
Chapter 19
Game-Based Spoken Interaction
Assessment in Special Need Children

Jos Keuning, Sanneke Schouwstra, Femke Scheltinga
and Marleen van der Lubbe

Abstract The purpose of the present study was to explore whether it is possible to
collect high-quality data about children’s spoken interaction skills using the Fischer-
spiel board game as an entertaining, non-threatening means to evoke conversations
between children in special elementary education. The game was administered to a
total of 681 eleven- and twelve-year-old children with varying educational needs.
The quality of the conversations between the children was evaluated with a spe-
cially designed observation form. The observation forms were filled in by trained
test leaders and four independent expert raters. Video recordings showed that almost
all children were willing to participate in the game, even the children who usually
barely speak in class.Moreover, the game providedmore than sufficient data to assess
different dimensions of spoken interaction skills. Analyses further showed that the
observation form functioned well and provided reliable scores. A group effect was
nevertheless present and two test leaders deviated largely from the expert raters. These
test leaders may have been insufficiently equipped to cope with the task. Application
of Automatic Speech Recognition (ASR) technology in a (computer-based) spoken
interaction assessment might ease the task and increase rating quality.

19.1 Introduction

Oral language performance is a good predictor of various school outcomes such as
mathematics (Chow and Jacobs 2016; Fuchs et al. 2005) and reading and writing
(Dickinson et al. 2010; Hart and Risley 2003; Kent et al. 2014; Nation and Snowling
2004; Dougherty 2014). Deficits in oral language skills may also underlie difficulties
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in text comprehension and writing (Shanahan 2006; Naucler and Magnusson 2002).
At school, language is necessary to understand instruction, to communicate about
content and to demonstrate understanding. Moreover, language ability is related to
social behavior and poor language skills affect social behavior negatively (Chow and
Wehby 2018). Within the educational context, oral language is generally referred
to as listening and speaking. Listening is as a receptive skill: it is the process of
recognizing words and understanding messages expressed by others. Speaking is a
productive skill: it is the process of transmitting ideas and information orally in a
variety of situations. Both skills are used alternately in spoken interaction. Conver-
sation partners must not only be able to convey and understand the content, but in
addition, they must also be able to manage, produce and interpret verbal and non-
verbal communication. While there is much experience in monitoring the listening
and speaking skills of children, it is less clear how to monitor the children’s spo-
ken interaction skills. The present study focuses on an even more unexplored area:
spoken interaction assessment in special need children.

19.1.1 Measuring Spoken Interaction Skills

Spoken interaction includes three content domains, namely Language form, Lan-
guage content and Language usage (Bloom and Lahey 1978; Lahey 1988). Lan-
guage form refers to the grammar of language, that is, to the phonological, mor-
phological and syntactic rules that determine how sounds, words and sentences are
formed, respectively. Language content refers to the ability to make up an own
(non-)fictional story with a clear line of thought. Finally, in Language usage it is
about the understanding and use of communicative functions and conversation rules
such as expressing and interpreting emotion, making conversation, maintaining a
topic of conversation, taking turns or asking others for information (McLaughlin
1998). When measuring spoken interaction skills it is important that all three content
domains are covered. In addition, O’Malley and Pierce (1996) state that a spoken
interaction assessment should: (a) test a child’s competence as authentically as possi-
ble, (b) include an evidence model which shows how responses are scored, analyzed
and interpreted, (c) take a limited amount of time to administer. In practice, it is
difficult to meet all aforementioned criteria at the same time. Moreover, an extra
complicating factor in assessing spoken interaction is the influence of the context
and conversation partner. An interplay does exist between individual language ability
and contextual factors (Chapelle 1998). Furthermore, the course of a conversation is
determined in interaction and co-construction (Kramsch 1986).

Taylor and Galazci (2011) suggested to control context and to use detailed scripts
to challenge children at their own level in a meaningful and standardized man-
ner. These suggestions were implemented in a recent large-scale assessment in the
Netherlands by having three children jointly conduct a conversation assignment (Van
Langen et al. 2017). The assignment was conducted in the context of a national char-
ity action: the children had to make up a goal and activity with which they could
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Table 19.1 Spoken interaction assignments for one-to-one settings

1. Short situation sketch with an interaction between child and test leader
+ Reasonably standardized administration and scoring
+ Structured and therefore in line with the child’s needs
+ Alignment on conversation partners and Taking turns are slightly covered
− Children can suffice with short responses
− It requires a lot from the test leader (or teacher) to respond in a standardized manner;
outcomes are a bit uncertain

