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Abstract—The Human Communication Research Centre Map
Task Corpus is a landmark data source for analysis of multi-
modal dialogue corpora. The task in this dialogue is the com-
munication by an information giver of a path on a map to
an information follower. The corpus includes a measure of task
success for each dialogue: the deviation from path scores (the
information follower’s path from the information giver’s path).
The original HCRC Map Task works gives information on how
the scores for each map were calculated. However, upon analysis
and inspection of the corpus materials, we find that it is not
possible to reproduce the recorded scores exactly. We report four
candidate reconstructions that all appear rational, and note the
correlations these lead to with the deviation scores recorded with
the corpus. This is important to anyone wishing to reproduce the
HCRC method on map-task corpora.

I. INTRODUCTION

Measuring interactional success on its own is not trivial.
Cappella (1991) [1] distinguish four approaches: coding, rat-
ing, participant judgement, and observer judgement. Coding
refers to the assignation of a value to an interactional segment,
rating is similar but the values are assigned on a scale for each
segments; both coding and rating can be carried out automati-
cally or by trained humans. Judgment approaches do not neces-
sarily require training but have to be done by humans, acting as
judges, either judging their own behaviours or someone else
behaviours. He notes that each provides different frames of
reference, but that instead of searching for a privileged frame
of reference, research should be focused at “transforming the
results from one frame of reference to another by developing
mappings from the more objective measurement frames to
those represented by participants and observer judgements”
[1, p.111]. From this statement, one could consider that the
verification of the existence of matching patterns from one
communication setting to another is desirable, while taking
into consideration changes in settings.

How much was understood by each participant of a casual
conversation remains dependent on subjective interpretation.
However when a specific task that requires coordination is
given, the accuracy of completion of the task gives a starting
point to assess the quality of the interaction at hand in a more
objective manner.

The observations that we present here are about methods
of objectively assessing mutual understanding as emerges
in task-based dialogue. Objective independent measures of
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mutual understanding achieved in dialogue may be used in
order to assess linguistic signals of mutual understanding and
misunderstanding [2]-[9]. Here we focus on a particular multi-
modal dialogue corpus, the Human Communication Research
Centre (HCRC) Map Task corpus [10]. Our purpose is to
analyse the objective measurements of mutual understanding
provided with that corpus. We identify rational reconstructions
of the terms mentioned in the description of the method
used to make those measurements in the hope of being able
to replicate the measurements. However, we note that none
of these reconstructions produced exactly the same results,
although each has a very strong correlation We identify which
reconstruction correlates most strongly. We hope that the terms
of our reconstruction are such that they may be fully replicated
by others on the same corpus, or in use in other corpora based
on the same underlying task.

We think that this work is relevant to interaction analysis
within cognitive infocommunications, where others also attend
to the fine details of corpus construction [11]-[13], as well as
the works noted above in estimating mutual understanding on
the basis of dialogue transcripts. Dialogue systems may also
benefit [14]. As much of cognitive infocommunications dwells
on augmenting human cognitive capabilities [15]-[17], it is
relevant to provide humans with better means of concluding
whether they have understood each other than they evidently
have. In the terms of recent conceptualization of interaction
analysis [18], [19], this work contributes to refining to meth-
ods available to interaction analysis, placing them on sound,
replicable footing. The general problem is also relevant to work
on navigation and trajectory correction, e.g. in robotics [20].

II. THE HCRC MAP TASK CORPUS

The Human Communication Research Centre (HCRC) Map
Task corpus consists of 128 dialogues released in 1992 [10].
This corpus uses the map task technique (described below)
to elicit spontaneous communicative behaviours in the frame
of Human-to-Human task-based interactions. Two subjects
per dialogue, with either the role of Information Givers or
Information Followers, were each given A3 maps containing
landmarks. Almost all participants were native Scottish speak-
ers of English. The Information Giver had a route drawn on
the map with a START and a FINISH, and was tasked with
guiding the Information Followers through a map containing
only landmarks. To add to the difficulty of the task, landmarks



from the two maps and their placement differed a little.

