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ABSTRACT

This study explored the development of a series of local norming Tables for
Curriculum Based Measurement (CBM) reading and writing measures and Dynamic
Indicators of Basic Early Literacy Skills (DIBELS) for use in Grades Kindergarten through 7
of School District 57 (Prince George). A total of 2420 students from 44 elementary schools
participated in a total of three testing sessions that took place in the fall, winter and spring of
the 2002/2003 school year. The method of sampling and data collection was explained. The
quality of the data set was evaluated. Stability and equivalence coefficients were calculated
for these measures. Equivalence of the probes used for both reading and writing subtests
were assessed using Analyses of Variance procedures. A series of norm tables for Grades 1
to 7 for the fall, winter, and spring testing periods were generated for CBM measures entitled
Words Read Correctly, Total Words Written, and Words Spelled Correctly. A series of norm
tables for Grades 1 and Kindergarten were generated for DIBELS measures which included
Letter Naming Fluency, Nonsense Word Fluency, Initial Sound Fluency, Phonemé
Segmentation Fluency and Oral Reading Fluency. These analyses indicate that the CBM and
DIBELS measures possess the technical qualities necessary for their use as intended by
School District 57. The increases in the CBM norm values over their 1996 values illustrate
the wisdom of the completion of this renorming study in 2003 and more generally the need

for renorming studies to be done on a regular basis.
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Chapter One: Introduction

Assessment of ability is a major component of any educational program (Deno,
1985). Types of assessment vary across a wide spectrum from the subjective to the
objective and from the holistic to the atomistic. Currently, the Ministry of Education in
the province of British Columbia places a strong emphasis on data collection as a
measure of accountability within the school system. In their document entitled District
Accountability Contract, the British Columbia Ministry of Education (2004) states,
“Amendments to the School Act created an accountability cycle that requires each
school, each district and the Ministry of Education to review performance measures and
to plan, annually, for improvement” (p. 3). School Districts and individual schools
across the province are preparing annual accountability documents to track student
progress. In order to track student progress, schools need reliable assessment
instruments. Two performance measures used to track student success are the atomistic
assessments, Curriculum-Based Measurement (CBM) and Dynamic Indicators of Basic
Early Literacy Skills (DIBELS) scores (Spruceland Elementary School, 2004). For
example, a school could keep records of students reading at or above a certain percentile.
This study will focus on the development of a set of norming tables for CBM and
DIBELS that School District 57 (hereafter SD 57) uses, in part, as data to support its
contract with the ministry.
Instruments

This study focused on CBM measures of Reading and Writing Fluency and
DIBELS measures of Letter Naming Fluency, Initial Sound Fluency,

Phoneme Segmentation Fluency, Nonsense Word Fluency and Oral Reading Fluency.



CBM measures. Shinn and Bamonto (1998) define CBM as “a set of standard,
simple short-duration fluency measures of reading, spelling, written expression, and
mathematics computation” (p.1). The CBM Reading Test is a fluency measure of Words
Read Correctly (WRC) in one minute. The students are given a passage to read and the
scorer counts the number of correct words read in one minute. The CBM Writing Test is
a fluency measure of Total Words Written (TWW) in three minutes. The students are
given a sentence starter and asked to continue the starter. The scorer counts the number
of words correctly written in three minutes. A refinement of the CBM Writing Test,
Words Spelled Correctly (WSC) counts the number of words spelled correctly from that
same three minute writing sample.

DIBELS measures. Letter Naming Fluency (LNF) is a DIBELS measure that is
administered for one minute. Students are presented with a printed page containing rows
of randomly ordered upper and lower case letters and are asked to name as many letters
- as they can in one minute. The raw score is the total number of letters correctly
identified in one minute.

Initial Sound Fluency (ISF) is a DIBELS measure that requires children to
identify from an array of four pictures, the word that begins with a target sound. For
example, the examiner would say, “This is an egg, dice, spider and ladder. Which picture
begins with /1/?”” There is a total of 16 items on each probe. The ISF measure takes about
3 minutes to administer and has over 20 alternate forms to monitor progress. A
calculation is applied to determine the number of initial sounds in one minute.

Phoneme Segmentation Fluency (PSF) is a DIBELS measure that assesses a

child’s ability to fluently segment three- and four-phoneme words into individual



phonemes. In the simplest case each letter has a specific phoneme or distinctive sound.
In the Kindergarten PSF test students are orally presented with three- to five-letter words
and asked to repeat the word in segmented syllables or phonemes. In the example of
“bad” the correct response are the sounds /b/, /a/ and /d/. In the word “beach” the correct
response are the sounds /b/, /ea/ and /ch/. The number of correct phonemes segmented in
one minute is the child’s score.

Nonsense Word Fluency (NWF) is a DIBELS measure that assesses a child’s
ability to decode nonsense words. The student is presented with randomly ordered
vowel/consonant and consonant/vowel/consonant nonsense words such as e, dos, and
tob. The student can reproduce the letter sounds or read orally the whole word. The
student would receive a score of three for the word ftob whether the student produced the
word by letter sounds or read the complete word. The number of letter sounds produced
in one minute is the student’s score. Good,'Wallin, Simmons, Kame’enui, and Kaminski,
(2002) state, “Because the measure is fluency based, students receive a higher score if
they are phonologically recoding the word and receive a lower score if they are
providing letter sounds in isolation™ (p. 8).

Oral Reading Fluency (ORF) is a DIBELS measure that assesses a child’s
reading fluency. It is similar to the CBM reading measures and administered in a similar
way. To ensure equivalent reading levels, “the Spache readability was used to révise and
refine passages to keep the readability in a target range for each grade, but a broad range

of readability estimates were considered in developing the passages” (Good et al. (2002)

p. 10).



As mentioned previously, scoring of CBM and DIBELS measures is objective.
The CBM measures, in brief, rely on word counts. The DIBELS measures rely on
counts specific to each instrument. The method of scoring all of the CBM and DIBELS
instruments is described in the CBM / DIBELS guidebook available from SD 57.
(School District 57, 2003)

Advantages of CBM and DIBELS Measures

One of the primary advantages of using CBM and DIBELS instruments is their
ease and speed of administration. The testing procedures are clear and do not require a
great deal of training to administer. The CBM and DIBELS instruments that this study
describes take only a matter of minutes to administer to students. A CBM or DIBELS
score is not a diagnostic measure on its own. Certainly, an experienced test administrator
may learn where a child is experiencing errors but the real value of CBM and DIBELS
lies in allowing large numbers of children to be screened quickly. Students’ scores are
indicators that identify children who might need to be followed up with additional time
consuming and expensive diagnostic testing,

The scoring of CBM and DIBELS instruments is, a much as possible, objective
as a result of standardized rules. This eliminates subjective scoring and numerous
different markers can obtain the same score. This very high inter-rater agreement is
important (Sax, 1997) as many different teachers are going to administer and score the
same instrument. It also increases the accuracy of student comparisons made based on
score results.