2. Role-play
+ Alignment on conversation partners and Taking turns are covered
− According to teachers not suited for many special need children
− Administration and scoring not standardized

3. Cartoon storytelling
+ Reasonably standardized administration and scoring
+ Elicits somewhat longer stories in most children
− Alignment on conversation partners and Taking turns are not well covered
− Appeals to the child’s imagination and creativity
− The performances in mainstream and special need education are often similar; this is not what
is expected, validity might be an issue

4. Referential communication task
+ Reasonably standardized administration and scoring
+ Alignment on conversation partners and Taking turns are slightly covered
− Appeals to specific concepts or words (e.g., colors, shapes, front/back/left/right etc.)
− The child only gives an instruction, storytelling is not really part of the assignment

raise money. In order to finance the preparation of their idea they were awarded a
(fictitious) amount of 50 euro. The children had to agree on the project planning and
the corresponding financial framework. The topics to be discussed were shown on
a paper for the children as a guide during the assignment. In addition, each child
received his own conversation guide as input for the conversation. The conversation
guide contained information that was specifically intended for that child. For exam-
ple, each childwas expected to have his or her owncontribution at various points in the
conversation. The conversation guides encouraged each child to actively contribute
to the conversation at minimally two moments. Although not every child received
information on all discussion topics, they always did have the opportunity to con-
tribute. The child could, for example, give an opinion, give a reaction to the opinion
of others, join this opinion or make a compromise. In this manner, the conversation
could proceed as naturally as possible.

The charity assignment functionedwell when administered tomainstream eleven-
and twelve-year-old children (see Van Langen et al. 2017), but it is unlikely that the
assignment is also appropriate for special need children. According to special educa-
tion teachers, the context is, for instance, too abstract for childrenwith lower cognitive
abilities. Many other spoken interaction assignments are possible, all with specific
advantages and disadvantages. Tables 19.1, 19.2 and 19.3 show which assignments
can be administered in a one-to-one setting, a small-group setting or a classroom
setting, respectively.
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Table 19.2 Spoken interaction assignments for small-group settings

1. Group storytelling (e.g. about the weekend)
+ Alignment on conversation partners and Taking turns are covered dependent on the role of the
child in the group
− Some children may contribute a lot while others do not; the group affects the chance an
individual child gets to show what he or she can do
− Administration and scoring are not standardized

2. Group assignment (e.g. development of a project plan)
+ Alignment on conversation partners and Taking turns are covered dependent on the role of the
child in the group
− Some children may contribute a lot while others do not; the group affects the chance an
individual child gets to show what he or she can do
− Administration and scoring are not standardized
− Not well suited for special need children

Table 19.3 Spoken interaction assignments for classroom settings

1. Lecture or book discussion
+ The child can show extensively what he or she can do
− Alignment on conversation partners and Taking turns are not well covered
− Administration not standardized

2. Observation in a natural situation such as a circle discussion
+ A familiar situation for the children
− Administration and scoring are not standardized
− Some children may contribute a lot while others do not
− Not all children may feel safe in a circle discussion

19.1.2 Assessment in Special Elementary Education

At this moment, it is unclear which assignment should be preferred in which sit-
uation. The assignment must, however, account for the specific characteristics of
the children in special elementary education. Special elementary education is meant
for children who need orthopedagogical and ortho-didactical support. In the Nether-
lands, almost all special need children experience multiple problems in relation to
learning, behavior or development. The children show problematic internalizing or
externalizing behavior, for example, or have a communication problem or intellectual
disability (see, for example, Ledoux et al. 2012). It is the accumulation of problems
that makes it difficult, and sometimes impossible, for these children to follow educa-
tion in a regular setting. A few considerations apply when developing an assignment
or test for special need children. First, the children’s special needs are generally
better taken into account in practical assignments than in paper-and-pencil multiple-
choice tests. Second, due to the limited attention span of many special education
children, assignments should be short and varied. Third, assessments should engage
the children and give them a feeling of success as many already encountered mul-
tiple failure experiences during their school career. Finally, the children in special
education show great diversity and some children require (additional) adjustments to
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assessment practices in order to demonstrate what they know and can do. A protocol
with an overview of allowable adjustments is required to cater for the characteristics
of the children being assessed.

