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Monitoring Progress of Beginning Writers: Technical Features of the Slope 

The purpose of the present study was to replicate and extend our research on CBM-W for 

beginning writers. Specific research questions included: (1) Which measures yield stable/reliable 

slopes, and how many data points are needed? (2) Which measures reflect growth in a relatively 

short time? (3) How frequently should measures be administered to obtain useful data for 

instructional decision-making?  

Method 

Setting and Participants 

This study took place in two elementary schools in a large Midwestern metropolitan 

school district. School 1 served 281 students in Grades K-5; 46.6% were White, 27.1% were 

Black, 19.6% were Hispanic, 2.5% were Asian, and 4.3% were Native American. Approximately 

48.8% received free or reduced lunch, 11.7% were in special education programs, and 18.2% 

were English Language Learners (ELLs). School 2 served 932 students in Grades K-8; 23% were 

White, 34.8% were Black, 37.3% were Hispanic, 3.3% were Asian, and 1.6% were Native 

American. Sixty-two percent received free or reduced lunch, 15.9% were in special education 

programs, and 31.6% were ELLs. 

Participants included 85 students in 5 first-grade classrooms from these two schools. Of 

these, 41.2% were White, 28.2% Black, 25.9% Hispanic, 2.4% Native American, and 2.4% 

Asian American. Fifty-seven percent received free or reduced lunch, and 21% received ELL 

services. Approximately 17% received special education services. Of these, 10 were identified as 

having speech/language impairments, 3 had Autism Spectrum Disorder, and 1 received alternate 

programming but did not have a specific label. 

Measures 
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CBM ïW tasks. Participants completed several CBM-W tasks over a 12-week period, 

including Sentence Copying, Picture-Word, and Story prompts. Students completed Sentence 

Copying and Picture-Word prompts every week, and Story prompts every other week (because 

we were concerned about fatigue and did not expect students to show significant weekly gains on 

Story prompts, we determined that these would be administered biweekly). Participants 

completed Photo Prompts at the beginning and end of the 12-week period. (Note: Photo Prompts 

were not included in analyses in this report; we include them here for completeness.) 

Administration directions for each prompt type are provided in the Appendix. 

  Sentence Copying was based on a task developed by Lembke et al. (2003) and further 

validated for use with first-grade students (McMaster, Du, & Petursdottir, 2009). Sentence 

Copying consisted of packets of eight pages, with three sentences on each page (see Figure 1). 

The first page included one practice sentence. Under each sentence were two sets of lines 

modeled after writing paper used in the first grade curriculum (i.e., two solid lines, 0.16 mm 

apart, separated with a dashed line to provide a guide for the position of the letters to be written) 

on which the students were to copy the sentence. Sentences to be copied included statements and 

questions using words drawn from the Houghton Mifflin (Cooper & Pikulski, 2005) curriculum 

that was being used in the school district at the time of this study. Each sentence to be copied 

consisted of no more than seven words, and each word consisted of no more than seven letters; 

for example: ñMy mom will meet the teacher.ò and ñWhat can I do?ò Sentences for each week 

were selected randomly from a pool of 210 sentences. Participants were instructed to practice 

copying the example sentence listed at the top of the first page (e.g., ñWe have one cat.ò). Then, 

participants were told to copy the remaining sentences, and were instructed to stop after 3 min.  
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Picture-Word prompts consisted of words with a picture above each word (see Figure 2). 

Participants were to write a sentence using the word provided. The pictures served as a reminder 

of the word to control for reading difficulties. Most words were chosen from the high-frequency 

word bank from the Houghton-Mifflin (2005) curriculum, but because of the limited number of 

words from the curriculum that could be represented by simple pictures, other high-frequency 

words (e.g. window, bunny) were added. The words and pictures were printed on the left of the 

page with two rows of lines printed beside them.  

Before the task, the examiner drew a picture (e.g., a tree, sun, or sock) on the blackboard 

and wrote the name of the object underneath. Then, the examiner asked the participants to 

generate sentences with the word and picture. The examiner wrote the sentence examples on the 

board. After providing participants with practice using the samples generated, the examiner 

instructed the participants to write as many sentences as they could using the words/pictures 

provided. After 3 min, the examiner instructed participants to stop.  