Traditional assessment instruments measure skills indirectly. Curriculum-Based

Measurement and DIBELS instruments measure skills directly. For example a traditional



reading test may ask the student to read a passage and perform another task such as
matching or selecting a multiple-choice answer and filling in a blank on a “bubble”
answer sheet. The fine motor and organizational skill needed to fill in the bubble sheet
correctly has little to do with reading but it does make the test easy to mark. In other
words, the measure of the students’ reading ability will be related to their ability to track
questions and answers accurately when they fill in a bubble sheet. Additionally, the
cognitive skills needed to select a correct response to a multiple choice question may not
be related to measure of reading comprehension in text.

Traditional types of assessment instruments also fall short when it comes to error
analysis. All that is known is the student answered the question incorrectly but not where
the student went wrong. CBM measures provide direct information to the scorer as to
what type of errors the student is making. For example, when administrating CBM
Reading Fluency the tester can notice if the child is stumbling over certain letter
combinations. In another example, when administrating the DIBELS Letter Naming
Fluency the tester can note which letters the child does not know.

Traditional published assessment tools are useful for measuring individual
differences between students but are not useful for measuring individual student learning
over time (Hively & Reynolds, 1975). Marston, Fuchs and Deno (1986) also established
this point with a sixteen week comparison of CBM measures and published norm-
referenced tests. Growth was far more evident using the CBM measures and was more in
line with teacher evaluations as well. Marston and Magnusson (1985) reported similar
findings in a ten week study. The DIBELS measures developed by Kaminski & Good

(1998) were developed to monitor growth in the acquisition of critical early literacy



skills (Good, Gruba, & Kaminski 2001). DIBELS measures are designed to be used in a
dynamic or ongoing way over time rather than as a summative measure.

Through the use of CBM and DIBELS instruments a tester can track student
progress with a direct skill measurement normed against the peers from the student’s
school district. This is more desirable than the use of national norms of other
instruments which may not accurately reflect the population of a particular region. As
well, national norms often include grade equivalency scores which in my experience are
sometimes misunderstood and misused by staff.

Another problem of published tests relates to the test-retest phenomena (Sax,
1997). The frequency of testing must be reduced to prevent a student from learning the
test or recalling some of the questions. The tests are not designed to be used frequently.
CBM measures on the other hand can be administered on a weekly basis by using one of
many alternate forms generated from the student’s curriculum. CBM and DIBELS
measures are designed to be used frequently with no loss of reliability due to test-retest.

The advantages of ease and expediency of CBM and DIBELS assessments make
them particularly useful for accountability purposes. Their direct measurement, error
analysis and objective scoring provide further pedagogical advantages.

Rationale for Renorming

School District 57 (Prince George) has been using CBM atomistic measures
district wide since 1996. Dr. Peter MacMillan of the University of Northern British
Columbia and others developed the original sets of norm tables used to measure reading
and writing fluency in 1995 (School District 57, 1995). These tables were developed

before the CBM measures were in wide use in the district.



In light of the push for school districts to demonstrate accountability to the
ministry through data collection, it was important that current norm tables were
available. Given that the norm tables were over five years old and that CBM
measurements are now in wide use in all of the schools in the district, district
administrators decided it was time to renorm the tables that had been developed by
SD 57 in 1996. To maintain the validity and reliability of any assessment tool it is
necessary to renorm it on a regular basis and as with any norm-referenced test is
important that the norms reflect the population that is being tested. (Sax, 1997)
Renorming was also done to improve the delineation of student performance.

In addition to the CBM instruments being used, SD 57 officials decided to
introduce a new set of similar measures, Dynamic Indicators of Basic Early Literacy
Skills (DIBELS), to be used for Kindergarten and Grade One students. A series of norm
tables was required to increase the utility and local relevance of the DIBELS
instruments. The purpose of this study was to create a series of norm tables for CBM and

DIBELS measures used in SD 57.



Chapter Two: Method

Sample

Shinn (1989) states “Guidelines established by the American Educational
Research Association and the National Council on Measurement in Education (1985)
state that all tests used in education and psychology must be valid, reliable, and, if they
are to be used in a norm-referenced manner, have adequate normative data” (p. 19). For
the renorming project over 2400 children were randomly selected to be in the norming
sample. This was 25 percent of the population of Grades K-7 in the school district that
commissioned the study.

Forty-four schools took part in three testing periods to make up the norming
sample. Sample size is very important when developing district norms. Shinn (1989)
suggests that 100 to 150 students per grade are needed in the sample group to develop
district norms. The lowest number of students sampled in a grade in this present study
was 258 with the highest being 353. (See Table 1 for a description of the numbers of
students sampled.)

Sampling Procedures

In September 2002 teachers from every elementary school in SD 57 attended a
workshop on the selection procedures for the norming sample and administration of the
CBM and DIBELS instrument.

Students were selected for the norming sample from those who were registered in
elementary schools by October 4, 2002. There were very few students excluded from the
norming sample. The students who were excluded included level one and level two ESL

students, students with mental disabilities, other hard-labeled students such as hearing-



impaired, visually impaired, or autistic students and students enrolled in French
Immersion. Including students with a wide range of abilities in the norming sample was
important to ensure that the norm tables were representative of the full population.

Table 1.

Norming Project Sample Size

Grade Number of Students Sampled

K 258
1 263
2 288
3 298
4 330
5 301
6 39
7 353
Total 2420

An alphabetical list of students was generated for each grade of the school. Each
school was provided a random start number that determined how to choose the first
student to begin the selections of students from their alphabetized lists. After the first
student was chosen every fourth student in the grade was included in the norming
sample. For example if the first student selected was named Smith every fourth student
after the name Smith would be chosen to be included in the norming sample. Upon

reaching the end of the alphabetical list the students were then chosen from the
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beginning on the alphabetical list while still following the “every fourth student” pattern
until returning to the random start student.

Directions were very specific about the remaining students on the list for each
grade. If there was only one name remaining it was not included in the sample. If there
were two names remaining the second name was included in the sample. If there were
three names remaining the third name was included in the sample.

