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E X E C U T I V E  S U M M A RY

An investigation of the 1997 Count Me In Too Project (NSW
Department of School Education) was conducted to examine the
degree of agreement between teachers when judging the
arithmetical ability of young children on the Schedule for Early
Number Assessment (SENA), a performance-based assessment
instrument. The SENA was an integral component of the Count Me
In Too Project with children’s performances being assessed at the
start and conclusion of the project. This section presents a
summary of the report’s findings. The results are organised
according to the two data gathering strategies employed in the
study - quantitative (teacher ratings of students’ performances on
the SENA) and qualitative (interviews with teachers).

Q U A N T I TAT I V E  DATA  F I N D I N G S  S H OW E D  T H AT :

1. Generally, there was a high degree of inter-rater reliability
between teachers when rating children’s performances on the
SENA.

2. There was some degree of inter-rater variability on the
Forward Number Word Sequence, Backward Number Word
Sequence and Numeral Identification aspects of the SENA, but
it was not significant.

3. Most of the variability could be accounted for by a small group
of raters, and in particular, one rater.

4. Except for three cases, teachers’ ratings were highly correlated
to the expert’s ratings.

5. There was a high degree of correlation between individual
teacher’s ratings and the mean rating of the whole group.

Q U A L I TAT I V E  DATA  F I N D I N G S  S H OW E D  T H AT :

1. Some insights into why raters differed on their judgements
could be gained by examining teachers’ verbal explanation of
how they rated each child.

2. There were three possible explanations for the variability in
ratings. These were characterised by three strategies that
different raters adopted to assist them make decisions
regarding children’s performance levels. The factors driving
these strategies related to the perceived student confidence
level, teacher uncertainty and teacher initial impressions of
students’ ability levels.

3. Teachers were competent in interpreting strategy use from
behavioural indicators that were easily observed,
but did not detect less overt clues to the strategy
use of children, such as subtle eye movements.
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R E C O M M E N DAT I O N S

Courses of action that may alleviate the problem of rater severity
when attributed to any of the three strategies identified in this
study could include training teachers to:

1. Actively search for and take account of less overt behavioural
indicators, such as eye movements, to help them make
decisions regarding students’ thinking strategies and
performance levels.

2. Be aware of the impact factors such as student confidence,
teacher uncertainty and initial impressions have on some
teachers’ judgements.
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R E P O R T  O F  T H E  C O U N T  M E  I N  T O O

P R O J E C T

This report presents the findings of an investigation into the Early
Number Project (Count Me In Too) conducted by the NSW
Department of School Education in Terms 1 and 2 of the 1997
school year. The aim of the investigation was to determine the
degree of agreement between teachers when judging the
arithmetical ability of young children on a performance-based
assessment instrument that was an integral component of Count
Me In Too. To set the context for the study and so that the
implications of the findings may be fully comprehended, background
information relating to the Count Me In Too project has also been
included.
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B A C K G R O U N D  T O  T H E  S T U DY

O R I G I N S  A N D  A I M S  O F  C O U N T  M E  I N  T O O

In 1996 the NSW Department of School Education trialed an early
number project (Count Me In) in 13 schools throughout NSW. The
aim of the project was to develop the knowledge of K-2 teachers
in early number with the ultimate aim of improving young
children’s mathematical abilities.

The project employed a work-based model of professional
development, with mathematics consultants working in classrooms
alongside teachers. Exactly how consultants became involved varied
from school to school, but basically their role was to assist
teachers with the implementation of the learning framework
espoused by the CMI project. Generally, this was achieved by
consultants helping teachers assess the mathematical development
of children in their class, and by helping them plan and implement
developmentally appropriate learning and teaching experiences.

The evaluation of Count Me In (CMI) indicated through
observational and self-report anecdotal evidence that the project
had overwhelming success (Bobis, 1996). The report found that
teachers generally increased their knowledge and understanding of
mathematical content, of children’s thinking strategies and of how
children learn mathematics. It also found that 90% of the students
participating in the project had progressed in their numerical
development as indicated by a performance-based assessment
instrument called the Schedule for Early Number Assessment or
SENA.