Story prompts (see Figure 3) were developed and used in previous writing studies with 

older students (McMaster & Campbell, 2008) and first-grade students (McMaster et al., 2009). 

Six Story prompts were used in the study, one for every other week. All six prompts were 

intended to reflect experiences that any student attending a U.S. public school would likely be 

able to relate to. They were also intended to have relatively simple vocabulary and sentence 

structure, and to be appropriate for students representing a wide range of ages and skill levels, as 

well as ELLs, students who were deaf or hard of hearing, and students with other language 

difficulties. Story prompts may be obtained from the first author or from the RIPM website. 

Each prompt was printed at the top of a sheet of paper, followed by lines printed on the 

same sheet. Participants were given extra sheets of lined paper in case their writing took more 
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than one page. The examiner made sure each participant understood the prompt, provided them 

with 30 seconds to think about what they would write, and then instructed them to write as much 

as they could in response to the prompt. The participants were told to stop after 5 min.  

Photo prompts. Each participant responded to two Photo Prompts, one for pretest and one 

for posttest. The two Photo Prompts were developed for use in previous writing studies with 

older students (McMaster & Campbell, 2008) and first-grade students (McMaster, Du, & 

Petursdottir, 2009). The prompts were intended to reflect experiences that any student attending 

a U.S. public school would likely be able to relate to (see Figure 4). Prompt 1 consisted of a 

picture of students boarding a bus outside of a school. Prompt 2 was a picture of students playing 

ball outside of a school. Each prompt was printed in color on a separate sheet of paper. 

Participants completed Photo Prompts in a counterbalanced order. The students who were 

randomly selected to complete Prompt 1 in week 1 also completed Form 1 in week 12. The rest 

of students who completed Prompt 2 in week 1 also completed Prompt 2 in week 12. 

Students were provided with lined sheets of paper (as described for the Story Prompt). 

The examiner provided participants with 30 sec to think about what they would write, then 

instructed them to write as much as they could in response to the prompt in 5 min. Students were 

instructed to stop after 5 min.  

Scoring procedures. Writing samples were scored using procedures that have shown 

promise in our previous Stage 1 study of CBM for beginning writers (McMaster et al., 2009): 

Words written (WW): The total number of words written. A ñwordò was defined as at 

least two letters written in sequence, with the exception of single letter words such as ñIò and ñaò 

which were counted as words (Deno, Mirkin, & Marston, 1980). 
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Words spelled correctly (WSC): Words that are spelled correctly as a computer word 

score them (i.e., syntax and semantics were not taken into account). 

Correct word sequences (CWS; Videen et al., 1982): Any two adjacent, correctly spelled 

words that are acceptable within the context of the sample to a native speaker of English (i.e., a 

native speaker would judge the word sequences as syntactically and semantically correct). 

Criterion measure. In our Stage 1 research, we examined criterion-related validity of the 

CBM-W measures in relation to several criterion measures, including the Test of Written 

Language ï Third Edition (TOWL-3; Hammill & Larsen, 1996), a district writing rubric, and 

teacher ratings. To replicate our earlier findings, we again administered the Spontaneous Writing 

subtest of the TOWL-3 in this study. The TOWL-3 is a comprehensive test of written language 

designed for students from 7 years to 17 years 11 months of age. The Spontaneous Writing 

subtest of the TOWL-3 (Form A) was group-administered to all study participants in May of the 

study year. Students were presented with a picture depicting a futuristic scene of astronauts, 

space ships, and construction activity. Students were told to look at the picture and to think of a 

story about the picture. They were encouraged to plan their story, and then to write as much as 

they could in 15 min. Student writing samples were scored based on Contextual Conventions 

(which includes capitalization, punctuation, spelling, and other such elements), Contextual 

Language (which includes quality of vocabulary, sentence construction, and grammar), and Story 