Some procedures were developed in anticipation of problems that occur when
dealing with large norming samples. For example if a target student was absent for the
entire two week testing period they were not included in that norming period but they
were included again in the next testing period. If the target student moved away from the
school during the year, a list of students at that grade level that were new to the school
was generated. The new stﬁdents’ names were put into a hat and one student was
randomly selected to replace the missing student in the norming sample. If there were no
new students at that grade level an alternate student was selected from the general grade
population by flipping a coin. If the coin came up Aeads the student alphabetically
above the target student who had left the school was selected. If the coin turned up tails
the student alphabetically below the target student who had left the school was selected
to be part of the norming sample.

Probe distribution. The reading passage given to students for the CBM reading
measure is called a probe. There were six different CBM reading probes administered to
students within each grade. The probes were collected by SD 57 staff from grade level

reading materials and were not newly developed for this norming study. The reading
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probes were chosen on the basis of mid-year readability level for each grade. (School
District 57, 2003)

Each school was assigned a probe number with which to begin its cycle of testing
to ensure that all probes were used by all grades in all three testing periods. In the 1995
norming sample one probe was administered to all the students at that school. In other
words, School A may have administered Probe 1 and School B may have administered
Probe 2. This may have led to some school effects that could have affected the
reliability of the norming Tables. Test procedures in the 2002 norming project were
designed to eliminate this possible effect in the second norming sample.

The story starter given to students for the CBM writing assessment is refeﬁed to
as a writing probe. There were six writing probes that were given to all the students
across the grades. These probes were developed by school district personnel. As with the
reading probes, any one student would be exposed to three of the six possible probes
during the testing cycle.

It was a little more difficult to randomize the use of the writing probe. The 44
schools that participated in the norming sample were divided into six groﬁps of relatively
equal populations. All of the schools participated in the three norming periods. The six
writing probes were randomly yet equally divided among the six groups, grades and
testing periods. Rather than the probes being administered to individual students, the
probes were randomly administered to classes of students. The same six writing probes,
as shown in Appendix E, were used for all the students in all grades.

In the SD 57 1996 norming sample there may have been some economic bias or

school effect because the probes that were used to collect the previous set of data were
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not distributed randomly to the subjects in the sample. It was thought at the time that due
to the similarity of the probes, the data collected would be similar. Some school effect
was noticed after the data was collected. Although it was not considered significant in
the creation of the norming Tables an effort was made to clear this new data set of any
such problem. In this new norming sample all six reading probes were distributed
randomly to all the students in all schools. A similar process to that used for student
selection was used to determine which student got which probe. As mentioned
previously this was not the case for the writing probes. The reading probes were
administered individually while the writing probes were administered to groups of
children all at the same time.
Data Collection

Each school recorded the CBM results for individual students on recording forms
created in FileMaker Pro™ by SD 57. The complete forms were transmitted
electronically to the central office where all the individual school files were combined
into a large district database. The data were screened for data entry errors and these were
corrected. Next, the data were examined for inconsistencies and outliers. Overly high
scores, which appeared to be at first outliers in the data set, were checked with
individuals at schools. Upon investigation these high scores were found to correspond
with the students’ performénce and ability in class so were not dropped. Some zero
scores were dropped from WRC from each testing period when it was felt by the
recorder that the student was not trying to complete the task. Scores that were dropped

this way had little to no effect on the sample size. The data were exported as tab
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separated text to SPSS 9.0 and saved as an SPSS file where analysis was completed. The

data were sorted by grade before the quality was analyzed.
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Chapter Three: Results

The data file was analyzed to evaluate its quality before norm tables were
generated for CBM Words Read Correctly, CBM Words Spelled Correctly, CBM Total
Words Written, DIBELS Letter Naming Fluency, DIBELS Nonsense Word Fluency,
DIBELS Initial Sound Fluency, DIBELS Phonemic Segmentation Flugncy, and DIBELS
Oral Reading Fluency for three time periods; fall, winter and spring. Some of the
analyses inclu&ed descriptive statistics, the shape of the distribution of scores,
distribution and differences of probes, the stability between testing periods, internal
validity measures and the reliability of the data.

Descriptive Statistics

CBM. The descriptive statistics of the CBM instruments revealed skew and
kurtosis values of intermediate students not greater than + 0.31 and 0.91 respectively.
The large majority of the CBM results had skew values that were less than two times the
standard error: that is, the distributions do not deviate from normality in the population
(see Appendix B for the complete results). Standard deviations were somewhat higher in
the early grades and became smaller as the students got older. This suggests there is
more variability in reading and writing scores at the Grade 2 level than at the Grade 7
level.

DIBELS. The descriptive statistics of the DIBELS instruments revealed that skew
values were often more than twice than standard error which suggests that the
distributions deviate from normality in the population. Kurtosis ranged from a high of
7.7 in fall scores of Grade 1 Nonsense Word Fluency to a low of -0.84 in spring testing

on Kindergarten Phonemic Segmentation Fluency. In Kindergarten the standard
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deviations were often greater than the mean which indicates a large variance in the
scores. In Grade 1 the standard deviations were on a similar scale to those found in the
CBM results. The high positive skew values in many of the DIBELS distributions were
most likely the result of tasks presented to the children, prior to formal instruction of the
skills of interest, which resulted in a large number of zero scores. The instruments used
do not appear to be sensitive at the lower scores. As the children became more proficient
at the skill, such as letter naming, (see Table 2) the skew and kurtosis values dropped.
Standard deviation scores also dropped as a proportion of the mean. The drops in these
values suggest the children were becoming more proficient at the task and that there was
less variability in the scores.
Shape of the Distributions

Graphic displays of histograms, with a normal curve overlay, were observed for
each instrument in each testing period. Normal data distributions are not required to
generate the percentile ranks that make up the norming tables but given the large sample
size, an instrument that is sensitive to the population should generate a normal data
distribution. Normal distributions give a measure of reliability when using the norm
tables with the larger population in the grade.

The shapes of the distributions were observed for one additional reason. One of
the assumptions used when performing an ANOVA is that the data are normally
distributed. I wanted to check the distributions to make sure that this assumption was

valid.
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Table 2.

Letter Naming Fluency Results for Kindergarten

Mean SD Min Max Skew Kurtosis

Fall 1004 1141 O 84 2.065 7.049

Winter 2006 1494 0 93 905 1.503

Spring 29.85 15.78 0 84 319 -0.002

CBM distributions. The distributions of the CBM reading and writing scores
were all essentially normal in the intermediate grades. This was not surprising given the
skew and kurtosis results observed from the descriptive statistics of the instruments. An »
example is given in Figure 1 of the spring testing of Grade 4 Words Read Correctly. This

example is fairly typical of all the CBM distributions from Grades 3 to 7.