In 1997 the NSW Department of School Education decided to
extend the project to include 53 DSE funded schools and 40
consultants. Count Me In Too (CMIT) started in Term 1 of the
school year and continued into Term 2 with many schools not
completing the follow-up assessment of children until early Term 3
(August 1997). At the time this investigation was conducted, most
teachers had not yet started the post-project assessment of their
children.

D E S C R I P T I O N  O F  T H E  SENA

The SENA was developed over a period of approximately five
years and has been used extensively by teachers and researchers
to assess the early arithmetical development of young children
(Wright, 1996). It was used by all teachers to monitor the
arithmetical development of their children throughout CMI and
throughout the 1997 implementation of the program, Count Me In
Too (CMIT). The SENA involves the presentation of a
number of ‘tasks’ or problems to a child in an individual
interview situation. Examples of tasks include: asking
the child to say the number words from one to twenty,



C 3

Count Me In Too

1997 REPORT

BACKGROUND TO

THE STUDY

1
9

9
9

, 
N

E
W

 S
O

U
T

H
 W

A
L

E
S
 D

E
PA

R
T

M
E

N
T
 O

F
 E

D
U

C
A

T
IO

N
 &

 T
R

A
IN

IN
G

or given two covered collections of counters and asking the child
how many in all (see Appendix A for a copy of the SENA). It is the
role of the interviewer (the classroom teacher) to elicit a child’s
most sophisticated strategy and then determine where each
response might be categorised within a Learning Framework of
predetermined stages or levels of development (Wright, 1994).
Having teachers assess and monitor the development of the
children in this manner is an integral component of CMIT. From
initial and subsequent assessments, teachers make decisions
regarding learning experiences necessary for individual children
and groups of children to help them advance through the stages
and levels of the Learning Framework.

D E S C R I P T I O N  O F  T H E  LE A R N I N G  F R A M E WO R K

Analysis of student performance on the SENA includes
determination of a level or stage on each of five aspects concerned
with the arithmetical development of young children. These five
aspects relate to a child’s:

(a) level of sophistication of counting and other strategies to solve
relatively simple addition and subtraction problems (Early
Arithmetical Stages or EAS);

(b) facility with forward number word sequences (FNWS);

(c) facility with backward number word sequences (BNWS);

(d) ability to identify numerals (NID); and

(e) understanding of tens and ones (Base 10).

The predetermined stages and levels, along with statements or
criteria describing behavioural indicators, were devised by Wright
(1994) and presented to teachers as a Learning Framework in Early
Number (see Appendix B for a summary of the Framework and
Appendix C for the criteria). Teachers were given a 1 day training
session at the start of CMI and CMIT to assist them with the
assessment and interpretation of their students’ performances on
the SENA. SENA interviews with children were video-taped and
later analysed by the classroom teachers. This was done initially
with the assistance of district mathematics consultants and
eventually by the teachers themselves.

RAT I O N A L E  F O R  T H E  I N V E S T I G AT I O N

Performance-based assessment is by no means a new procedure
for evaluating the academic merits of children in educational
institutions across Australia (Clauser, Subhiyah, Nungester, Ripkey,
Clyman & McKinley, 1995; Joffe, 1990).  However, the current
emphasis in curriculum documents (for example,
Department of School Education, 1994) on the use of a
variety of assessment procedures for evaluating the
achievement of students has seen performance-based



C 4

Count Me In Too

1997 REPORT

BACKGROUND TO

THE STUDY

1
9

9
9

, 
N

E
W

 S
O

U
T

H
 W

A
L

E
S
 D

E
PA

R
T

M
E

N
T
 O

F
 E

D
U

C
A

T
IO

N
 &

 T
R

A
IN

IN
G

assessment procedures develop a more prominent status. Such
large scale assessment makes sending ‘expert’ raters to every
school impractical - besides which, such a plan would not promote
the benefits of performance-based assessment techniques to
teachers (Mendelovits, 1997). Using teachers, who have limited
access to training, to rate the performances of students raises
questions in regard to the reliability of their judgements.