An assessment in special elementary education also requires specific choices with
regard to context, layout and use of language (see, for example, Cito 2010). Contexts
must be meaningful and connect to the children’s experiences, for instance, and
potentially ‘provocative’ contexts such as a football match must be avoided at all
times. Images must have a high contrast and be available to the children in black-
and-white or enlarged format. Moreover, the images must be ‘real’ and support
the assignment; talking animals or purple frogs are not appropriate, for example.
Finally, language should be as concrete as possible. Negative sentences, imagery and
emotionally charged sentences such as ‘stop doing that’ should be avoided, just as
I-sentences, long compound sentences and complex cause-and-effect relationships.
Although such guidelines also apply to children in regular elementary education
to some degree, they are particularly important in special elementary education.
Especially the children with special educational needs will perform best in familiar
situations without pressure. In general, the children will naturally apply many of
their listening and speaking skills in free circumstances. Data about the children’s
skills can then be collected best by observation; it does not bother the children with
an assessment and they can show their skills in a familiar setting without ‘explicitly
knowing’ that their skills are being monitored and documented.

19.1.2.1 The Present Study

In recent literature, game-based assessment has been developed as a more fun and
accessible way for children to assess their knowledge and skills. Games are well
suited for assessment purposes as they naturally present children with a stream of
choices during gameplay. All these choices can be recorded and it is also possible to
record how the children arrived at their choice (Stieger and Reips 2010). This allows
game-based assessments to capture information that often cannot be captured by
traditional paper-and-pencil assessments (Shute and Ventura 2013; Landers 2014).
Moreover, it is relatively easy to create authentic and familiar situations as children
play games every day. However, especially in special elementary education it should
not be a battle against each other; solving the game together should be the objective.
Against this background, a game for the assessment of spoken interaction skills was
developed. The game was based on the Fischerspiel. This is essentially a board
game which will be described in more detail below. An observation form was further
developed in order to assess the children’s spoken interaction skills during gameplay.

Observation as a measurement strategy has, despite numerous advantages, cer-
tain unique limitations (Michaels 1983), such as imposed limitations on the types
of behavior observed, problems with the category systems, observer bias and inter-
ferences. In this study it was examined whether such limitations occurred in the
games-based assessment for spoken interaction. Different aspects of the game, the
observation form and the test leader were evaluated. The first objective was to eval-
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uate whether particular game characteristics were a source of invalidity. Messick
(1995) distinguished two sources of invalidity: underrepresentation and irrelevant
variance. When an assessment fails to include important aspects of the skill the
assessment suffers from underrepresentation. When an assessment contains excess
variance associated with other aspects than the skill of interest the assessment is
hampered by irrelevant variance. Both sources of invalidity were studied: the vari-
ety in the children’s conversations was mapped, and in addition, it was examined
whether the group and turn-taking affected the spoken interaction skills that individ-
ual children showed. The quality of the observation form was evaluated next. It was
examined whether the assessment covered the relevant aspects of spoken interaction,
and moreover, scale dimensionality was examined via exploratory factor analysis.
Finally, the third important aspect of the assessment was considered: the test leader.
The quality and reliability of the test leaders’ evaluations were mapped by compar-
ing the test leader ratings to an expert rating. The overall quality of the ratings was
assessed and it was attempted to identify extreme or deviating ratings.

19.2 Method

19.2.1 Participants

A total of 681 eleven- and twelve-year-old children from 33 different special edu-
cation schools in the Netherlands participated in the study. A two-fold stratification
procedure was used to select the schools. Region was used as explicit stratification
criterion: all Dutch special education schools were classified by region (North, East,
South and West) and then a separate sample was drawn for each of the regions, so
that the relative share of each region in the sample was representative of the relative
share in the population of Dutch special education schools. School size was used as
implicit stratification criterion: within each region the schools were organized from
small to large and then, after generating a random start point, every kth school on
the list was selected, so that both smaller and larger schools were included in the
sample. No exclusion criteria were used for drawing the school sample. Within each
school all children in the final grade (eleven- and twelve-year-olds) were expected to
participate. Children with specific language impairment, hearing problems, selective
mutism or aphasia were excluded from the study and also the children who lived
in the Netherlands for less than 2 years were not eligible to participate. The sample
consisted of 423 boys (62%) and 258 girls (38%) at varying educational levels. It
was expected that after elementary school about 7% of the children would move
on to General Secondary Education or higher. The other children would expected
to move on to either Preparatory Vocational Education (49%) or Special Secondary
Education (44%). These percentages are in line with the Dutch special education
school population. More boys than girls attend Dutch special education and only a
very small percentage moves on to the higher levels of Dutch secondary education.
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19.2.2 Materials

