text types, for which most typically the dream interpretation
would evaluate the recalled dream memory. Inconsistent with (H3), barrier, pen-
etration and sum body boundary imagery reflect only a weak consistency of
scoring across the experimental conditions.

Comparison Sig. level

Barrier imagery Rorschach > Picture response > Dreams >
Everyday > Dream interpretation

     **

Penetration imagery Rorschach > Picture response > [Dreams =
Everyday] > Dream interpretation

  **

Sum boundary imagery Rorschach > [Picture response = Dreams]
> Everyday > Dream interpretation

  **
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Table 6: Spearman’s rank correlation coefficients of computer-assisted coding
body boundary imagery between experimental conditions

Notes: * p < .05 level, ** p <  .01 level

4 Discussion and conclusion
In summary, the results of this study demonstrated that the lexical content of the
BTD reflects a reliable computer-assisted content analysis measure of body
boundary imagery. The BTD yields quantitative data regarding barrier and pene-
tration imagery frequencies that allows meaningful interpretations to be drawn.
The first experiment indicated that the coders’ judgments regarding classifying
lexical content as barrier or penetration imagery showed an acceptable level of a
shared common-sense understanding of the body boundary concept, and thus
indicating also semantic validity. In addition, the results indicated acceptable
alternate-form reliability in that the manually coded barrier and penetration
imagery was highly correlated with the computer-assisted barrier and penetra-
tion scores. Conversely, the manual coding of independent coders revealed that
the lexical content of the BTD could be improved by adding further semantic
items, such as lexis relating to the clothing items.

1. 2. 3. 4.

Barrier 1. Rorschach (BTD) (N = 526) -

2. Picture response test (BTD) (N = 526) .135** -

3. Everyday (BTD) (N = 450)  .074  .056 -

4. Dream (BTD) (N = 488)   .090  .003 -.032 -

5. Dream interpretation (N = 427) -.013  .064 -.062 .342**

Penetration 1. Rorschach (BTD) (N = 526) -

2. Picture response test (BTD) (N = 526)   .012 -

3. Everyday (BTD) (N = 488)   .064   .079

4. Dream (BTD) (N = 450) -.007   .008 .056 -

5. Dream interpretation (N = 427)   .008 -.014 -.010 .320**

Sum 1. Rorschach (BTD) (N = 526) -

boundary 2. Picture response test (BTD) (N = 526) .170** -

3. Everyday (BTD) (N = 450) .004     .101* -

4. Everyday (BTD) (N = 488) .073  -.055 -.031 -

5. Dream interpretation (N = 427) .015   .060   .018 .308**
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The lack of correlations between barrier, penetration and sum body bound-
ary imagery scores across the experimental conditions suggests a lack of scoring
consistency at first glance. Thus, the concept of High and Low Barrier personal-
ity types as stable personality traits that are reflected through the consistent use
of barrier imagery frequencies across all of the linguistic conditions appears to
be challenged by the results of this study. The low scoring consistency of barrier
and penetration imagery may be due to the relatively restricted lexical content of
the body boundary categories, which are not always present in the content of a
visual task interpretation (i.e. Rorschach response and picture response test) or
in recalled autobiographical memory (i.e. narratives of everyday memories and
dream memories). In fact, body boundary imagery represents only a small pro-
portion of the overall words used in Rorschach responses (3.49%), in the picture
response task (2.36%) in narratives of everyday memories (2.70%), in narratives
of dream memories (4.54%), and in dream interpretations (l.03%). The restric-
tiveness of the body boundary lexical content was also evident in the narratives
for dreams and in the dream interpretations. Although both text types are
assumed to share at least some of the thematic of the recalled dream memory,
the correlation coefficient effect size was only moderate, which provides some
indication that lexical content might be context dependent (Schnurr et al. 1986).

Despite the statistically significant correlation coefficients between some of
the experimental conditions, the small effect sizes indicate that the significant p-
values might be related to the relatively large sample size. Thus, the small effect
size shows a very low consistency of barrier, penetration, and body boundary
imagery even between experimental conditions that were significantly different.
In this sense, the small effect sizes identified in this study highlight the impor-
tance of effect size values as statistical measure to assess differences between
the experimental and null hypotheses, rather than just reporting the obtained p-
value (e.g. Michalczyk and Lewis 1980; Gigerenzer 2004). Low effect size rep-
resents an inherent and persistent statistical problem in content analysis research
(Mergenthaler, personal communication), which may be related to the relatively
short text samples in each of the experimental conditions. These short text sam-
ples may ultimately limit the probability of a body boundary lexis occurring
when compared with other types of linguistic variables, whereas longer text
samples would increase the probability of a more thematic diversity and vocab-
ulary. Additionally, content words reflect only a small proportion of our usage-
based vocabulary when compared to function words (such as pronouns, preposi-
tions, articles, etc.) that provide an universal insight into quantitative views of
social and psychological dimensions (see Argamon and Levitan 2005; Chang
and Pennebaker 2007). Conversely, the low scoring consistency of body bound-
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ary imagery might be also associated with variations in dedifferentiated cogni-
tion across the experimental conditions. Given that the Rorschach test requires
high levels of free-associative thinking as compared to other experimental con-
ditions, it might be that the frequencies of penetration are dependent on the level
of regressive cognitive processes in the expected direction of primordial to con-
ceptual thought functioning as put forward by Buck and Barden (1971); such a
decrease has been however also identified in the frequencies of barrier imagery.
Thus, the results showed that the Rorschach responses are relatively high in bar-
rier and penetration imagery, the picture response task is relatively high in bar-
rier and penetration imagery, everyday memories are relatively low in barrier
and penetration imagery, dream memories are moderately high in barrier imag-
ery but low in penetration imagery, and dream interpretations are low in barrier
and penetration imagery. In this sense, the relationship between barrier and pen-
etration imagery is not entirely transparent and it might perhaps be associated
with the nature of the experimental conditions that can be differentiated between
projective tests, and the recall and reflection of personal memories. The results
of this study might then confirm that barrier and penetration imagery reflect
related personality dimensions as compared to opposite ends of a polar personal-
ity model (Fisher and Cleveland 1956, 1958). The results of this study provide
also some support to Wilson’s (2009) assumption that penetration imagery
would be related to context dependent regressive cognitive functioning, whereas
an increase of barrier imagery might represent a compensatory function of an
enduring uncertain body boundary awareness associated with low barrier per-
sonality as “they serve, in a real sense, as barriers which differentiate the self
from the other” (2009: 13).