Construction (which includes quality of plot, prose, character development, interest, and other 

compositional elements). Alternate-form reliabilities for the Spontaneous Writing subtests for 7-

year-olds are reported to range from r = .60 to .87, and the average validity correlation between 

Spontaneous Writing and the Writing Scale of the Comprehensive Scales of Student Abilities 

(Hammill & Hresko, 1994) is reported as .50 (Hammill & Larson).  
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Procedures 

Training and administration of writing prompts. Data collectors were the five classroom 

teachers and the second author, who was an advanced doctoral student in special education. The 

second author provided training to the teachers in a one-hour session that included a review of 

administration instructions for each task, and practice administering one prompt by each teacher.  

Following training, the second author and the classroom teachers group-administered the 

measures across 12 weeks. In Week 1, the second author modeled administration procedures by 

administering Sentence Copying, Picture-Word, and Story prompts in each classroom. The 

teachers then administered the Sentence Copying and Picture-Word prompts weekly, and the 

Story prompts biweekly, for the remaining 11 weeks. In the week following completion of all 

writing prompts, the second author administered the TOWL-3 in each classroom.  

Scoring and reliability. Scorers included an assistant professor of special education, four 

graduate research assistants (GRAs; all graduate students in special education or school 

psychology) and one special education teacher. All scorers had scoring experience on previous 

CBM-W projects. The second author provided the training.  

Each scorer participated in a 1.5-hour training session. During this session, scorers 

reviewed the directions and practiced on five sets of writing samples randomly chosen from all 

of the writing samples. Each set of writing samples contained each type of CBM-W task 

(Sentence Copying, Picture-Word, and Story prompts). Scorers asked questions and discussed 

and resolved issues regarding scoring during the training. Each scorerôs results were compared 

with those of the trainer. Interrater agreement was calculated as the percent of agreement for 

each scoring procedure between a scorer and the trainer, using a point-by-point agreement 

method. Interrater agreement reached 95% on Sentence Copying and Picture-Word prompts, but 
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was initially below 80% on the Story prompt. Thus, each scorer scored an additional six Story 

prompt samples randomly chosen from all available samples. Their scoring results were again 

compared with those of the trainer, and interrater agreement reached 94%.  

Second, all scorers began to independently score writing samples. During this scoring 

phase, scorers received ñboosterò training in group sessions and individual meetings to maintain 

interrater agreement. Four group sessions were conducted every other week to discuss rules for 

illegible words and solutions to unexpected issues. One out of every eight writing samples of 

each measure was selected randomly and scored independently by the second author to check 

interrater reliability. Individual meetings were held when an individual scorerôs agreement was 

below criterion (90%) on any one scoring variable. The trainer would meet with the scorer, 

reviewed scoring procedures, discussed potential issues, and practiced on a few samples 

together. When scoring issues were resolved and interrater agreement reached above 90%, the 

scorer was given additional writing samples to continue scoring.  

Training and interrater agreement procedures were also conducted to score the TOWL-3 

Spontaneous Writing samples. The first author, one graduate student in school psychology, and 

one special education teacher who had experience scoring writing samples met for 1.5 hours to 

review and practice scoring procedures on five writing samples. The scorersô results were 

compared using a point-by-point agreement method. Interrater agreement, calculated as the 

number of agreements divided by the number of agreements plus disagreements ranged from .76 

to .93 across the three subtests, with the lowest agreement occurring on Subtest 8. All scorers 

discussed discrepancies in scoring, resolved disagreements on the first set of writing samples, 

and practiced on another five writing samples. This time, interrater agreement ranged from .56 to 

.94, again with the lowest agreement on Subtest 8. Discrepancies were again discussed and 
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resolved, and a final set of five samples were scored. Interrater agreement ranged from .78 to .90, 

with a mean of .89 on Subtest 6, .85 on Subtest 7, and .80 on Subtest 8. At this point, the two 

scorers divided and scored the remaining writing samples. The first author randomly selected 

10% of the samples and scored them. Interrater agreement was calculated on these 10%, using a 

point-by-point method. The number of agreements was divided by the number of agreements 

plus disagreements. Interrater agreement was r = .96, .90, and .79 for Subtests 6, 7, and 8, 

respectively, and .88 for the Total score. 