The children’s spoken interaction skills were assessed with an existing board game
from Germany; the Fischerspiel. The game is played on a board with an island with
several harbors and a sea. Each player has his or her own harbor and a colored boat
to transport fish from the sea to the harbor. The aim of the game is to work together
to bring all fish to the harbor before the wind reaches strength 12. When a player
gets a turn, he throws a special die and consults his fellow players to determine who
can best use the thrown number to get a fish and bring it to one of the harbors on
the island. Players win together if all the fish are on the island. There is also a wind
symbol on the die, however, and rolling the wind symbol increases the strength of
the wind by 1. When the wind reaches strength 12, all boats sink and the game is
lost. The quality of the conversations between players was evaluated with a specially
designed observation form. The form included seventeen performance aspects. Each
performance aspect was presented with three indicators: poor basic proficiency (0);
fair proficiency (1) and good basic proficiency (2). Below the seventeen indicators
of a good basic proficiency level are presented:

1. The child’s conversations with the group are meaningful and relevant.
2. The child regularly takes the initiative to start, continue or stop a conversation.
3. The child usually takes the floor in an appropriate way.
4. The child integrates contributions from the group into his own contribution

when relevant.
5. The child takes the initiative to achieve a joint communication goal by involving

the group in the conversation.
6. The child makes his way of thinking understandable.
7. The child consistently uses language that fits the situation.
8. The non-verbal behavior of the child strengthens his verbal message.
9. The child shows adequate active listening behavior.
10. The child consistently gives appropriate verbal and nonverbal responses.
11. The child’s contribution shows sufficient variation in word use
12. The child’s vocabulary is sufficient to hold a conversation.
13. The child speaks fairly fluently with only occasional hitch, false starts or refor-

mulation.
14. The child’s pronunciation, articulation and intonation make the child’s speech

intelligible, despite a possible accent.
15. The child conjugates verbs correctly.
16. The child uses (combinations with) nouns correctly.
17. The child generally constructs correct simple, complex and compound sen-

tences.

The observation form was a reflection of the Dutch reference framework for
spoken language (Meijerink 2009). At the basic level of spoken language proficiency
(1F) it is, for instance, expected that the child recognizes conversation situations and
can use appropriate routines to give instruction or exchange information. At the



368 J. Keuning et al.

highest level (4F) it is expected that the child is able to participate in casual, formal,
and extended conversations on practical and academic topics. Language levels 1F
and 2F apply to (special) elementary education.

19.2.3 Procedure

Administration of the Fischerspiel board game took place in a small and quiet, rela-
tively stimulus-free room. The game was played in groups of three to four children.
The groups were assembled randomly, but if a combination of children was incon-
venient according to the teacher, a small change in the composition of the group
was allowed. A quarrel during the break could, for example, be a reason to place a
child in another group. Each administration was supervised by a test leader. The test
leader did not participate in the game but acted as coach. The test leader monitored
the course of the game and ensured that all the children got an equal number of
turns and felt safe. In addition to a coaching role, the test leader also fulfilled the
role of assessor during the administration. The observation form was filled in for
each child separately after three rounds of the game. Try-outs showed three playing
rounds to be more than sufficient to get an idea of the children’s spoken interaction
skills. Moreover, the children generally could play the game independently after
three rounds, giving the test leader time to fill in the forms. In order to ensure that the
test leaders could conduct the assessment task as reliably as possible, the following
four measures were taken:

1. Each performance indicator was elaborated with one or more examples.
2. The test leaders received an extensive training on the use of the assessment form.
3. Each administration was recorded on video, so that the test leader had the possi-

bility to complete or check the assessment afterwards.
4. Questions about the assessment and dilemmas could be presented to other test

leaders in a WhatsApp group.

The administration of the Fischerspiel board game took approximately 30 min,
depending on the course of the game. To prevent potential group effects and effects
of turn-taking order the following was done:

(a) Children were randomly assigned into groups.
(b) There was a starting round and each child had several turns; at a certain moment

it is unlikely that the children still know who exactly started.
(c) The child who had the turn always had to take the initiative, but other players

had the possibility to respond; there was no fixed order.

After completion of the administrations, a selection of children were re-assessed
by a subject-area expert. The re-assessment was conducted in an incomplete design
which was specifically developed to efficiently detect aberrant rating behavior. The
design assumed that there were b, b � 1,…, B, test leaders and m, m � 1,…, M,
expert assessors. From each test leader b a total of J children were selected (1 per
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Fig. 19.1 Schematic representation of the design used to examine rater reliability

group) and each expert assessor m re-assessed B × J children. The children j were
selected on the basis of their percentile rank in order to ensure that both low and
high ability children were re-assessed. A total of 16 test leaders was involved in
this study, and four different subject-area experts all re-assessed one child per test
leader. This means that a total of 64 children (16 × 4) were re-assessed by one of the
four subject-area experts. Figure 19.1 gives a schematic representation of the design.
As soon as the re-assessments were conducted, difference scores were calculated for
each performance indicator by subtracting the expert rating score form the test leader
rating score. The difference scores were then the basic observation in the analysis.