The recordings have been divided into eight “quads” of
eight participants, themselves divided into two groups of four,
one group having eye contact while the other did not. Those
divisions allowed a control of three variables susceptible to
impact speech variation: eye-contact, gender and familiarity
between participants. In the division concerned with the visual
cues accessible, half the subjects were able to see their
interlocutor’s face (i.e., eye contact), while the other half had
opaque screens placed between them (i.e., no-eye contact). The
subjects could not see their interlocutor’s map at any point.

The Information Followers used on average 393.31 tokens
per dialogue and the Information Givers 858.10. The partici-
pants were 64 in total, with 32 females and 32 males [Reported
Gender], that would participate in the task four times, twice as
Information Givers and twice as Information Followers, and
in each role once with a familiar partner and once with an
unfamiliar one.

The task consists in verbal guidance and the participants
were told not to use gestures. The Information Givers has to
guide the Information Followers along a predefined route, and
any deviations from that route were assumed to be the result of
less successful communication between the two participants,
as the subjects were precisely told not to stray from the route.

The precomputed HCRC Map Task corpus deviation score,
ranges from 4 (best) to 227 (worst). The higher the score,
the more the route deviates from the original route, which is
taken as an indication of less successful communication. The
relative objectivity behind this reasoning makes the deviation
score a particularly good fit to measure success in the frame of
this research’s methodological development, mostly because it
shapes communicative success into a numerical scale.

III. MEASURING COMMUNICATIVE SUCCESS IN A TASK

To establish if interlocutors may or may not have under-
stood each other in a dialogue, a means to evaluate their
communication have to be agreed upon. All types of face-
to-face interactions have their own type of appropriate com-
municative behaviour, an informal meeting with a friend and
a political debate, for example, will have vastly different
underlying motives and expectations that will change the
communicative style of the participants, influence turn-taking
and topic-change. An informal discussion may even have no
other motivations than creating social link and the information
exchanged have no conscious or exact purposes. In task-based
interactions on the other hand, one of the purposes of the
exchange, that is to accomplish the task, is explicit, and a
measurement of how well a task have been accomplished is
available, which gives a means to evaluate the communication.
When carrying this evaluation, the type of the task and the
medium, will influence communicative style in various ways.
The outcome of a task that involves persuasion might be
more influenced by the presence of the medium of video,
which conveys facial expressions, while problem solving tasks
might not be influenced by the presence or absence of a video
channel, and if anything its presence could even be a disruption
(Whittaker, 2002).

The present work is concerned with one types of task
success assessment methods that is used in map tasks to

evaluate communicative success: The deviation scores of the
map tasks. Those scores are here reconstructed, evaluated, and
results from its replication suggest a good reliability of the
measure against other possible measure of task success, such as
completion time, for the particular task at hand. The deviation
scores are a measure that tells by how much a route drawn on
a map by an Information Follower deviates from the original
route described verbally by an Information Giver.

A. Deviation Scores in the Map Task Technique

Since its first description [21], the map task technique has
been used in a wide range of experiments testing for different
conditions for which many corpora have been created. Among
them the HCRC Map Task [10] is noticeable by its design and
accessibility to researchers. The technique was used to create
corpora in a variety of English dialects (Scottish, American,
Australian), other languages (French Occitan, Italian, Japanese,
Portuguese, Dutch, Swedish), in medical context [22], in
computer-mediated interactions [13], with the use of avatars
[23], and so on. Many studies are using the HCRC map task,
and the particular success measure provided by the authors
as a variable indicating successful task management. The
design of the map task is made so that success in the task is
subordinated to successful verbal communication, at least to a
certain degree. Half the corpus is in no-eye contact condition
with a screen blocking the entire view of the other participant.
In the other half — eye contact conditions — a low-height
screen was placed to block the view of participants’ maps,
that could only see each other’s face, and they were instructed
not to use gestures to communicate (the low-height screens
helping with this instruction enforcement). In both conditions,
the privileged medium is verbal, and the extent of non-verbal
communication is limited to facial expressions but seldom
body language. The controlled design of the HCRC Map Task,
makes it an exceptional object of analysis for the study of
human verbal communicative behaviour, even 30 years after its
release. Even by taking into account the evolution of language
during that time, it is reasonable to assume that the underlying
communicative processes involved in speech dynamics remain
fairly similar, if not exactly the same, as they are now.