In a study designed to investigate the accuracy and reliability of
teacher ratings of Years 3, 7 and 10 students’ speaking
performances, Mendelovits (1997) found that the “raters are
inconsistent in the degree of severity they apply in assessing
different performances, and vary widely from each other in their
assessments” (p.17). This finding applied particularly when teachers
were rating students from a Year level other than the one they
teach. Furthermore, it was found that inter-rater reliability did not
improve even after exposure to a video-tape designed to provide
teachers with training in the procedure.  However, it was suggested
that when the mean standards of achievement from a state-wide or
sub-group of teachers is considered, “the ratings seem about as
accurate as those that would have been obtained had teams of
expert markers been sent” across the state (p. 18).

Unlike the study described by Mendelovits, where teachers were
required to rate the performances of students from Year 3 to Year
10, CMIT teachers were only dealing with students in the K-2
range. Thus, it is plausible to predict that the variability of teacher
ratings in the CMIT project would be less pronounced than that
found my Mendelovits. However, such findings emphasise the
necessity of determining the reliability of teacher ratings in the
CMIT project, particularly given the pivotal role such ratings play in
determining instructional decisions for individual and groups of
children to help them advance through the stages and levels of the
Learning Framework. In addition, if the performance of students
from different classes, schools or regions are to be compared for
any reason in the future, it is imperative that the inter-rater
reliability be evaluated. While the scope of the present
investigation does not allow any speculation as to the educational
benefit of collating and comparing achievement levels of children
assessed by different teachers on an assessment instrument of this
nature, an investigation into the degree to which teachers’
judgements concur regarding student performances may be
necessary simply to provide educational authorities an indication
of the SENA’s reliability.
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D E S I G N  A N D  M E T H O D O L O G Y

M AT E R I A L S

E VA L UAT I O N  TA P E

For the purposes of this investigation, a video tape was made of
children performing tasks from the SENA. Existing video-taped
SENA interviews were made available by the Department of
School Education and segments were selected for inclusion in the
study on the basis of their clarity and audibility of children’s
responses. The resultant tape contained excerpts from SENAs
conducted with 5 different children of varying abilities. Two
children were recorded performing Numeral Identification tasks,
Forward and Backward Number Word Sequence tasks, two were
recorded performing tasks that would allow their Early
Arithmetical Strategies to be categorised and one child was
recorded performing Base Ten Strategy tasks. Children used in the
evaluation tape were not known to the teachers involved in the
investigation.

P A RT I C I PA N T S  A N D  P R O C E D U R E

The invitation to participate in this study was extended to over 40
K-2 teachers already involved in CMIT. Sixteen K-2 teachers from
7 different primary schools in the Sydney Metropolitan area and
one ‘expert’ mathematics consultant volunteered to participate.

The teachers and consultant viewed the prepared video-tape
showing children performing tasks from the SENA in an individual
interview situation. The teachers and consultant were asked to rate
the children’s performances on each task by allocating them to the
stages or levels of development indicated on the Learning
Framework. These ratings were recorded on a standard response
sheet that was similar to the recording sheet teachers used when
rating their own children on the SENA (see Appendix D). In
addition, participants were asked to explain their reasons for rating
each child’s performance. To this end, the video-tape was paused
frequently to allow verbal comments to be audio-taped. These
tapes were transcribed and were used to provide qualitative
information regarding variability in teacher ratings of student
performances. It was anticipated that the consultant’s qualitative
responses would allow ‘key features’ to be identified providing an
indication as to the level of sophistication of explanations provided
by teachers.

Interviews were of approximately 1 hour in duration. Each video
segment could be viewed a number of times until teachers made
their final decisions. They could ‘go back’ and change their ratings
to any segment at any time and could refer to the
Learning Framework documentation to assist them
make their decisions. Teacher ratings were collated and
analysed to provide quantitative data in respect to the
inter-rater reliability of teachers.
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R E S U LT S  A N D  D I S C U S S I O N

Characteristics used to assess the reliability of teacher ratings in
the investigation were:

(a) the variability of raters’ judgements on the different aspects of
the Learning Framework;

(b) the variability of raters’ judgements across aspects for different
children;

(c) the correlation of individual teacher’s ratings with that of the
expert’s ratings; and

(d) the correlation of individual teacher’s ratings with the mean
rating of the whole group.