19.2.4 Statistical Analyses

Analyses within the framework of Classical Test Theory were conducted to answer
the first research question. First the distribution of total scores was examined and
then for each of the seventeen performance aspects (items) the p-value and rit-value
was computed. The p-value was computed as the ratio between the mean score and
the maximum achievable score. Values between 0.500 and 0.700 can be considered
optimal (Crocker andAlgina 1986; Feldt 1993), but lower (>0.100) and higher values
(<0.900) might be acceptable dependent on item type and purpose of the test. The
rit-value is the correlation between the item scores and total scores. Values below
0.190 indicate that the item does not discriminate well, values between 0.200 and
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0.290 indicate sufficient discrimination, and values of 0.300 and above indicate good
discrimination (Ebel and Frisbie 1991). Although the Classical Test Theory analyses
can easily be conducted, the manner of administration may distort results. Separate
analyses were therefore conducted to examine whether group or turn order effects
were present or not. Classical Test Theory analyses were conducted separately for the
first, second, third and fourth groupmember, and bymeans of a three-level regression
analysis the proportion of variance explained by group membership was estimated.

To answer the second research question, the matrix of polychoric correlations
between the seventeen performance aspects was visually inspected by means of
a correlogram. After inspection of the correlogram, an exploratory Principal Axis
Factor Analysis with Varimax rotation was conducted. In order to choose the number
of factors well-reasoned, we started with a parallel analysis as proposed by Horn
(1965): a simulation-basedmethod inwhich essentially a randomdataset is generated
with the same number of items and exactly the same score range. The eigenvalues of
the items in this random simulated dataset are then compared with the eigenvalues of
the items in the actual dataset. All factors with an eigenvalue larger than the random
(simulated) eigenvalueswere retained in the factor analysis. The viability of the factor
solution was assessed in light of the Dutch reference framework for spoken language
and the conceptual framework by Bloom and Lahey (1978) and Lahey (1988).

The third research question was answered by examining the reliability and quality
of the rating scores. Reliability was estimated in terms of the Greatest Lower Bound
and Guttman’s Lambda2 (Sijtsma 2009; Ten Berge and Sočan 2004). Coefficients
higher than 0.800 were considered to be good and coefficients below 0.700 to be
insufficient. The differences between the expert rating scores and the test leader
rating scores were used to evaluate the quality of the rating. The lack of agreement
with the norm (i.e., the expert rating scores) was mapped for each of the test leaders
by computing the Mean Absolute Error (MAE):

MAEb �
∑

j

∑
i

∣
∣sbji − smji

∣
∣

N j
,

where sbji and smij are the rating scores of test leader b and expert m, respectively,
for child j on item i and Nj the number of ratings on child j by test leader b and
expertm. TheMedian Absolute Deviation (MAD) was used as measure for detecting
aberrant rating behavior. To optimally account for a possible asymmetric distribution
of MAE, the median absolute deviation from the median was based on all points
greater than or equal to the median: MAD � Mdn(|Y − Mdn(MAE)|), where Y �
{MAEb ∈ MAE : MAEb ≥ Mdn(MAE)}. Given this distance, a test leader b was
marked as outlier if:

MAEb − Mdn(MAE)
MAD

> 2.5

Threshold value 2.5 was suggested by Leys et al. (2013) but other values are
possible. The overall quality of the ratings was finally assessed by computing
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Cohen’s weighted kappa coefficient (κ) and Gower’s similarity coefficient (Gxy).
Cohen’s kappa was interpreted as follows: κ < 0.200 poor; 0.200 < κ < 0.400 fair;
0.400 < κ < 0.600 moderate; 0.600 < κ < 0.800 good; κ ≥ 0.800 excellent. Gower’s
similarity coefficient was considered low if Gxy < 0.650, acceptable if 0.650 ≤ Gxy

< 0.800, and high if Gxy > 0.800.