Results 

In this study, we addressed the following questions: (1) Which measures yield 

stable/reliable slopes, and how many data points are needed? (2) Which measures reflect growth 

in a relatively short time? (3) How frequently should measures be administered to obtain useful 

data for instructional decision-making? Table 1 provides means and standard deviations (SDs) 

for Sentence Copying, Picture-Word, and Story prompts at each time point. 

Alternate-Form Reliability and Criterion Validity 

 Before addressing our primary research questions, we examined alternate-form reliability 

and criterion-related validity of our measures, to determine whether findings from our previous 

ñStage 1ò research on these measures (McMaster et al., 2009) were replicated in this study. Table 

2 displays correlations for each measure.  

We first calculated Pearson r alternate-form reliability coefficients for CBM-W scores. 

For Sentence Copying and Picture-Word prompts, we correlated scores obtained during Weeks 7 

and 8 (the two time points that included the least amount of missing data). Because we 

administered the Story prompts every other week, we correlated scores obtained during Weeks 7 

and 9. In our previous study we identified reliability coefficients as ñsufficientò if they were 
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greater than r = .70 (see McMaster et al., 2009 for rationale). Based on this criterion, WW on 

Sentence Copying and all scoring procedures on Picture-Word yielded sufficient alternate-form 

reliability. The Story prompt yielded somewhat lower-than-expected correlation coefficients, 

possibly because there was more time between data points. 

To determine criterion-related validity, we correlated CBM-W scores obtained at Week 

12 with TOWL-3 Total scores. WW on Sentence Copy and Picture Word yielded statistically 

nonsignificant or significant but weak validity coefficients. All other validity coefficients were 

statistically significant (p < .01) and relatively moderate; generally, they are comparable to 

validity coefficients obtained in our Stage 1 research on these measures (McMaster et al., 2009). 

Q1. Which Measures Yield Stable Slopes, and What Time Period Is Needed? 

To address Question 1, we assumed that slopes produced from all 12 data points provide 

the best slope estimates for this data set. We first examined òalternate-slopeò reliability 

coefficients between slopes produced in odd and even weeks, followed by correlations of slopes 

produced across incremental durations compared to slopes produced across all 12 weeks. Next, 

we examined mean-level variability in slopes produced across incremental durations by 

calculating the coefficient of variance (CV) as well as the standard error of the estimate, or SEE, 

and the standard error of the slope, or SEb. Finally, we examined the proportion of individual 

slopes that fell within the 95% confidence interval of the individual slopes generated from all 12 

data points.  

  Alternate-slope reliability. We first used ordinary least squares regression (OLS) to 

calculate slopes for odd and even weeks for all scoring procedures applied to Sentence Copying 

and Picture-Word prompts (i.e., Slope A from Weeks 1, 3, 5, 7, 9, and 11; Slope B from Weeks 

2, 4, 6, 8, 10, and 12) and similarly for alternate weeks for Story prompts (i.e., Slope A from 
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Weeks 1, 5, and 9; Slope B from Weeks 3, 7, and 11). Second, Pearsonôs r correlation 

coefficients were calculated between Slopes A and B for each measure. Means, SDs, and 

correlation coefficients are presented in Table 3. For Sentence Copying and Picture Word 

prompts, all scoring procedures yielded slopes that were statistically significantly correlated (p < 

.01), with rs ranging from .28 to .48. For the Story prompt, only WW (r = .32) and WSC (r = 

.25) yielded statistically significant correlations (p < .05) between slopes. 

To determine the number of weeks needed to obtain slopes that were stable in relation to 

the overall 12-week slope, correlations were also calculated between slopes from Week 1-12 and 

slopes from each smaller duration (see Table 4 for means and SDs of slopes generated from 

Weeks 1-3, 1-4, 1-5, etc.; all calculated using OLS regression). Because differences in scoring 

procedures for each measure did not affect a change in correlations among each slope, only WSC 

was used for this analysis. Figures 5 and 6 show that correlations with the 12-week slopes 

increase as data points are added.  