Following those considerations, much scientific research
from fields such as cognitive science, computational linguis-
tics, natural language processing and so on, legitimately used
this material in various studies [24]-[28], and also made a use
of the measure of success available: the deviation scores [2],
[29], [30]. An interesting aspect of this task success measure
is that its evaluation gives theoretically the least space to
subjective interpretation from the evaluator.

B. Original Pre-Computed Deviation Scores

This work uses the material given by the authors of
the HCRC Map Task corpus (The Information Givers’ and
Followers’ maps) to recreate the precomputed score given.
Despite its apparent straight-forwardness, they raised a number
of issues, even when interested in overall tendencies, that
appeared to make the scores worth being replicated to ensure
their trustworthiness, in particular to all researchers interested
in using the deviation scores as their primary measurement of
successful communication. Far from disparaging the measure,
we are here rather raising some issues that require resolution



and that might be of interest for future researchers in their us-
age of this method of task success measurement. Replicability
of experiments is important for sound scientific research. To
build solid foundations for hypothesis testing that will in turn
lead to the construction of the theories that constitute scientific
knowledge, the capacity to replicate experimental results is
crucial in all domains. In particular in domains closely related
to psychology such as computational linguistics and cognitive
sciences, where the difficulty to replicate results have been
more than often pointed out [31].

C. Reconstruction of the Deviation Scores

The reason for the redesign of path deviation counting
methods was mainly that the same results were not found after
few attempts at replicating the scores of different maps; even
when carefully reverse engineering the A3 to A4 specifications
and the 1 cm grid overlay, that should have led to the same
scores. Similar, but not exact scores were found, which led to
the question of replicabilty and most importantly reliability of
the scores meant to be used as a starting point to evaluate com-
munication in human behaviour in subsequent experiments.

The scores needed to be accurate and possible to replicate
with precision. A number of issues appeared, such as the poor
quality of the scanned Information Follower maps and their
apparent distortion during the scanning process of the com-
pleted maps. It was indeed difficult to make match the given
Information Followers original maps that were the templates
for the maps and the actual Information Followers maps that
had the results routes drawn on them. The software Adobe
[lustrator was used to respect precisely the instructions given
(A3 grids over A3 Information Followers/Information Givers
maps). Following the instructions resulted in the definition of
each possible cases in which a square can be in 4 different
methods of counting, from the most restricted possibility to
the broadest interpretation.

A number of descriptions of the method created to count
deviation scores can be found in the literature and were used to
reconstruct those scores from the original maps given with the
HcRC Map Task corpus. In a widely cited work as originating
the deviation scores [10], no mention of a scoring method is
found. This work uses the map task technique to create 170
dialogues of children between 5 and 13 (in three groups), and
mention that this technique was created by Brown, Anderson,
Yule & Shillcock [21]. No mention of deviation scores is
made in that publication either. The results in that publication
are concerned with the proportions of definite and indefinite
article usage among the different categories of speakers —
as it is the declared aim of the research article — but not
in relation with the participants success in the task.' The
book cited by Anderson et al., ‘Teaching Talk: Strategies for
Production and Assessment.” [21], however, does mention an
assessment method, even if it is not a deviation score per
se. The map task was originally designed to assess pupils’
information transfer skills, and was tested among other tasks
such as wiring-broad task or story summarizing. As the corpus
creators highlight, despite the requirement that the route is to
be drawn as precisely as possible in order to avoid potential

'No mention in the study of a task score or any variable linked to task
success.

danger, “it is not draughtsmanship which is being assessed,
but the ability to recognise that the other person needs to be
told whether to go right or left, or up or down at crucial parts
of the map” [21, p.111]. However, the relative precision of
the reproduction of the route remain key to the reliability
of the measure. The deviation scores are described as the
centimetre square difference between the route on the map
of the Information Giver and the Information Follower, with
the map divided into a grid of one centimetre squares.