Q UA N T I TAT I V E  D ATA

Table 1 presents the raw score ratings awarded by teachers and
the expert to each child on the various aspects of the Learning
Framework evident in the SENA video excerpts.  It can be seen
that for a few aspects there was some degree of variability in the
judgements of certain students’ performances, namely child 1 on
the Forward Number Word Sequence (FNWS), Backward Number
Word Sequence (BNWS) and Numeral Identification (NID) aspects
and child 2 on the FNWS and BNWS aspects.
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Table 1 Individual teacher and expert raw score ratings for each child
on various aspects of the Learning Framework.

SCHOOL/ FORWARD BACKWARD NUMERCIAL EARLY BASE 10
TEACHER NUMBER WORD NUMBER WORD IDENTIFICATION ARITHMETICAL STRATEGIES

CODE* SEQUENCE SEQUENCE LEVELS (0-4) STRATEGIES (LEVELS 1-3)
(LEVELS 0-5) (LEVELS 0-5) (STAGES 0-4)

CHILD1  CHILD 2 CHILD1  CHILD 2 CHILD1  CHILD 2 CHILD 3  CHILD 4 CHILD 5

Expert 4  3 3 1 2 1 2  3 1

A1 4 3 3 3 2 1 2 3 2

A2 4 3 3 2 2 1 1 3 1

A3 2 2 2 1 1 1 2 3 1

A4 3 3 3 3 2 2 3  4 1

A5 4 3 3 2 3 1 3 3 1

B6 4 4 3 1 1 1 3 3 1

B7 5 3 3 0 3 1 2 3 2

C8 3 1 1 1 3 0 1 4 1

C9 4 3 3 0 1 1 1 3 2

C10 1 4 1 0 1 1 2 3 1

D11 4 2 3 1 1 1 2 3 1

E12 4 3 3 1 1 1 1 3 1

F13 4 1 1 0 2 1 2 3 1

G14 3 0 1 0 1 1 2  3 1

G15 4 3 3 2 1 1 2 3 0

G16 3 3 3 0 1  0 2 4 1

* Each letter indicates a different school

This observation is supported by the variance and range scores
shown in Table 2.  Ideally, the range score should be close to 0,
indicating a high degree of agreement between the raters. Similarly,
and more importantly, variances closer to 0, would also indicate a
greater degree of inter-rater agreement.
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Results in Table 2 show clearly that disagreement between raters
was more pronounced for some aspects and not others, (namely
FNWS and BNWS) and only for some children (for example,
compare NID of child 1 with that of child 2). In the case of
children 1 and 2 for FNWS and BNWS ratings, a range of 4 is quite
high. However, these must be considered in the light of the
corresponding variances. For example, a range of 4 for ratings
associated with the FNWS ability of child 1 can be accounted for
largely by two teachers, who awarded a rating at opposite ends of
the scale. Conversely, FNWS ratings for child 2 also have a range of
4, but have a much higher variance. This is caused by the fact that
many more teachers awarded ratings at opposing ends of the scale.
Hence, there was far more variability in teacher ratings for child 2
on this aspect of the framework.

Table 2 Mean ratings, standard deviations, range of ratings and
variances for the group on each aspect for individual children.

CHILD 1 CHILD 2 CHILD 3 CHILD 4 CHILD 5
FNWS BNWS NID FNWS BNWS NID EAS      EAS      BASE 10
(0-5) (0-5) (0-4) (0-5) (0-5) (0-4) (0-4) (0-4) (1-3)

Mean 3.53 2.471 1.65 2.59 1.06 0.94 1.94 3.17 1.12

SD 0.94 0.87 0.78 1.06 1.03 0.42 0.65 0.39 0.48

Variance 0.89 0.76 0.61 1.13 1.05 0.18 0.43 0.15 0.23

Range 4.00 2.00 2.00 4.00 3.00 2.00 2.00 1.00 2.00

FNWS Forward Number Word Sequence EAS Early Arithmetical Strategies
BNWS Backward Number Word Sequence BASE 10 Base 10 Strategies
NID Numeral Identification