Spring WRC

GRADE: 4
40
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Frequency

Figure 1. Example of typical CBM distribution
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The Grade 2 Words Read Correctly distribution started with a slightly positive

skew in the distribution as indicated in Figure 2. As the children progressed in their

abilities the distribution moved to a more normal curve although with a small positive

skew. The Grade 1 distributions showed a similar distribution to the positively skewed

distribution of fall Grade 2 Words Read Correctly seen in Figure 2.

Fall Words Read Correctly Spring Words Read Correctly
GRADE: 2 GRADE: 2

50 30

404 F P e

30 i 20+ V— r'\ [
1 AIHIN

20§

10 4

R v N
d

0

Frequency

o b

"0.0 20. 40. 60. 80. 10 12 14 16 18 20

0 0 0 0 00 00 00 00 00 00 "10. 30. 50. 70. 90. 11 13 15 17 19 21

¢ o 0 o 0 00 00 00 00 00 00

Figure 2. Change in Grade 2 reading distributions

DIBELS distributions. DIBELS distributions were in most cases not normal and

more often positively skewed, sometimes dramatically so, as illustrated in Figure 3. The

distributions, while remaining positively skewed, all reflected the growth in skills over

Winter PSF
GRADE: Kindergarten
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Figure 3. Winter phoneme segmentation fluency for kindergarten
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time. This trend is well illustrated in Figure 4, which shows the changes in Letter

Naming Fluency in Kindergarten over the three testing periods.

Fall Letter Naming Fluency
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Figure 4. Change in distribution of Kindergarten Letter Naming Fluency over time



19

Probe Distribution

To ensure that the CBM norm tables fairly represented the population to which
they were being applied it was important to ensure a fair distribution of the probes used
to generate the data. The DIBELS measurements did not use different probes during the
same testing period. All children received the same DIBELS probes so no analysis of
probe distribution was necessary. The Grade 1 students were tested with CBM probes
only in the spring.

CBM reading. Distributions for CBM reading probes presented in Table 3
indicate that there was a relatively even distribution of the probes in the three testing
periods. The minor variations in the total number of probes distributed in each testing
period are due to student absences.

CBM writing. The CBM writing probe distribution presented in Table 4 appears
to be less well distributed as compared to the reading probe distribution. The reason for
the unequal distribution is because the writing probes, as mentioned previously, were
administered to entire classes. A small variation of distribution can make a large
difference in the total number of scores for that probe because a two or three class
difference in distribution can amount to a difference of 50 or 60 probes being
administered. However, this variance in writing probe distribution was not considered
large enough to have a meaningful impact on the norming tables.

Probe Differences

To discover if any one probe differed in difficulty from any other, an ANOVA

was performed on each grade of the CBM probes using the options available in SPSS

9.0™. One of the difficulties in using six different probes is ensuring equality between
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“What if the students are interested in one sentence starter over another? Wouldn’t they

Table 3.

Reading Probe Distribution

Probe Gr.7 Gr.6 Gr.5 Gr.4 Gr.3 Gr.2 Gr. 1
Number N N N N N N N
Fall 1 55 52 46 52 44 44
2 56 51 45 49 44 41
3 54 50 43 SO 46 42
4 53 50 43 52 47 44
5 55 52 50 52 47 47
6 55 51 46 52 49 44
Total 328 306 273 307 277 262
Winter 1 56 52 48 55 50 46
2 56 53 46 49 46 43
g 58 53 47 49 46 43
4 55 49 44 52 45 41
5 54 49 42 52 48 45
6 56 54 51 52 48 47
Total 335 310 278 309 283 265
Spring 1 56 56 50 53 48 45 45
2 56 53 49 53 46 46 44
3 58 55 44 53 47 49 42
4 56 52 48 49 47 43 37
5 56 49 43 S50 45 41 41
6 55 49 42 51 48 42 39
Total 337 314 276 309 281 266 248




Table 4.

Writing Probe Distribution

Probe Gr.7Gr.6Gr.5Gr.4Gr.3Gr.2Gr. 1
Number N N N N N N N

Fall 1 55 60 49 57 45 44
62 52 52 54 51 44
21 .2& 351 65 19 450
71 68 38 46 46 42
71 61 49 51 40 44
55 44 40 36 40 40

N W AW

Total 335 313 279 309 281 264
1 56 59 37 38 39 42
2 57 55 49 55 45 46
8 70 59 S8 53 44 39
4 19 50 52 65 66 54
5
6

Winter

71 28 44 48 52 46
62 64 44 51 40 44

Total 335 315 284 310 286 271

1 69 59 45 54 43 45 38
2 67 55 43 46 47 45 44
3 61 59 48 54 44 44 37
4 56 50 52 51 43 39 50
5
6

Spring

20 28 53 65 60 49 53
64 64 42 46 48 43 29

Total 337 315 283 316 285 265 251

be inspired to write more?” If one set of scores is significantly better than another, then

the starting sentence of the probe could be considered to be one of the reasons for the
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difference. It was also important to ensure that the reading probes were of the same level
of difficulty. Before running the ANOVA the data was tested for homogeneity of
variance which is one of the underlying assumptions of an ANOVA. Of the 18 groups
(seven grades and three testing periods) tested for Words Read Correctly there were
some groups that showed some small departures from the assumption of equal variance.
No violations of homogeneity of variance were repeated consistently between testing
periods or in any grade. Significant findings using the Levene statistic included F (5,
241) = 3.59, p<.01 for the spring test of Grade 1 Words Read Correctly and F (5, 256) =
4.50, p<.001 in the fall testing of Grade 2 Words Read Correctly. I do not think the
violations of homogeneity of variance affected the results of the ANOVA which is a
robust test given the large similar sample sizes (balanced design) and normality of the
distribution as mentioned previously.

CBM reading. Due to developmental reading abilities, each grade was given a
different set of six reading probes. After performing the ANOVA there were some
probes in some testing periods that appeared to be discrepant from the others as shown in
Table 5. An alpha level of .01 was considered appropriate, as the Bonferoni corrected
alpha for 3 testing periods would have been .016. The significant findings are I believe,
either a Type I error or a form of group effect. Type I errors are a false positive which
means a difference is shown as si gnificant when no there is no actual difference. If
indeed a probe was different from the others the differences should consistently appear
in each testing period.