19.3 Results

The distribution of total scores is visually presented on the left-hand side in Fig. 19.2.
As can be seen, the score distribution was slightly skewed to the left (−0.814) and
had fatter tails than a normal distribution (3.155); the sample mean was 25.790 with a
standard deviation of 6.260. On the average, children obtained about three quarters of
the total number of points that could maximally be achieved (25.790 ÷ 34). Further
analysis showed that the seventeen items functioned quite similarly. As can be seen
from Table 19.4, the p-values varied from 0.596 to 0.916 and the rit-values were
all higher than 0.300. Although the size of the rit-values is related to the manner in
which the items were scored (i.e., a three-point Likert scale instead of dichotomous
correct-incorrect scores), the rit-values indicated the items to discriminate very well.
Columns c1, c1, and c2 show the percentage of children with scores 0, 1 and 2
respectively. The number of children with a zero score was remarkably low for
some items, especially for those related to fluency, comprehensibility or grammar
mastery. Table 19.4 nevertheless shows that the items in the observation form were
all appropriate for distinguishing children with weaker spoken interaction skills from
children with better spoken interaction skills. There were no reasons to drop items
from the observation form or to merge score categories.

The Classical Test Theory analyses were repeated for the first, second, third and
fourth group member separately in order to examine whether turn order effects were

Fig. 19.2 Score distribution for the entire sample (left) and each group member (right)
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Table 19.4 Results analyses at item level

Item c0 c1 c2 p rit

1. The child’s conversations with the group are
meaningful and relevant

0.157 0.493 0.349 0.596 0.725

2. The child regularly takes the initiative to start,
continue or stop a conversation

0.157 0.441 0.402 0.623 0.575

3. The child usually takes the floor in an
appropriate way

0.098 0.276 0.626 0.764 0.539

4. The child integrates contributions from the
group into his own contribution when relevant

0.072 0.266 0.662 0.795 0.538

5. The child takes the initiative to achieve a joint
communication goal by involving the group in
the conversation

0.164 0.446 0.389 0.612 0.638

6. The child makes his way of thinking
understandable

0.116 0.382 0.502 0.693 0.741

7. The child consistently uses language that fits the
situation

0.035 0.305 0.659 0.812 0.613

8. The non-verbal behavior of the child
strengthens his verbal message

0.072 0.606 0.322 0.625 0.520

9. The child shows adequate active listening
behavior

0.106 0.461 0.433 0.664 0.679

10. The child consistently gives appropriate verbal
and nonverbal responses

0.110 0.285 0.605 0.747 0.574

11. The child’s contribution shows sufficient
variation in word use

0.070 0.256 0.674 0.802 0.729

12. The child’s vocabulary is sufficient to hold a
conversation

0.031 0.223 0.746 0.858 0.698

13. The child speaks fairly fluently with only
occasional hitch, false starts or reformulation

0.040 0.270 0.690 0.825 0.584

14. The child’s pronunciation, articulation and
intonation make the child’s speech intelligible,
despite a possible accent

0.040 0.197 0.764 0.862 0.589

15. The child conjugates verbs correctly 0.013 0.186 0.800 0.894 0.534

16. The child uses (combinations with) nouns
correctly

0.006 0.157 0.837 0.916 0.532

17. The child generally constructs correct simple,
complex and compound sentences

0.016 0.348 0.636 0.810 0.617

present or not. The right-hand side of Fig. 19.2 shows the empirical cumulative
distributions for the different group members. The cumulative distributions were not
exactly the same but in light of the sample sizes and the unsystematic ordering of the
distributions there was also no reason to conclude that children were disadvantaged
if they were player two, three or four. A multilevel regression analysis with children
nested in schools, score as dependent variable and groupmember number as predictor
confirmed this conclusion: (member 2-1) β � −0.757, z � −1.260; (member 3-
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1) β � −0.272, z � −0.440; and (member 4-1) β � 0.699, z � −1.040. Also,
the four analyses at item level showed similar results for the four group members.
For example, the p-values differed only 0.052 points on average and the rit-values
maximally differed 0.160.A three-level regression analysiswithout predictors further
showed that children within groups were more similar than children across groups.
The proportion of explained variance at group level was 0.127. A group effect was
thus present in the data, and therefore, there may be occasion to account for group
in some analyses. That was not well possible in the present study, however, due to
the very small number of groups per school.