For the purposes of the present investigation it was important to
discern if the variability calculated for any set of ratings was
significant. To this end, an analysis of variance (ANOVA) was
employed. Results indicated that there were no significant
differences in the mean ratings for the different aspects of FNWS
(df=16, F = 0.78, p > 0.001), BNWS (df=16, F = 0.89, p > 0.001),
NID (df=16, F = 0.59, p> 0.001), and EAS (df=16, F = 0.30,
p > 0.001), or for the overall ratings of individual students who
were rated on more than one aspect, df=16, F = 0.91, p > 0.001
and F = 0.83, p > 0.001 (child 1 and 2 respectively). This means that
while there was some degree of inter-rater variability on the
various aspects of the SENA, it was not significant.

Having confirmed that the disagreement between raters was not
significant, it was still of interest to locate the source(s) of
variability to determine if it was a result of ambiguities in the
criteria used to rate students’ performances on the SENA, a result
of teacher error or whether such differences in opinions will need
to be tolerated given the fact that we are unlikely to
ever gain complete unanimity of ratings even among a



C 9

Count Me In Too

1997 REPORT

RESULTS AND

DISCUSS ION

1
9

9
9

, 
N

E
W

 S
O

U
T

H
 W

A
L

E
S
 D

E
PA

R
T

M
E

N
T
 O

F
 E

D
U

C
A

T
IO

N
 &

 T
R

A
IN

IN
G

group of expert raters. To this end, individual teacher’s ratings
were correlated with that of the expert’s ratings and with the
mean rating of the whole group (see Table 3).

Table 3 Correlations between teacher ratings and the expert, and with
the whole group

SCHOOL/TEACHER CORRELATIONS WITH CORRELATIONS WITH THE MEAN
CODE EXPERT’S RATINGS RATING OF THE WHOLE GROUP

Expert 1.00 .98**

A1 .76* .77*

A2 .89** .87**

A3 .76* .85**

A4 .62 .69*

A5 .89** .85**

B6 .89** .89**

B7 .89** .85**

C8 .58 .66*

C9 .87** .86**

C10 .45 .51

D11 .92** .92**

E12 .93** .93*

F13 .72* .77*

G14 .55 .66*

G15 .88** .88**

G16 .88** .93**

* p < .05, ** p < .01.

Correlations between the teachers’ and the expert’s overall ratings
range from 0.45 to 0.93, with 12 teachers’ ratings being
significantly correlated to that of the expert’s ratings (teachers A4,
C8, C10 and G14 were not significant). However, when each
teacher’s ratings were correlated with the mean rating of the
whole group, it was found that only one teacher’s ratings were not
correlated significantly (teacher C10). While this further supports
the finding that generally, there was a high degree of inter-rater
agreement, it also indicates that most of the variability could be
accounted for by one rater.
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I N T E RV I E W  D ATA

While a large proportion of the variability between raters (shown
to be insignificant by an ANOVA) could be traced to a small group
of raters (namely C10), it does not provide reasons for the
disagreement that existed. The interview data, however, does
provide some insights into why raters differed on their judgements
and is an important aspect of this study.

The interview data provides evidence of each participant’s
rationalisation for rating students’ performances at particular
levels or stages of arithmetical development. The more extensive
knowledge base and experience in analysing SENA interviews,
enabled the expert to provide a more elaborate rationale than
most other raters who had only used the SENA as part of their
CMIT involvement. As intended from the outset of the
investigation, this rich text provided a useful ‘benchmark’ to gauge
the extent to which other raters were able to identify behavioural
clues as to the strategies children used to complete SENA tasks.

Four teachers were selected for closer analysis - A4, C8, C10 and
G14. However, due to a technical fault, the taped interview with A4
was inaudible and had to be excluded from the analysis. Transcripts
of interviews with each of the other three raters were scrutinised
for clues to why their ratings did not correlate to that of the
expert, or to the group’s mean rating, to the same extent as other
teachers’ ratings. In the case of each rater, three instances were
examined when they rated more severely relative to the mean
rating of the group and/or to that of the expert - FNWS ratings
for children 1 and 2, and the BNWS rating for child 1.