Figure 7 provides correlations between two adjacent slopes to investigate the degree to 

which two adjacent slopes are stable across consecutive weeks. It appears that the final five 

correlations (Week1-7 vs. Week 1-8, Week 1-8 vs. Week 1-9, Week 1-10 vs. Week 1-11, and 

Week1-11 vs. Week 1-12) for two measures are higher than the correlations among shorter 

durations (Weeks 1-3, 4, 5, and 6). Figure 8 indicates correlations between two adjacent slopes 

for story prompt to investigate the degree to which two adjacent slopes are stable across 

consecutive weeks. Correlation coefficients ranged from .73 to .86. 

Mean-level variability in slopes across incremental durations. Given that rank-order 

reliability only takes into account relative stability of slopes across weeks, it was also important 

to investigate the absolute stability of slopes at the mean-level. Thus, we examined the 
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coefficient of variance (CV) and standard error of the slope (SEb) to gauge the variability in 

performance around mean slopes.  

As mentioned, Table 4 presents means and SDs of slopes obtained across consecutive 

weeks of incremental durations for each CBM writing measure, and the overall 12-week slope 

for each measure. Table 4 also includes the Coefficient of Variation (CV). CV, which is the ratio 

of the SD to the mean, was used to quantify variability in the slopes. For example,  the Sentence 

Copying (WW) CV from the Week 1-3 slope to Week 1-5 was calculated with the mean of three 

means (week1-3, 4, and 5) and SD from the three means. Lower CVs indicate more stability in 

slopes; for example, it appears that CVs of WW and WSC for Sentence Copying are lower than 

other scoring procedures, suggesting that slopes produced by WW and WSC are more stable than 

those produced by CWS and CIWS. For the Picture-Word prompt, CVs for each scoring 

procedure for overall 12-week slopes range from .34 to .39, meaning that these CVs are roughly 

similar across different scoring procedures. Based on these results, it appears that Sentence 

Copying, overall, yields more stable slopes than the Picture-Word prompt, with the exception of 

CIWS.  

 Figure 8 illustrates the fluctuation in mean slopes for Sentence Copying, Picture-Word, 

and Story prompts (WW, WSC, CWS, and CIWS) from the first six durations (Weeks 1-3, 1-4, 

1-5, 1-6, 1-7, 1-8, and 1-9). For Sentence Copying, slopes after Weeks 1-9 (Weeks 1-10, 1-11, 

and 1-12) appear more stable. In terms of scoring procedures, it appears that variability across 

the different procedures is larger for Weeks 1-3, 1-4, 1-5, 1-6, and 1-7 than the remaining 

durations, suggesting that differences in Sentence Copying scoring procedures can affect 

variability in slopes during the first several weeks of progress monitoring. It also appears that 

WW yields somewhat higher slopes than other scoring procedures.  
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In contrast to Sentence Copying, the estimated mean slopes for Picture-Word prompts 

decrease as durations increase, suggesting that the small number of data points can overestimate 

the overall 12-week slopes. Compared to Sentence Copying, it seems that differences in slopes 

are less influenced by choosing different scoring procedures. Finally, compared to slopes from 

the Sentence Copying and Picture-Word prompts, the observed means of slopes for Story 

prompts appear lower for all scoring procedures.  

Finally, the standard error of the estimate (SEE) and standard error of slopes (SEb) were 

calculated for each measure. SEb provides an estimate of individual studentsô slope deviation 

from the mean slope. Table 5 provides means and SDs of SEE and SEb for Sentence Copying, 

and Picture-Word, and Story prompts at each duration.  

Figure 9 shows that SEbs decrease as the number of weekly data points increases, again 

suggesting that slopes stabilize over time. With regard to scoring procedures for Sentence 

Copying and Picture-Word prompt, WW, WSC, and CWS, SEbs appear similar across slopes 

obtained across consecutive weeks. In contrast, CIWS appears to produce relatively large SEbs.  