Dimensionality was investigated next by presenting the polychoric inter-item cor-
relations in a correlogram. In Fig. 19.3, all correlations are represented by means of a
color: darker blue means a higher positive correlation and darker red means a larger
negative correlation. As can be seen, all items were positively correlated to each
other. The theoretical dimensions of spoken language, however, cannot easily be
found. A parallel analysis was therefore conducted in order to determine the number
of factors to retain from factor analysis. The results showed that three factors should
be retained. This suggestion was adopted. The rotated (pattern) matrix with loadings
below 0.300 suppressed is reported in Table 19.5. H2 and U2 represent the commu-
nality and specific variance, respectively, of the standardized loadings obtained from
the correlation matrix. The communalities were at or above 0.400, except for one
just below that value, indicating shared variance with other items. The primary factor
loadings were generally above 0.600 and the gap between primary factor loadings
and each of the cross-loadings was almost always at least 0.200. Almost no cross-
loading was above 0.300, moreover, further indicating that the structure with three
underlying factors has a satisfactory fit. Together, the three factors explained 68% of
the variance in the items, with factors 1–3 contributing 27, 21 and 20%, respectively.
The three factors are in keeping with the three theoretical dimensions of spoken
interaction, namely Language form, Language usage and Language content. Some
complex cross-factor loadings were nevertheless also present. Especially items 4
(The child integrates contributions from the group into his own contribution when
relevant) and 9 (The child shows adequate active listening behavior) did not con-
tribute to one specific factor. Whereas these items theoretically most likely appeal
to the social component of conversations, the factor analysis clearly suggested that
these items also appeal to substantive quality.

Finally, the reliability and quality of the rating scores was examined. The Greatest
Lower Bound was equal to 0.952 and Guttman’s Lambda2 was equal to 0.899. These
values indicate a very high reliability, but with these values it is not guaranteed
that the assessments were also adequate. Therefore, the quality of the rating scores
was examined next by comparing the test leader rating scores to an expert rating.
Figure 19.4 shows the Mean Absolute Error (MAE) for each test leader. The bottom
grey dotted line is the median of the MAE’s for the test leaders.The top grey dotted
line is themedian of theMAE’s for an infinitely large number of random assessments.
As can be seen, the rating scores for test leaders 1, 4 and 9 were very similar to the
ratings scores of the subject-area experts. The rating scores of test leaders 2, 6 and
12, on the other hand, were quite different from the expert rating scores. The MAE
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Fig. 19.3 Correlogram of
the matrix with polychoric
inter-item correlations

Table 19.5 Results three factor principal axis factor analysis

Item Factor 1:
Language
form

Factor 2:
Language
usage

Factor 3:
Language
content

H2 U2

3. The child usually takes the floor in an
appropriate way

0.910 0.870 0.130

4. The child integrates contributions
from the group into his own
contribution when relevant

0.470 0.450 0.450 0.550

7. The child consistently uses language
that fits the situation

0.840 0.810 0.190

9. The child shows adequate active
listening behavior

0.610 0.530 0.700 0.300

10. The child consistently gives
appropriate verbal and nonverbal
responses

0.900 0.860 0.140

1. The child’s conversations with the
group are meaningful and relevant.

0.440 0.660 0.700 0.300

2. The child regularly takes the initiative
to start, continue or stop a conversation

0.830 0.760 0.240

5. The child takes the initiative to achieve
a joint communication goal by
involving the group in the conversation

0.840 0.790 0.210

6. The child makes his way of thinking
understandable.

0.490 0.620 0.710 0.290

8. The non-verbal behavior of the child
strengthens his verbal message

0.550 0.390 0.610

(continued)
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Table 19.5 (continued)

Item Factor 1:
Language
form

Factor 2:
Language
usage

Factor 3:
Language
content

H2 U2

11. The child’s contribution shows
sufficient variation in word use

0.660 0.480 0.720 0.280

12. The child’s vocabulary is sufficient to
hold a conversation

0.810 0.340 0.800 0.200

13. The child speaks fairly fluently with
only occasional hitch, false starts or
reformulation

0.800 0.680 0.320

14. The student’s pronunciation,
articulation and intonation make the
student’s speech intelligible, despite
a possible accent

0.770 0.660 0.340

15. The child conjugates verbs correctly 0.700 0.540 0.460

16. The child uses (combinations with)
nouns correctly

0.740 0.630 0.370

17. The child generally constructs
correct simple, complex and
compound sentences

0.720 0.620 0.380

Fig. 19.4 Mean absolute
error per test leader
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for test leaders 6 and 12was even so large that their rating behavior can be considered
aberrant in comparison with the other 12 test leaders; the MAD for these test leaders
was larger than 2.5. Cohen’s weighted kappa coefficient (κ) and Gower’s similarity
coefficient (Gxy) together indicated a fair overall rating quality: κ � 0.307 and Gxy

� 0.815, where absolute agreement is remarkably higher than relative agreement.
On average it did not statistically matter whether the assessment was done by a test
leader (M � 27.078, SD� 4.487) or a subject-area expert (M � 26.328, SD� 5.252);
t(126) � −0.869, p � 0.387.