Three possible explanations for the variability in ratings emerged
from the interview data. These explanations take account of the
‘strategies’ that different raters adopted to assist them make
decisions regarding children’s performance levels. The factors
driving these strategies seemed to relate to the perceived student
confidence level, teacher uncertainty and teacher initial impressions  of
students’ ability levels. Each of these strategies and their related
factors are discussed here, drawing upon excerpts from interviews
as exemplars.

First, there was a tendency to rate more severely, or
conservatively, when a child paused before responding to a task -
whether the child’s response was judged to be correct or not. For
example, C8 commented that child 1

paused at 66, a long pause before she went on. But she still
knows her double digit numbers. She paused to change into
nine-ty. She needed to work that out. That indicated that she’s
still not sure of her “ty’s”, but she is still quite good.....She’s
really into Level 3 for her forward number word
sequence, nearly Level 4. Her confidence puts her
backwards.



C 11

Count Me In Too

1997 REPORT

RESULTS AND

DISCUSS ION

1
9

9
9

, 
N

E
W

 S
O

U
T

H
 W

A
L

E
S
 D

E
PA

R
T

M
E

N
T
 O

F
 E

D
U

C
A

T
IO

N
 &

 T
R

A
IN

IN
G

The fact that a child ‘paused’ before providing a response that was
characteristic of a particular developmental level on the Learning
Framework caused some raters to award a lower rating simply
because the child appeared not to be “confident” with their
response. This rating strategy was also identified in the transcripts
of other raters noted for their severity, namely C10.

She was quite competent as far as 10. She could go up to 32 and
with prompting she could go up to 73. But she was quite panic
stricken about those higher numbers...She was definitely Level 1
for her forward number word sequence and moving into Level 2.
She had no confidence at all.

This type of strategy usually resulted in a rater allocating a child to
a level that was one or two levels lower than that judged by the
expert rater (except in the case of C10 rating the FNWS
performance of child 1, where the she rated three levels lower).
However, uncertainty as to where a child might ‘belong’ on the
Framework, caused teachers to rate two or even three levels
lower than the expert or the mean rating of the group. This was
characterised in the interview data by a rater’s inability to
elaborate upon a child’s performance or to provide a rationale for
a decision. For example, when C8 and G14 were unsure of how to
rate a child they tended to rate more severely. In the case of child
1’s BNWS performance, C8 stated, “Oh! I’m not sure. She doesn’t
give much away here... Level 1 maybe”. Similarly, G14 was unsure of
where to place child 2 on her FNWS tasks, rating her at Level 0,
while the expert rated her performance at Level 3. “I think she’s in
the initial stages - Level 0 ... no Level 1. No I’ll go back to Level 0
just to be sure.” In both cases, the raters were unable to
rationalise their decisions, possibly due to their inability to identify
any behavioural indicators of strategies the children were
employing while contemplating or conducting tasks.

In reality, the decision-making strategy characterised by ‘rater
uncertainty’ may never be utilised, since teachers in normal
classroom settings are free to seek opinions from other teachers.
However, training teachers to take account of less overt
behavioural indicators, such as eye movements, may assist them in
their decision-making process. The ability to recognise subtle
gestures provided the expert with more evidence to verify
continuously judgements and to rationalise student ratings. For
instance, it was noted that child 1 “did well on ‘13’, was quite quick
on ‘27’ and for ‘69’ she was going into a counting phase, you could
see slight movement with her eyes. Her eyes were up, indicating
that she was really working on that problem”.

A third strategy, which may be related to the ‘lacking in confidence’
strategy described above, was evident when raters
ignored a child’s performance and rated according to
their first impression of a child. For example, C8 rated
the FNWS skills of child 2 at Level 1 because “she’s just
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rote counting, she obviously doesn’t really know the names of the
numbers”. The fact that the child got the number names correct
was ignored by the teacher. Analysis of subsequent tasks was not
entered into to verify her initial impression. On the other hand,
the expert rated her performance at Level 3 only after examining
all the tasks requiring FNWS skills.

Her FNWS, through very good teaching I’d say, is quite strong
within the range 1 to 30 and beyond 30... Now we have to watch
what she does with the number afterward task before we can be
confident about her level.