The description given on the HCRC Map Task website” was
used to define four methods of counting, depending on the area
between the route drawn by the Information Follower and the
original route, each described in Table I. Each grid of 1 cm

TABLE I: Description of Deviation Scores Counting Methods.

Description

Counting squares of which the area
is more than 50% between the 2
routes.

In addition to Method 1, include
the squares that cover the Informa-
tion Followers path but of which
the area is not more than 50%
between the two routes.

In addition to Method 2, count the
squares including the Information
Givers route when more than 50%
of the area is between the two
routes.

In addition to Method 1, count the
squares including the Information
Givers route when more than 50%
of the area is between the two
routes.

Method 1

Method 2

Method 3

Method 4

squares has been placed to overlay the Information Followers
maps from the top left. The grids and the Information Follower
maps are subsequently placed on top of the Information Giver
maps by trying to match the starting cross first, then the dif-
ferent landmarks. In some cases, this operation required slight
distortions for a better match between the maps, as it seemed
the Information Followers maps provided suffered distortions
in the scanning process. How to estimate the distance between
the two lines and decide if a square of the grid that overlay the
two lines should be included in the score, or in other terms: ‘is
the area between the two routes large enough to be counted as a
deviation?’. In an attempt of precision and after an observation
of the real resulting maps, eighteen possible situations have
been identified (involving forty-five squares) in which the lines
and overlays could be.’ This is illustrated in Figure 1.

Zhttp://groups.inf.ed.ac.uk/maptask/maptask-description.html (Last
consulted: 01/07/2020)

3This number of eighteen situations comes from the three possible positions
in which a line can be in terms of division of the space inside a square; either
the area of the square is divided into 50% of the space on each side of the
line, or the percentage is higher/lower on each side. (As there are two lines
that can be in three positions in each square, with possibly an entire square
in between this, results in: 2 lines times three positions times three situations
equals eighteen.)


http://groups.inf.ed.ac.uk/maptask/maptask-description.html
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Fig. 1: Possible cases for each square in the Methods of
counting (18 possibilities)

In the eighteen possible configurations in which the drawn
route can be positioned with respect to the original route that
have been isolated, each method kept a certain number of
squares. Respectively 18 squares for Method 1, 21 for Method
2, 26 for Method 3 and 23 for Method 4. in which the red
line represents the original route (right), the yellow line the
distance of one centimetre (centre), and the green line the
route drawn by the Information Followers (left). This can be
interpreted as the distance from which the path starts to be
considered deviant, Method 1 being the least inclusive (the
strictest interpretation of the described method) and Method 3
the most inclusive (the broadest interpretation).

The methods of counting have been applied to the 128
maps of the HCRC Map Task. The results of these counts can
be found in Table III. An example of counting on the real maps,
to exemplify the possibilities of different interpretations if no
clear definition of the counting method is given, can been seen
in Figure 2. The red line represents the original route, and the
black line the route drawn by the Information Followers, the
light red area (which is light brown when seen under yellow)
represents one centimetre distance from the original route. The
squares in yellow are counted using method 1, the squares in
green are the addition created by following counting method
2, the squares in blue are added for method number 3, finally
method number 4 retains the squares in blue and yellow only.
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Fig. 2: Counting Methods real example from HCRC maps

To assess which method has the minimum distance with
the HCRC Deviation Score, a series of Correlation Tests have
been applied on the methods (see Table II). Method 4 is the
closest to the HCRC pre-computed method, as it is the method
showing the highest correlation with the original pre-computed
scores.