The suggestion of a group effect is based on the observation that Probe 4 and

Probe 5 administered to Grade S students in the fall and winter respectively showed a



significant difference. Given the research design, Probe 5 would be given to students

after Probe 4. The differences in the probes showed they were generating higher mean

scores than the

Table 5.

Analysis of Variance for Probe Differences in Words Read Correctly

Fall Winter Spring
Grade df, F p df, F p dfy, F p
7 326 203 .075 334 2.84 .016 334 3.79 .002*
6 305 3.65 .003* 309 .399 .850 311 123 .294
5 271 230 .046 276 3.96 .002* 273 1.88 .097
4 304 14 224 308 264 .023 308 298 .012*
3 274 1.66 .144 281 2.77 .019 280 1.66 .144
2 261 358 .004* 263 1.25 .298 264 2.14 .049
1 246 236 .041
(df, was 5 for all cases) *p<.01
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other probes. Perhaps, by chance, a capable group of students was given these probes in

succession.

CBM writing. The results in Table 6 show some significant differences using a

conservative alpha of 0.01 in Total Words Written in fall of Grade 5 and 6, winter of

Grade 3 and spring of Grade 7. Further analysis showed that Probe 3 appeared

discrepant, generating a lower mean score in Grade 6. Probe 4 appeared to be generating

a lower mean score and was the cause of the discrepancy in the fall of Grade 5. In the

winter of Grade 3, Probe 6 generated a higher mean score and appeared discrepant from



the rest of the probes. In the spring of Grade 7 Probe 4 was discrepant, generating a
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higher score than the other probes. I believe these were all false positive results or Type 1

errors. In one testing period Probe 4 generated a lower mean, while in another testing
period the same probe generated a higher mean than the other probes. As mentioned

Table 6.

Analysis of Variance for Probe Differences in Total Words Written

Fall Winter Spring
Grade df, F P df, F p df, F p
7 334 1.67 .142 332 247 .033 333 3.39 .005*
6 312 471 .000* 311 1.48 .196 310 .82 .537
5 277 396 .002* 279 .84 552 276 .34 .890
4 306 .78 .563 306 1.59 .162 308 45 .816
3 280 .73 .600 282 3.82 .002* 278 .85 .520
2 263 1.77 120 266 1.60 .159 264 1.50 .191
1 246 2.40 .038
(dfy, was 5 for all cases) ¥*p<.01

previously the differences between probes should be repeatable in different testing

periods and at the very least the probe should be discrepant in the same way generating a

consistently higher or lower mean score. Replication of differences does not occur either

across grades or testing periods; therefore I think the all the significant differences were

the result of a Type I error.

One of the reasons for the differences in probes might be attributed to class

effect. Unlike the reading probes that were evenly distributed across the sample
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population the writing probes were given to a whole class at the same time. Therefore,
the means of a few poorly performing classes writing the same probe could influence the
results.

Probe summary

In summary analysis of both the reading and writing probes show them to be
equivalent due to their even distribution and similar scores. Actual distributions of the
probes reflect positively on the procedures developed to ensure a wide, even distribution
of the probes.

Measures of Stability and Equivalency

Equivalence and stability of scores over time are measures of reliability. The
scores change because of variability in external contributing factors. The children also
progress in skill performance but given the large sample used in this study, the progress
of the groups is similar or equivalent. High correlations for CBM scores between testing
periods observed in Table 7 suggest that the students are performing in a similar way on
a similar task.

CBM coefficients of equivalence and stability. Pearson correlations for the CBM
instruments across norming periods were also performed (Table 7). They are a measure
of equivalence because of the different probes used and a measure of stability because
they compare different testing times. As expected, as the students improve over time, the
spring scores are less highly correlated to the fall scores as compared to contiguous
testing periods. The correlations are high, and given that they are a combined measure of
stability and equivalence, a researcher might expect even higher correlations of either

equivalency or stability when measured in isolation. Lower, yet consistent, correlations



between writing scores across testing periods suggest that the writing task has more
variability for individual students.

Table 7.

Pearson correlations for CBM measures between norming periods

Words Read Correctly

Grade fall-winter T winter -spring T fall-spring
1 _ _ —
2 .87 .86 .84
3 .87 .89 .83
4 .86 .87 .86
5 .87 .86 .84
6 .89 .85 .81
7 .89 .89 .86

Total Words Written

Grade T fall-winter T winter -spring I' fall-spring
1 e o =
2 .62 .65 .59
3 .66 .65 .59
4 .62 .56 .60
5 .60 62 .60
6 74 .67 .65
7 70 .63 .58

(All correlations are significant at the 0.01 level two tailed)
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DIBELS coefficients of stability. Correlations for the DIBELS instruments across

norming periods were also performed. The results are displayed in Table 8 and 9. Only

one DIBELS measure, Letter Naming Fluency, was used over the three testing periods as

compared to the CBM measures. The values are generally higher than CBM measures of

TWW but lower than CBM WRC. PSF values of .69 are identical for winter-spring
Table 8.

Pearson Correlation for DIBELS Kindergarten Scores Between Norming Periods

I fal-winter T winter -spring T fall-spring

Letter naming fluency (LNF) .79 9 .65
Nonsense word fluency (NWF) .74

Initial sound fluency (ISF) .70

Phoneme segmentation fluency (PSF) .69

(all correlations are significant at the 0.01 level, two tailed)
Table 9.

Pearson correlation for DIBELS Grade one scores between norming periods

I fall-winter T winter -spring T fall-spring

Nonsense word fluency (NWF) .67 .82 .65
Phoneme segmentation fluency (PSF) .70 .69 .55
Oral reading fluency (ORF) .90

(all correlations are significant at the 0.01 level, two tailed)
for both Kindergarten and Grade 1. Again, as noted in the CBM values the correlations

are lower when comparing fall-winter and fall-spring scores, varying for Kindergarten
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LNF from .79 to .65 respectively. A similar change can be observed in the Grade 1 PSF
measure that drops from .70 for fall-winter to .55 for fall-spring. The low fall-winter
correlation in Grade 1 NWF (.67) may be due to the dramatic positive skew to the
distribution of the fall sample. In other words, it is difficult to get strong correlations to
different set of scores if one set has a large number of zero scores. Severely non-normal
distributions will produce lower correlations so the correlations in Table 8 are good. The
winter-spring correlation for NWF is notably higher (.82) because the distributions are
less positively skewed and approach a more normal distribution. As the students improve
over time, the spring scores are less highly correlated to the fall scores as compared to
concurrent testing periods. This is similar to the CBM results.
Measures of Internal Validity

Correlations among measures that are related conceptually or theoretically are
coefficients of internal validity. High correlations between similar skills suggest that the
instruments are valid because they are both measuring what they are supposed to
measure. Lower correlations between dissimilar skills can also be an indicator of
validity. Measures of internal validity confirm for the researcher that the instruments are
behaving as expected.