To compare the measures in terms of SEb, we calculated t-values (slope/SEb; presented 

in Table 5). Considering the magnitude of each slope, SEb is relatively smaller for Picture-Word 

than for Sentence Copying and Story prompts given that the t-values, overall, are larger for 

Picture-Word than for the other two prompt types, regardless of scoring procedures.   

 Individual variation in slopes. One of the limitations of using the mean-level slopes to 

gauge stability is regression to the mean, masking characteristics of individual-level slopes. For 

this reason, the mean-level stability in slopes may not be associated with individual-level 

stability in slopes (Roberts, Walton, & Viechtbauer, 2006). Therefore, we examined the 

proportion of individual slopes that fell within the 95% confidence interval (CI) of the individual 
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slopes generated from all 12 data points. The use of the 95% CI for each student allows us to see 

whether each individual slope is stable and reliable compared to the individualôs slope from all 

data points. In this analysis, if each slope obtained for a given duration (e.g., Weeks 1-3) fell 

within the 95% CI of the overall slope, we assumed that the difference between individual slopes 

and the true slope from all 12 data points was likely to occur by chance or because of 

measurement error. In other words, it would be safe to assume that slopes not exceeding the 95% 

CI of the slope are similar to the true slope. If slopes did not fall within the 95% CI of the overall 

slope, then we should assume that individual slopes are totally different from the true slope.  

For Sentence Copying and Picture-Word prompts, the percent of slopes falling within the 

95% CI of the overall slope appears to be similar across scoring procedures. The results suggest 

that at least eight data points are needed for the two measures to yield reliable slopes that would 

be similar to the slope from all data points at the individual-level.   

Interestingly, at the group level, the Week 1-3 slope of Sentence Copying with WW is 

.71, which is the same as the slope from all data (see Table 4). Despite the same mean slopes, the 

results shown in Figure 10 provide a different result, where the percent of individual slopes 

falling within the 95% CI of the overall Week 1-3 slope is 20% at best. This result is consistent 

with a study by Roberts, Walton, and Viechtbauer (2006), where they argued that stability 

estimated at the group-level often cancels out unique characteristics of individual stability. Such 

a result can be explained by ñregression to the meanò as mentioned earlier. In fact, low 

correlation between two variables is considered a symptom of regression to the mean, indicating 

that, for example, the lowest and highest slopes produced from Weeks 1-3 tend to regress to the 

mean slope from Week 1-12. The findings from individual-level stability in slope imply that the 

group-level slope results do not guarantee a stable slope at the individual-level.  Because 
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individual-level stability produced by 95% CIs reflects absolute stability and rules out regression 

to the mean, we believe that the analyses at the individual-level produce more accurate 

information with respect to our research question.   

Q2. Which Measures Reflect Growth in a Relatively Short Time-Period? 

Our second research question related to the sensitivity to growth of each measure. To 

address this question, we examined what duration was needed to yield a slope that was 

statistically significantly greater than zero. Table 6 shows the t-value, effect size, and power to 

detect significance for each scoring procedure on the Sentence Copying, Picture-Word, and Story 

prompts. In this study, we consider the value of .80 to indicate sufficient power (Muthen & 

Muthen, 2002). 

 Figure 11 provides empirical power curves for Sentence Copying and Picture-Word 

prompts. For Sentence Copying, the patterns of power curves for all scoring procedures are 

similar, except for CIWS. Power for detecting a slope that is significantly different from zero 

exceeds .80 after 8 measurement occasions, except for CIWS, meaning that for Sentence 

Copying, 8 weekly data are required to reject the null hypothesis that slope is zero.  In contrast, 

for the Picture-Word prompts, all scoring procedures rapidly reached maximum power, with the 

exception of CIWS, indicating that 4 weekly data points are sufficient to detect a significant 

slope with a power level greater than .80. Finally, compared to both Sentence Copying and 

Picture-Word, the power for the Story prompt is low for all scoring procedures.  