An interesting methodological detail in this study was the use of online
administration of the Rorschach inkblot test. Body boundary imagery in verbal
Rorschach responses have been typically only used to the assessment of High
and Low Barrier personality. Conversely, the primary purpose of this study was
to reach a wide population to participate in the survey and thus to obtain a large
sample size of various experimental conditions as a means to assess the reliabil-
ity of the lexical categories of the BTD. Based on this premise, the use of an
online-based Rorschach test might not represent a methodological issue taking
into consideration that the use of online-based psychological assessment has
been also associated with some advantages over face-to-face personality testing
situations, such as increased disclosure (Buchanan 2002).

Overall, the results of this study were satisfactory in that they provided
acceptable levels of inter-coder reliability and alternate-form reliability. The low
consistency of scoring might indicate that body boundary awareness might not
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necessarily represent a stable personality trait as put forward by Fisher and
Cleveland (1956, 1958), but instead, it might be dependent on the level of cogni-
tive dedifferentiation. Thus, future research should investigate further the rela-
tionship between body boundary imagery and level of dedifferentiated cogni-
tion. 
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Notes
1. Wilson (2006) excluded the lexical items boot(s), Wellington(s), welly/well-

ies, and mud to control for increased lexical focus on boots in the rubber
boot fetish narratives. In fact, the first version of Fisher and Cleveland’s
body boundary scoring system (1956) contained clothing items with
unusual covering and decorative function, and only buildings with unusual
structures, whereas the second edition (1958) included all types of clothing
items, vehicles, and buildings.

2. The abbreviation M stands for mean which indicates the statistical average
value, and SD stands for standard deviation which indicates the statistical
variability of the average value.
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Appendices

Appendix 1
Semantic categories and examples of barrier and penetration imagery in
the BTD (Wilson 2006), including all clothing items, vehicles and buildings

Barrier imagery Examples of semantic items

Clothing items Dress, robe, costume

Animal with distinctive or unusual    skins, including 
shelled creatures

Alligator, badger, peacock, snails, 
shrimp 

Enclosed openings in the earth Valley, ravine, canal

Unusual animal containers Bloated, kangaroo, pregnant 

Overhanging or protective surfaces Umbrella, dome, shield

Armoured objects or objects dependent on their own walls Armour, battleship, ship

Things being covered, surrounded or concealed Covered, hidden, behind

Buildings Bungalow, cathedral, tower (except 
building that relate to social institu-
tions, e.g. church, hospital, school. 

Enclosed vehicles Car, ship, truck

Things with unusual container like shapes or properties Bagpipes, chair, throne

Unique structures Tent, fort, hut

Miscellaneous barrier words Basket, bubble, cage 

Penetration imagery 

Reference to the mouth being opened or used for intake or 
expulsion 

Eating, tongue, yawning

Reference to evading, or bypassing or penetrating through 
the exterior of an object 

Autopsy, fluoroscope, x-ray,

References to the body wall being broken, fractured, 
injured and damaged, including degeneration of surfaces

Bleeding, stabbed, wounded, withered

Openings in the earth that have no set boundaries Abyss, fountain, geyser

All openings Anus, doorway, entrance

Things which are insubstantial and without palpable 
boundaries

Ghost, mud, shadow 

Transparency Crystal, see-through, transparent

Miscellaneous penetration words Broken, frayed, hole
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Appendix 2

Figure 1: Picture 4 of picture response test http://www.flickr.com/photos/
powerhouse_museum/3640355880/
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Figure 2: Picture 4 of picture response test http://www.flickr.com/photos/osucommons/
5139906857/
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Figure 3: Picture 4 of picture response test http://www.flickr.com/photos/statelibrary-
ofnsw/3294694544/
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Figure 4: Picture 4 of picture response test http://www.flickr.com/photos/stateli-
braryqueensland/4292454948/
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