Almost all teachers were competent in interpreting the
behavioural indicators that were easily detected, such as
subvocalised counting accompanied by mouth or finger movements.
However, the majority of teachers did not choose to review
segments of the video. They were satisfied with their decisions
based solely on the more overt behaviours. While this procedure
resulted in the majority of teachers making similar ratings, it was
not a reliable one when judging the performance of children who
openly displayed few ‘clues’ as to the type of thinking strategies
they were employing. Only the expert and rater A5 initiated more
thorough searches to detect additional clues to verify their
judgements. This would often involve repeated reviews of the same
video segments until the rater was satisfied that every clue to a
child’s strategy use had been detected.
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S U M M A RY  A N D  C O N C L U S I O N

This report has presented findings of an investigation intended to
determine the degree of agreement between teachers when
judging the arithmetical ability of young children on the SENA, a
performance-based assessment instrument that was an integral
component of the 1997 Count Me In Too Project. Background
information relating to the origins of CMIT, its aims and key
elements such as the Learning Framework in number (Wright,
1994) were included to provide a context for the study and so that
the implications of the findings might be appreciated more fully.

Characteristics used to assess the reliability of teacher ratings in
this investigation were: (a) the variability of raters’ judgements on
the different aspects of the Learning Framework; (b) the variability
of raters’ judgements across aspects for different children; (c) the
correlation of individual teacher’s ratings with that of the expert’s
ratings; and (d) the correlation of individual teacher’s ratings with
the mean rating of the whole group. Results showed that while
there was some degree of inter-rater variability on the Forward
Number Word Sequence, Backward Number Word Sequence and
Numeral Identification aspects of the SENA, it was not significant.
In addition, it was found that teachers’ ratings were similar to
those that were given by the expert and that there was a high
degree of agreement between individual teacher’s ratings and that
of the whole group.

The source(s) of variability, while not significant, was investigated
further so as to determine, if possible, the reasons for
disagreement. It was found that most of the variability could be
accounted for by a small group of raters, and in particular, C10.

The interview data provided some insights into why raters differed
on their judgements. Possible explanations for the variability in
ratings were suggested. These were characterised by three
‘strategies’ that different raters adopted to assist them make
decisions regarding children’s performance levels. Each of these
strategies were characterised by particular ‘factors’ that seemed to
initiate and fuel the use of the strategy.

First, there was the student confidence factor. Teachers tended to
rate more severely when a child was seen to be lacking in
confidence. Secondly, the rater uncertainty factor. If a teacher was
uncertain as to where a child might ‘belong’ on the Framework,
they would rate more severely. This was characterised by a rater’s
inability to elaborate about a child’s performance or to provide a
rationale for a rating. Thirdly, the initial impression of a student
influenced the final judgements of some raters. This strategy was
evident when raters ignored a child’s performance and
rated according to their first impression of a child
regardless of the child’s performance on subsequent
tasks.
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While teachers were competent in interpreting behavioural
indicators that were easily detected, such as finger counting, the
majority did not engage in detailed searches intent on detecting
less overt clues to the strategy use of children. It is possible that
training teachers to take account of less overt behavioural
indicators, such as eye movements, may assist them in their
decision-making process. It is also possible that making teachers
aware of the impact certain factors have on some teachers’
judgements may alleviate the problem of rater severity to some
degree.
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A P P E N D I X  C

C R I T E R I A

M O D E L F O R DE V E L O P M E N T  O F  EA R LY  AR I T H M E T I C A L  ST R AT E G I E S

Stage 0: Emergent Counting.  Cannot count visible items.  The child
either does not know the number words or cannot coordinate the
number words with items.

Stage 1: Perceptual Counting.  These children are limited to counting
items they can perceive (i.e. see, hear or feel)

Stage 2: Figurative Counting.  Children can count concealed items
but may include unnecessary activity.  For example, given a
collection of 5 items and a collection of 3 items (both screened)
the child will count from 1 in an attempt to determine the total
number of items.

Stage 3: Counting-on.  The child typically counts-on rather than
counting from 1 when solving tasks involving hidden items.  These
children count-on to solve additive and missing addend tasks and
may use counting-down-from strategies  (eg 17-3 as 16, 15, 14 -
answer 14) but not counting-down-to strategies (eg 17-14 as 16,
15, 14 - answer 3).