CBM validity measures. Very high correlations ranging between .94 and .99 for
Total Words Written (TWW) and Words Spelled Correctly (WSC) displayed in Table 10
are expected because they measure a skill in the same domain. If the correlations
between these two measures were low it might indicate some problems with reliability,
validity, or data collection. Lower, but relatively consistent correlations in each grade,

between total words written and total words read correctly displayed in Table 11 suggest



that a different yet related skill is being measured. The consistency and stability of the

correlations gives evidence of good reliability.

DIBELS validity measures. Correlations between DIBELS skills remain fairly

constant as displayed in Tables 12 and 13. High correlations (.74, .82) between Oral
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Reading Fluency (ORF) and Nonsense Word Fluency are expected as they both measure

Table 10.

Pearson correlation between total words written and words spelled correctly

Grade Fall Winter Spring

1

2

6

7

.94

97

.97

98

.98

.99

94

.97

.98

98

.98

09

.94

.96

.97

.98

98

99

L)

(All correlations are significant at the 0.01 level two tailed)
very similar skills. The correlation between Oral Reading Fluency (ORF) and Words
Read Correctly (WRC) is even higher (.93) as the children are in both cases reading
familiar words. Although ORF and WRC are both fluency levels in reading, the
measures are not more highly correlated because of the slightly different reading levels
of the instruments. Correlations of PSF and ORF (.36) are expected to be low because

the students are asked to perform different tasks and must produce letter sounds in PSF
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Table 11.

Pearson correlation between total words written and words read correctly

Grade Fall Winter Spring

1 - - 45

2 48 49 45

3 40 40 20

4 .34 29 38

5 42 2 29

6 .39 39 43

[ .33 S25 29

(All correlations are significant at the 0.01 level two tailed)
Table 12.

Grade one DIBELS Validity correlations

Fall Winter Spring

PSF - NWF .52 .56 47

PSF - ORF - .36 36
NWEF - ORF 74 82
ORF - WRC 93

(All correlations are significant at the 0.01 level two tailed)
compared to the ORF test where some students are able to sight-read entire words. The

consistency and stability of the correlations gives evidence of good reliability.
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Table 13.

Grade Kindefgarten DIBELS Validity Correlations

Fall Winter Spring

PSF - NWF SN 52
PSF — LNF .39 41
NWF -LNF .65 .69

(All correlations are significant at the 0.01 level two tailed)
Reliability
One of the issues concerning any measurement instrument is reliability.
Cronbach’s Alpha coefficients are reliability coefficients that examine internal
consistency, based on the average inter-item correlation. Reliability coefficients were
calculated for both the CBM and DIBELS instruments. To interpret the reliability

coefficients George and Mallery (2003) suggest the rules of thumb presented in Figure 5.

Alpha Score Rating
> 9 excellent
>.8 good
> 7 acceptable
> .6 questionable
>.5 poor
<.5 unacceptable

Figure 5. Ratings of Cronbach Alpha scores
CBM. For the CBM coefficients the results from the three testing periods were
compared to each other. The average intraclass measure correlation is reported in Table

14. All of the coefficients are above .80 and many are above .94 which is a good to
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excellent measure of reliability. These measures should be considered as the lower
bounds of reliability given that they span 6 grades over a time period of 6 months.

DIBELS. For the DIBELS coefficients two and sometimes three results were
compared. All of the DIBELS results presented in Table 15 are above .81 with the
highest being .96. Considering the variability in the rates of student achievement and that
some measures such as Grade K LNF (.88), Grade 1 PSF (.85) and Grade 1 NWF (.85)
cover three testing periods over a span of 6 months, the results indicate a high degree of
reliability for the scores.

Table 14.

CBM Reliability - Alpha Coefficients (Cronbach)

Words Read Total Words Written =~ Words Spelled

Correctly (WRC) (TWW) Correctly (WSC)
Grade 7 .94 .84 .84
Grade 6 .96 .86 .88
Grade 5 95 .82 83
Grade 4 .95 81 .82
Grade 3 95 .84 .85
Grade 2 .95 .82 .83
Summary of Data Set

In conclusion the CBM data set can be considered to be of good quality and of
high reliability because of the equivalency of the probes used in both reading and

writing, the normal distributions, high correlations between testing periods, stable
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validity correlations and good to excellent Cronbach alpha coefficients. The DIBELS
data set is also of good quality and reliability. Although the DIBELS distributions are
mostly non-normal there are good correlations between testing periods, stable validity
correlations and good Cronbach alpha coefficients.

Table 15.

DIBELS Reliability - Alpha Coefficients (Cronbach)

Phoneme Nonsense . )
Initial Sound Oral Reading Letter Naming
Segmentation Word
Fluency Fluency Fluency
Fluency Fluency
(ISF) (ORF) (LNF)
(PSF) (NWF)
Grade 1 .85 - .85 93 -
Grade K .81 .81 .82 - .88
Norm Tables

The goal of SD 57’s norming study was to develop a series of percentile rank
tables or norm tables for both the CBM and DIBELS instruments. The complete tables
are displayed in Appendix A. The percentile tables can be considered highly reliable due
to factors mentioned previously in the summary of the data set. The CBM tables covered
Words Read Correctly, Words Written Correctly, and Words Spelled Correctly for
grades one to seven for the fall, winter, and spring testing periods. The DIBELS tables
covered Letter Naming Fluency, Nonsense Word Fluency, Initial Sound Fluency,
Phoneme Segmentation Fluency and Oral Reading Fluency for testing periods

determined by SD 57 that followed the same fall, winter and spring pattern of the CBM
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testing periods. The format of all the norm tables, which has been in use in the school
district since the first set of norm tables were developed, is similar to the example given

in Figure 6.

143 147 158 Above Average
132 138 146

Score __Score ~ Score Description

218

Below Average

Figure 6. Example of Norm Table
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Chapter Four: Discussion

The purpose of this study was to create a series of norm tables for CBM and
DIBELS measures based on a large reliable data set. Comparison of the 1996 norm
tables to the 2003 norm tables created in this study shows some good reasons why the
school district made the correct choice to commission new norm tables. Discussion of
the CBM results will be followed by discussion of the DIBELS results.
CBM Norm Tables

As expected all Qf the norm tables generally show progressive growth across
time and grade. Table 16 displays raw scores at the 20th percentile for both Words Read
Correctly and Total Words Written over a period of three years beginning with the
spring of Grade 1. The scores of the children do not show a drop from spring to fall until
the fall of Grade 4 in Words Read Correctly and the fall of Grade 3 in Total Words
Written. This might be surprising to some who anticipate the children will lose skills
over the summer break and be less proficient at reading and writing in the fall.
Table 16.