TABLE II: Pearson Correlation Coefficients for Pre-Computed
Deviation score and given Counting Methods

Scores compared Correlation coef. R

HCRCDevS M1 0.944509

HCRCDevS,M2  0.9426531
HCRCDevS,M3  0.9492633
HCRCDevS,M4  0.9501321

MI,.M2 0.9938681
MI1,M3 0.9922469
MI1,M4 0.9956481
M2,M3 0.9966103
M2,M4 0.9886506
M3,M4 0.9946619

The results show a very high correlation between the pre-
computed deviation scores and the recounted ones, which still
indicates the relative precision of the original scores, even
if it was needed to verify their accuracy after noticing the
differences.

D. Other Map Task Scoring Systems and Limitations

Time of completion is also used as measure of success
for map tasks [30], however no correlation between deviation
scores and time were found in the HCRC Map Task (Pearson
correlation coefficient, r = —0.08) and note that participants
in the map task were told to be accurate (Teaching Talk,
1984) and not to finish as fast as possible, which makes
time completion a less appropriate measure for this particular
task. In her studies examining the structuring principles of
task-oriented dialogues, Bethan L. Davies uses the HCRC
Map Task for which she has created an alternative scoring
system [26], [32]: the Incorrect Entity score. She identifies two
disadvantages of the deviation scores method. Her first point
is that (p.102) “[...] estimating portions of grid squares is not
straightforward: it is inevitable that the section being calculated
will not always contain whole grid squares.” This first point
is addressed with the above described methods of counting,
which define all possible situations in which a square can be
— and the problem of subjectivity that arises when including
a square in the counting or not is blur — is greatly reduced.
Her second point remains however valid despite the counting
method proposed in this section: as it is not draughtsmanship
that is measured, Information Followers that negotiate correctly
the landmarks but do not accurately follow the original route
are penalised by the method. They were told to be accurate, as
explorer that had to follow the route described precisely as it
is the only “safe” route, but not to the centimetre precision that
the deviation scores might suggests. Despite this shortcoming,
the deviation scores remain pertinent measures in the frame
of this study by its objectiveness and accuracy, above time
completion.

IV. CONCLUSION

This paper has drawn attention to the fact that it is difficult
to replicate the computation of the path deviation scores
released with the HCRC Map Task corpus. Four candidate
reconstructions of that method have been presented and tested
in correlation with the deviation scores released with that
corpus. None is a perfect match. However, hopefully each is
fully replicable in future work with the HCRC corpus and
with follow-on corpora that have followed the HCRC model.