Stage 4: Facile Number Sequence. The child can use a range of
strategies that involve procedures other than counting by ones but
may include counting by ones.  For instance, the child might solve
an additive problem using strategies such as compensation, adding
to ten, or commutativity.

MO D E L  F O R  T H E  CO N S T RU C T I O N O F  FO RWA R D NU M B E R  WO R D SE Q U E N C E S

(FNWSS)

Level 0:  Emergent FNWS.  Cannot produce the FNWS from 1 to 10.

Level 1:  Initial FNWS up to 10.  The child can produce a number
word sequence from 1 to around ten.  The child cannot produce
the number word just after a given number.  Dropping back to 1
does not occur at this stage.

Level 2:  Intermediate FNWS up to 10.  The child can produce the
number word just after a given number but drops back to 1 when
doing so.

Level 3:  Facile with FNWSs in the range 1 to 10.  Produces the
number word just after a given number in the range 1 to 10
without dropping back, but typically drops back for numbers after
10.

Level 4:  Facile with FNWSs up to 30.  The child produces the number
word immediately following given numbers in the range
1 to 30 without dropping back.
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Level 5:  Facile with FNWSs up to 100.  Produces the number word
immediately following given numbers in the range 1 to 100 without
dropping back.

CO N S T RU C T I O N O F  BAC K WA R D NU M B E R  WA R D SE Q U E N C E S

(BNWSS)

Level 0:  Emergence of BNWS.  Cannot produce the BNWS from 10
to 1.

Level 1: Initial BNWS from 10 to 1.  Can produce the BNWS from 10
to 1 but cannot produce BNWSs from number words less than 10.
The child cannot produce the number word immediately before a
given number, and the “dropping back to 1” strategy is not available
to the child.

Level 2: Intermediate BNWS from 10 to 1.  The child can produce the
number word immediately before a given number up to 10, but
typically drops back to 1 when so doing.

Level 3: Facile with BNWSs up to 10.  Produces the number word
immediately before a given number in the range 1 to 10, without
dropping back, but typically drops back to 1 for numbers after 10.

Level: Facile with BNWS up to 30.  Produces the number word
immediately before given numbers in the range 1 to 30 without
dropping back.

Level: Facile with BNWSs up to 100.  Produces the number word
immediately before given numbers in the range 1 to 100 without
dropping back.

MO D E L  F O R  T H E  DE V E L O P M E N T O F  NU M E R A L  ID E N T I F I C AT I O N

Level 0: Emergent Numeral Identification. Cannot identify some or all
of the numerals in the range 1-10.

Level 1:  Numerals to 10. Can identify numerals in the range 1-10.

Level 2:  Numerals to 20. Can identify numerals in the range 1-20.

Level 3:  Numerals to 100.  Can identify one and two digit numerals.

Level 4:  Numerals to 1000.  Can identify one, two and three digit
numerals.
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M O D E L  F O R  T H E  DE V E L O P M E N T O F  BA S E -TE N AR I T H M E T I C A L

ST R AT E G I E S

Level 1: Initial Concept of Ten.  The child does not see ten as a unit of
any kind.  The child’s focus is on the individual items that make up
the ten.  A necessary condition for attaining Level 1 is attainment
of at least Stage 3 in the Stages of Early Arithmetical Learning.

Level 2: Intermediate Concept of Ten.  Ten is seen as a unit composed
of ten ones.  The child is dependent on re-presentations* of units
of ten such as hidden ten-strips or open hands of ten fingers.  The
child can perform addition and subtraction tasks involving tens
where these are presented with materials such as covered units of
tens and ones.  The child cannot solve addition and subtraction
tasks involving tens and ones when presented as written number
sentences.

Level 3: Facile Concept of Ten.  The child can solve addition and
subtraction tasks involving tens and ones without using materials
or re-presentations of materials.  The child can solve written
number sentences involving tens and ones by adding or subtracting
units of ten and ones.
* A re-presentation can be thought of as a mental replay of a prior experience (ie in

reflection) that is distinct from and separated in time from the experience itself.
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