In sum, based on these results, it appears that Picture-Word yielded greater power than 

Sentence Copying or Story prompts for detecting slopes that are statistically significantly greater 

than zero, suggesting that the use of Picture-Word prompt allows for providing growth rate of 

studentsô writing performance with relatively few weekly data points. In other words, it seems 
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that the Picture-Word prompt is more sensitive to change than Sentence Copying or Story 

prompts. However, based on results from Question 1, caution may be warranted during the first 

few weeks of data collection, because slopes generated in the first few weeks may not 

necessarily be stable estimates of studentsô overall progress. 

Q3. How Frequently Should Measures be Administered? 

 Because CBM writing measures take time to administer and score, we wondered how 

frequently teachers must administer them to obtain useful data for instructional decision-making. 

To answer this question, we first calculated slopes to represent the following data collection 

schedules: weekly, every 2 weeks, every 3 weeks, and every 4 weeks. Means and SDs of these 

slopes are presented for each measure in Table 7. We then correlated the slopes generated from 

each data collection schedule with the overall (weekly) slope (also in Table 7). Finally, we 

calculated the mean SEb for each data collection schedule. As shown in Table 7, correlations 

with weekly slopes appear to decrease for the less-frequent data collection schedules, and SEb 

appears to increase, suggesting that, with less frequent data collection, the slope is less 

representative of the overall slope, and is less stable.  

Paired t-tests were used to examine whether slopes for given durations differ in terms of 

different data collection schedules (see Table 8). For Sentence Copying, there was no significant 

difference in slopes between weekly and biweekly schedules, except for week 1-7 for WW and 

CWS.  Comparing the weekly schedule to every 3 weeks, there were significant differences in 

slope for each duration between two different data collection schedules, except for CIWS. The 

WW and WSC slopes from every four weeks were different from those from the weekly 

schedule, whereas the CWS and CIWS slopes from the every-four weeks schedule were not 
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different from them, meaning scoring procedures might affect the results of t-tests. For Picture-

Word prompt, the results from t-test varied from scoring procedure to scoring procedure.  
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Table 1