TABLE III: Deviation Score per Method of Counting

DiallD M1 M2 M3 M4 HCRC||DialD Ml M2 M3 M4 HCRC
qlncl 84 99 119 104 78 qlecl 148 170 197 175 135
qlnc2 221 237 269 253 204 qlec2 287 321 363 329 227
qlnc3 55 63 69 61 40 qlec3 92 117 133 108 74
qlncd 56 66 81 71 53 qlec4 129 147 168 150 152
qlnc5 51 62 72 61 35 qlec5 121 151 172 142 105
qlnc6 35 46 56 45 34 qlec6 52 59 67 60 53
qlnc7 28 32 39 35 18 qlec7 121 145 164 140 104
qlnc8 95 105 115 105 69 qlec8 97 130 143 110 85
q2ncl 51 63 69 57 5l q2ecl 128 141 162 149 120
q2nc2 100 116 131 115 90 q2ec2 104 125 138 117 97
q2nc3 56 63 79 72 44 q2ec3 115 129 161 147 105
q2nc4 101 107 124 118 104 q2ec4 119 138 154 135 142
q2nc5 51 61 81 71 41 q2ec5 61 67 83 77 66
q2nc6 94 123 144 115 99 q2ec6 78 92 111 97 89
q2nc7 30 36 42 36 20 q2ec7 40 44 48 44 28
q2nc8 27 37 44 34 19 q2ec8 72 85 93 80 58
q3ncl 232 263 281 250 105 q3ecl 159 193 220 186 140
q3nc2 96 115 130 111 114 q3ec2 197 239 261 219 191
q3nc3 55 68 84 71 56 q3ec3 24 33 40 31 28
q3ncd 42 49 60 53 45 q3ec4 133 145 166 154 154
q3ncS 129 145 176 160 139 q3ec5 29 35 38 32 20
q3nc6 86 100 122 108 99 q3ec6 75 79 102 98 89
q3nc7 66 8 92 73 55 q3ec7 77 93 102 86 57
q3nc8 51 58 64 57 42 q3ec8 50 61 69 58 37
gd4ncl 83 106 121 98 74 qdecl 200 232 249 217 204
g4nc2 112 138 159 133 83 qdec2 127 144 157 140 117
q4nc3 73 77 97 93 7T5 qdec3 35 39 49 45 11
gdncd 31 33 45 43 45 qdecd 72 88 111 95 73
gd4ncS 30 37 46 39 21 qdec5 26 29 38 35 26
q4nc6 39 41 53 51 37 qdec6 37 42 57 52 49
q4nc7 40 49 55 46 28 qdec7? 52 67 78 63 43
q4nc8 39 47 52 44 20 qd4ec8 48 58 67 57 30
gq5ncl 75 107 121 89 64 qSecl 139 168 191 162 146
g5nc2 262 293 324 293 201 q5ec2 197 246 267 218 187
q5ne3 59 66 8 78 29 qSec3 78 94 105 89 66
q5ncd 92 102 122 112 90 qSecd 6 7 8 7 4
g5ne5 36 44 50 42 17 qSec5 45 52 56 49 28
qS5nc6 78 93 110 95 65 qSec6 40 52 65 53 38
q5nc7 132 162 186 156 108 qSec7 157 209 221 169 154
q5nc8 44 54 65 55 28 qSec8 132 147 165 150 102
qébncl 83 97 111 97 83 qéecl 55 69 78 64 38
qénc2 75 87 94 82 56 qbec2 112 119 130 123 81
q6ne3 170 209 240 201 161 q6ec3 85 105 131 111 97
qébned 121 156 181 146 108 qbecd 47 51 64 60 35
qéne5 194 242 271 223 178 qbec5 63 72 89 80 60
qénc6 47 49 74 72 52 qbec6 78 96 108 90 32
qénc7 68 83 94 79 52 q6ec7 51 58 61 54 54
q6ne8 167 193 209 183 145 q6ec8 83 8 91 88 67
q7ncl 179 228 234 185 157 q7ecl 101 122 133 112 86
q7nc2 63 74 90 79 56 q7ec2 12 13 17 16 7
q7nc3 99 111 130 118 104 q7ec3 33 52 60 41 27
q7nc4 20 20 25 25 35 q7ec4 51 54 60 57 57
q7nc5 41 47 63 57 34 q7ec5 19 27 38 30 24
q7nc6 19 21 26 24 26 q7ec6 9 9 9 9 7
q7nc7 56 72 78 62 48 q7ec7 45 51 60 54 27
q7nc8 43 52 59 50 53 q7ec8 46 53 65 58 38
q8ncl 43 50 68 61 25 q8ecl 51 60 76 67 37
q8nc2 152 166 190 176 112 q8ec2 132 164 194 162 135
q8nc3 52 66 78 64 54 q8ec3 12 13 19 18 11
q8nc4d 48 58 76 66 76 q8ec4 43 52 69 60 54
q8nc5 45 63 76 58 40 q8ec5 18 20 25 23 25
q8nc6 53 68 88 73 62 q8ec6 37 44 61 54 47
q8nc7 64 74 85 75 47 q8ec7 51 60 73 64 43
q8nc8 58 65 67 60 49 q8ec8 32 37 42 37 19




Method 4 is the one we recommend for further applications.
In conclusion, the method for reconstructing deviations score
presented in this document point out the accuracy of deviations
scores as measures to evaluate understanding between partic-
ipants, while bringing more precision on how to create them
for anyone interested in human communication evaluation in
general, and map tasks in particular.
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