Student Scores for Words Read Correctly and Total Words Written at the 20th Percentile
from Spring Grade 1 to Winter Grade 4

Grl Gr2 Gr2 Gr2 Gr3 Gr3 Gr3 Gr4 Gr4

Spring Fall Winter Spring Fall Winter Spring Fall Winter

Words Read

Correctly 11 16 28 41 49 69 79 64 81

Total Words Written 6 9 14 18 18 21 25 25 28
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CBM Comparisons

CBM Reading. One of the interesting outcomes of this study was the noticeable
difference in Words Read Correctly between the 1996 norm tables and the 2003 norm
tables. One of the larger differences in reading scores is illustrated in Figure 7. In grade
6 measures of Words Read Correctly, the fall reading scores at the 50th percentile have a
raw score difference of 16 between the 1996 and 2003 norm tables. This means that the
students are reading 16 more words per one minute sample in the 2003 sample than they
were reading in the 1996 sample. A 1996 raw score of 130 would place a student at the
65th percentile while the same score in the 2003 tables would place them at the 50th
percentile.

Overall, reading scores were up about 10 percentile points over the year
regardless of the grade or testing period. The complete reading comparison tables are
available in Appendix D. Some exceptions were larger gains such as 15 percentile points
in the fall of Grade 6 and smaller changes in the scores at or below the 25th percentile in
Grade 2. These changes in the norm tables validate the school district’s decision to carry
out the re-nofming project.

CBM Writing. The overall differences between the 2003 and 1996 writing norms
were not as dramatic as the reading differences. There was a slight positive change of
about 5 percent overall in Grade 6 and 7 between the 1996 and 2003 writing norms. For
example a score of 69 in the spring of Grade 7 fell at the 65th percentile on the old tables
but fell at the 60th percentile on the new tables. The remaining grades show little overall
change between the 1996 and 2003 norms aside from Grade 4 which shows a better than

5 percent positive change overall.
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There was a much more noticeable change in the fall writing scores across the
grades. These scores increased ten to twenty percentile ranks from the 1996 norm tables.

(See appendix D for the complete tables) For example, in the fall Grade 7 writing tables

Score Score Score Score
TiE A% i s TR

195 189 196 192

165 179 170

100 81 102 91 111 95 Below Average '

Figure 7. Comparisons of 2003 and 1996 Grade 6 Reading Scores
a raw score of 50 ranked at the 45th percentile. A raw score of 50 in the 2003 tables only
ranks at the 25th percentile. This change is also evident in the Grade 6 scores when
comparing a 1996 raw score of 39 to a 2003 raw score of 39 as shown in Figure 8. The
raw score of 39 changes ten percentile points between the 1996 and 2003 testing periods.
Similar changes in percentile rank of the fall writing scores were present across all

grades.
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Although not as dramatic, the fall increase is also noted at the lower percentile
ranks as noted in Table 17. CBM scores are used by SD 57 as an indicator of which

children may need to be followed up with more diagnostic testing or be referred to

ntile, Score Score Score Score Score Score Description

e, T

ar - ¥ . y 7 i
Uy ol wa J |10

95 81 74 8 79 87 84

63 72 67 76 73

66 62 67 Above Averape ‘
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48 Below Average

Figure 8. Comparisons of 2003 and 1996 Grade 6 Writing Scores
a learning assistant teacher for additional support. If, for example, the school district is
using a cut score of the 20th percentile to refer for further assistance, a Grade 2 child
who scored 8 Total Words Written may not have been not be referred using the 1996
norms as this score would have them placed at the 25th percentile. The same child scores

at the 15th percentile using the 2003 norm tables and may therefore be referred for
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assistance. There is a similar change in scores for other grades as noted in Table 17.
Referral of students often occurs in the fall and recognizing students in the early grades
who are in need of extra support at this time is critical.

Table 17.

Comparison of 2003 and 1996 Lower Percentile Fall Writing Scores for Grades 2 to 4

Grade 2 Grade 3 Grade 4
F— 2003 1996 2003 1996 2003 1996
Scores  Scores Scores Scores Scores Scores
35 12 10 22 19 30 25
30 11 9 20 18 28 24
25 10 8 19 16 26 23
20 9 7 18 15 23 21
15 8 6 16 14 22 20
10 7 5 14 12 20 /¥
5 3 3 11 9 17 13
1 0 i 6 3 6 8

One of the reasons for the differences in the fall writing scores may be that the
students are more familiar with the task now than they were when the first norming
project was completed. If this were the only reason though, the pattern of increased
output in Grade 2 would not occur as these students haven’t had a great deal of practice
with the task. Another explanation for the increased fall output in writing may be that

the administration of the test may have improved for this norming sample.
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Summary of CBM Changes

The large changes to the percentile ranks in Words Read Correctly and slightly
smaller but consistent changes to percentile ranks in Total Words Written give strong
reasons for maintaining current CBM norm tables in SD 57.
DIBELS

The series of norm tables created for DIBELS included Letter Naming Fluency,
Nonsense Word Fluency, Initial Sound Fluency, Phoneme Segmentation Fluency and
Oral Reading Fluency. The norm tables are similar in design to the CBM tables used by
the district as shown in Figure 9. The DIBELS tables are often missing scores from one
or two of the three testing periods because the test was not administered to students in
that period.

One of the norm tables created in this study, fall scores for Kindergarten Initial
Sound Fluency, compares very favourably with percentile tables created for the same
measure by Good et al. (2002) System-wide Percentile Ranks for DIBELS Benchmark
Assessment (Technical Report 9). The Good et al study had a sample size for fall |
Kindergarten of 37849 children. The SD 57 and the Good et al study percentile rank
scores, for the fall, differ by a maximum of 4 percentile ranks below the 60" percentile.
In other words, the same raw score in the SD 57 study would place the student at a
slightly higher percentile rank than the same score in the Good et al study. This pattern
of similarity is not repeated for the winter Kindergarten Initial Sound Fluency scores.
The differences here are very large. A score of 5 in the winter SD 57 sample scores at

the 20" percentile locally while only scoring at the 8" percentile in the Good et al study.
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There were similar wide differences in other DIBELS percentiles generated by the Good

et al study and this study. A sampling of the differences is provided in Table 18 and 19.