19.4 Conclusions and Discussion

In the present study, the Fischerspiel board game was used as an entertaining, non-
threatening means to evoke conversations between children in special elementary
education. Spoken interactionwas observed and rated using a newly developed obser-
vation form with seventeen performance aspects. It was first examined whether the
conversations during the gamewere sufficiently varied to assess the children’s spoken
interaction skills. In addition, it was examined whether particular characteristics of
the board gamewere a source of invalidity.When the board gamewould have elicited
very limited or only highly similar conversations, irrespective of the children’s skills
level, the assessmentwould, for instance, fail to reveal the differences in skill between
children. Sufficient variation was present, however, and the different performance
indicators also turned out to function well. The p-values were in an acceptable range
and all performance indicators had a good discrimination. The performance indica-
tors thus discerned well between children with poor spoken interaction skills and
children with good spoken interaction skills. It can therefore be concluded that the
board game elicited varied conversations between children and that all aspects of
basic spoken interaction proficiency (1F) were observable and assessable. Thus, we
can conclude that the assessment did not suffer from underrepresentation of the target
skill.

Whether the board game imposed limits that cause (skill) irrelevant variance was
evaluated next. Turn taking is one potential source of irrelevant variance, as it might
cause differences between children even if their true performance level is equal, but in
this study, the order in which children took turns (i.e., first, second, third or fourth in
the row) did not significantly affect performance. However, a group effect was found.
Analyses showed that the children’s performance within groups was more similar
than the children’s performance across groups. This finding is consistent with several
studies on paired test settings where a so-called interlocutor effect was evidenced
quite often. Many studies, that is, reported that low skilled children performed better
when paired with high skilled children (see, for example, IlSun 2017). More research
is needed to studywhether the ability of the groupmembers indeed causes differences.
At the same time, one should be cautious in using a single paired or group setting
in (high-stake) assessments for individual decisions. In high-stakes assessment each
child should preferably play with different groups during the observation. For a
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survey, a group effect might be less problematic as findings are aggregated across
groups.

After studying the characteristics of the game the quality of the observation form
and the influence of the test leaderwas considered. The performance aspects provided
reliable scores, but the high reliability might in part be caused by the aforementioned
group effect. It might be that the test leaders were not able to observe differences
between the children within one group really well. A high similarity of the evalua-
tions within groups automatically yields a higher reliability coefficient. As could be
expected from theory (see Bloom and Lahey 1978; Lahey 1988), the performance
aspects did appeal to three different dimensions: Language form, Language usage
and Language content. The first dimension contained all performance aspects that
related to grammar, intelligibility and vocabulary. The second dimension contained
the performance aspects that related to interaction and alignment on conversation
partners. The third dimension contained the performance aspects that related to the
quality of the conversation. Finally, the agreement between the expert rating scores
and the test leader rating scores turned out to be reasonable. However, two out of
sixteen test leaders displayed evaluations that were quite different from the experts’
evaluations. The usedmethodology allows for an early detection of aberrant behavior
and with such a methodology a timely intervention is also possible. The test leader
could receive extra training, for instance, or some evaluations could be conducted
again. This, however was not feasible in the present study, as the experts evaluated
the children’s spoken interaction skills afterwards from videos. A computer-based
assessment in which the test leader and expert can do the evaluation at the same time
would speed up the process and potentially prevent test leader effects.

To conclude, the Fischerspiel board game proved to be a promising entertain-
ing and non-threatening way of assessing children’s spoken interaction skills. Play
is important for learning (Mellou 1994), play can be used for learning (so-called
serious games, Abt 1970), and play is informative about learning (Otsuka and Jay
2017). Special need children were the target group in the present study, and given the
learning obstacles these children encounter, it was crucial to develop an assessment
that was practical, short and varied, and would give a feeling of success. The Fisch-
erspiel met these criteria, but clearly, also children in regular education could use an
assessment with such characteristics. The application of the game as an assessment
instrument should therefore also be studied in regular education. Problems associ-
ated with observation should then receive particular attention. A computer or online
version of the Fischerspiel board game might help to overcome some problems.
It is then easier to have children playing the game in different groups, the obser-
vation can be conducted more unobtrusively and aberrant rating behavior can be
detected much faster. Another potential advantage is that in computer games auto-
matic speech recognition technology (ASR) might be used to aid the evaluation. For
instance, Ganzeboom et al. (2016) recently developed a serious ASR-based game for
speech quality. Such developments are very promising and should therefore certainly
be considered when further developing (observer-bias free) assessments for spoken
interaction skills. Until then, games like the Fischerspiel are a nice alternative.
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