' Fall

27

16

11

Figure 9 Example of DIBELS Table

One possible reason for the widely discrepant percentile ranks between the Good
et al study and this study may be that in the Good et al study many of the schools used in
the sample had been using DIBELS measurements for three or four years (Good et al.,
2002) and may have adjusted their academic programs to teach more of the skills sooner
or in a systematic fashion. An example of this might be the Phoneme Segmentation
Fluency scores observed in Table 17. There is a very large difference between the two

studies.




Table 18.

Comparison of Kindergarten DIBELS Scores at the 20" Percentile

Fall Winter Spring
Good SDS57 Good SDS7  Good SD 57
score  score  score  score score score
Initial Sound Fluency 4.2 4.8 10.66 5
Letter Naming Fluency 2 1 14.5 6 29 15
Phoneme Segmentation 7 0 29 4
Fluency
Nonsense Word Fluency 4.66 0 15 3

Table 19.

Comparison of Grade One DIBELS Scores at the 20™ Percentile

Fall Winter Spring
Good SDS57 Good SD57  Good SD 57
score - score  score  Sscore score score
Oral Reading Fluency 11 5 26 14.6
Letter Naming Fluency 25 7
Phoneme Segmentation 24 6 33 17 395 29
Fluency
Nonsense Word Fluency 13 5 32.5 17.4 43 29.8

Perhaps the Kindergarten students from the Good et al study had been receiving

instruction on this skill before the winter testing period.
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Implications for Practice

Development of the norm tables in this study allows teachers a current standard
to evaluate student achievement in specific skill areas. Valid, reliable and stable norm
tables allow teachers to be confident that the scores students are receiving are an
accurate reflection of their ability.

The changés in the norm tables from 1996 to 2003 demonstrate the need for up to
date norm tables. Given the large changes in the CBM norming Tables from the old
sample to the new sample and given the large discrepancies for DIBELS when compared
to Good et al (2002) study this researcher recommends that the DIBELS norming Tables
for SD 57 be re-normed in the future. It would likely be beneficial for this renorming to
occur after teachers have had a chance to become familiar and comfortable with
administering the new measures. Additionally, allowing time for the school district to
fully implement early basic literacy skills into the Grade K and 1 curriculum is
recommended before re-norming the DIBELS measures.

Implications for Future Research

Given that this study found large differences in percentile ranks when compared
to the study by Good et al. (2002) System-wide Percentile Ranks for DIBELS Benchmark
Assessment (Technical Report 9) follow up research could focus on the reasons for the
large differences. Additionally benchmark scores referred to in the Good study appear
unsuitable for the SD 57 population at this time. It would be beneficial to develop
benchmark scores for the SD 57 population. Benchmark scores supported by a validity
study that compares DIBELS scores to classroom achievement will give more validity

and reliability to the DIBELS measures.
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If SD 57 performs a similar CBM renorming study in the future every effort
should be made to develop equivalent reading and writing probes before the norming
study begins. Although this study found no real differences between the probes the result
1s more serendipity rather than good research design. If there had been differences in the

probes the norming study would have been much more difficult and perhaps the results

would be less reliable.



45

References

British Columbia Ministry of Education. (2004). District Accountability Contract
Guidelines: 2004-2005. Retrieved 03/12/05 from
http://www.bced.gov.bc.ca/schools/sdinfo/acc_contracts/guidelines.pdf

Deno, S. L. (1985). Curriculum-based measurement: The emerging alternative.
Exceptional Children, 52,219-232.

George, D., & Mallery, P. (2003). SPSS for Windows step by step: A simple
guide and reference. 11.0 update (4th ed.). Boston: Allyn & Bacon.

Good, R.H., Gruba, J., & Kaminski, R. A. (2001). Best practices in using
Dynamic Indicators of Basic Early Literacy Skills (DIBELS) in an outcomes-driven
model. In A. Thomas & J. Grimes (Eds.), Best practices in school psychology IV (pp.
679-700). Washington, DC: National Association of School Psychologist.

Good, R. H., Simmons, D., Kame'enui, E., Kaminski, R. A., & Wallin, J. (2002).
Summary of decision rules for intensive, strategic, and benchmark instructional
recommendations in kindergarten through third grade (Technical Report No. 11).
Eugene, OR: University of Oregon.

Good, R. H., Wallin, J., Simmons, D. C., Kame’enui, E. J., & Kaminski, R. A.
(2002). System-wide Percentile Ranks for DIBELS Benchmark Assessment (Technical
Report 9). Eugene, OR: University of Oregon.

Hively W. & Reynolds M. (Eds.) (1975). Domain-referenced testing special
education. Reston, VA: Council for Exceptional Children.

Kaminski, R. A., & Good, R. H. (1998). Assessing early literacy skills in a

problem-solving model: Dynamic Indicators of Basic Early Literacy Skills. In M.R.



46

Shinn (Ed.) Advanced applications of curriculum-based measurement (pp. 113-142).
New York: Guilford Press.

Marston, D., Fuchs, L., & Deno, S. L. (1986). Measuring pupil progress: A
comparison of standardized achievement tests and curriculum-based measures.
Diagnostique, 11, 77-90.

Marston, D., & Magnusson, D. (1985). Implementing curriculum-based
measurement in special and regular education settings. Exceptional Children, 52(3), 266-
276.

Sax, G. (1997). Principles of educational and psychological measurement and
evaluation (4th ed.). Belmont, CA: Wadsworth Publishing.

School District 57. (1995). Curriculum based measurement norming project
manual. Prince George, BC: School District 57.

School District 57. (1996). Guidebook for the use of curriculum based
measurement in School District #57. Prince George, BC: School District 57.

School District 57. (2003). Curriculum-based measurement and dynamic
indicators of basic early literacy skills in school district 57: Guidebook. Prince George,
BC: School District 57.

Shinn, M. R. (1989). Curriculum based measurement: Assessing special
children. New York: Gilford Press.

Shinn, M. R., & Bamonto, S. (1998). Advanced applications of curriculum-based
measurement “Big ideas” and avoiding confusion. In M. R. Shinn (ed.), Advanced

applications of curriculum-based measurement (pp. 1-31). New York: Gilford Press.



Spruceland Elementary School. (2004). School plan for student success. Prince

George, BC: School District 57.

47



Appendix A Norm Tables

48



49

GRADE ONE NORMS

READING

AN e L TR

Score Score Score Description <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>