Means and Standard Deviations for CBM-W Prompts
1 2 3 4 5 6 7 8 9 10 11 12

Mean 30.33 32.58 33.14 36.53 36.67 40.05 34.95 40.98 46.60 42.26 44.84 45.65

SD 7.62 7.10 7.59 8.37 9.50 8.89 9.43 8.56 9.52 8.28 10.61 8.83

Mean 12.18 12.62 13.18 14.79 14.82 15.97 14.76 16.18 19.61 18.08 18.65 17.96

SD 7.04 6.62 7.01 7.30 9.18 7.85 8.01 8.32 9.31 7.72 10.25 8.00

Mean 12.14 11.75 12.34 14.01 14.48 16.41 14.38 15.52 19.21 18.71 18.24 18.16

SD 7.86 7.24 7.98 7.76 10.15 9.01 8.72 9.70 10.34 9.40 11.44 9.15

Mean 6.04 4.42 5.44 6.59 7.47 8.65 8.19 6.94 10.88 12.26 10.04 8.36

SD 10.31 10.45 10.56 10.32 12.39 13.22 10.27 14.13 13.36 12.45 13.39 14.34

Mean 13.02 16.84 18.39 19.55 20.75 20.76 23.42 21.59 24.64 23.42 22.96 23.60

SD 5.74 8.27 8.58 8.75 9.35 10.55 11.32 8.89 12.02 9.84 10.42 10.70

Mean 9.58 13.25 15.02 15.22 16.86 17.36 19.94 18.52 20.86 19.81 19.73 19.87

SD 5.62 7.67 8.53 7.77 8.66 9.63 10.84 9.34 11.45 9.89 9.88 10.25

Mean 7.62 11.72 13.12 14.46 15.87 16.01 19.51 18.20 19.51 18.78 18.98 17.94

SD 5.97 8.52 9.01 8.73 10.03 10.49 12.01 10.61 12.53 10.87 10.76 10.54

Mean -0.96 2.85 3.69 5.06 5.82 6.31 9.23 9.80 9.13 8.19 9.17 6.34

SD 8.16 11.89 11.60 11.60 14.11 12.76 15.07 14.30 14.95 15.31 14.03 14.54

Mean 20.21 21.01 20.51 22.44 22.72 23.58

SD 11.14 12.83 13.69 12.98 12.90 13.44

Mean 12.61 13.90 13.83 16.86 16.57 17.22

SD 8.64 8.99 9.98 10.91 10.63 11.35

Mean 8.32 8.99 9.14 11.33 11.91 11.91

SD 7.14 6.85 7.11 9.23 8.89 9.70

Mean -5.43 -4.61 -4.15 -1.83 -1.10 -2.01

SD 10.71 10.73 9.84 10.56 10.63 9.57

Note: WW = Words Written; WSC = Words Spelled Correctly; CWS = Correct Word Sequences; CIWS = Correct Minus 

Incorrect Word Sequences.

CIWS

Week

Sentence Copying

WW

WSC

CWS

WW

WSC

CWS

CIWS

Picture-Word 

WW

WSC

CWS

CIWS

Story Prompt
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Table 2 
    Alternate-Form Reliabilitya and Criterion-Related Validityb of CBM-W Measures 

     Measure WW WSC CWS CIWS 

     Sentence Copy 
    Alternate-form (Weeks 7-

8c) .80** .67** .63** .57** 

Criterion Validitye ns .33** .44** .39** 

     Picture-Word 
    Alternate-form (Weeks 7-

8d) .70** .74** .77** .81** 

Criterion Validityf .22* .33** .48** .56** 

     Story Prompt 
    Alternate-form (Weeks 7-

9d) .61** .64** .64** .55** 

Criterion Validitye .57** .63** .63** .40** 
Note. WW = Words Written; WSC = Words Spelled Correctly; CWS = Correct Word Sequences; CIWS 
= Correct Minus Incorrect Word Sequences. 
a
Pearson-r correlation coefficients between alternate forms obtained in Weeks 5-8; 

b
Pearson-r 

correlation coefficients between CBM-W scores obtained in Week 12 and Test of Written 
Language-3 (TOWL-3; Total Score). WW = words written, WSC = words spelled correctly, CWS = 
correct word sequences, CIWS = correct minus incorrect word sequences;. 

c
N = 84; 

d
N = 82; 

e
N = 77; 

f
N = 78. 

*p < .05 

    ** p < .01 
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Table 3 
      Correlations Between Odd and Even Slopes for Each 

Measure 
  

      
  

  Slope A   Slope B 

Pearson's r   Mean SD   Mean SD 

Sentence Copying
a
 

     
  

WW 0.80 0.85 
 

0.60 0.67 .43** 

WSC 0.74 0.77 
 

0.53 0.59 .48** 

CWS 0.73 0.82 
 

0.65 0.65 .38** 

CIWS 0.53 1.08 
 

0.50 0.93 .28** 

Picture-Word
a
 

      WW 1.02 0.94 
 

0.66 0.84 .30** 

WSC 1.02 0.87 
 

0.69 0.89 .32** 

CWS 1.14 0.93 
 

0.66 0.83 .32** 

CIWS 1.01 1.27 
 

0.43 1.16 .41** 

Story Prompt
b
 

      WW 0.31 1.54 
 

0.32 1.73 .32* 

WSC 0.49 1.13 
 

0.42 1.13 .25* 

CWS 0.45 0.94 
 

0.36 1.12 0.09 

CIWS 0.54 1.52   0.33 1.15 0.19 

Note: WW = Words Written; WSC = Words Spelled Correctly; CWS = Correct 

Word Sequences; CIWS = Correct Minus Incorrect Word Sequences. 

a
Correlations are between slopes generated from odd (Slope A) and even (Slope B) 

weeks. 
b
Correlations are between slopes generated from Weeks 1, 5, and 9 (Slope 

A) and Weeks 3, 7, and 11 (Slope B). 

*p < .05 
      **p  < .01 
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Table 4

Means, Standard Deviations, and Coefficients of Variance (CVs) for Estimates of Slope for CBM Writing
1-3 1-4 1-5 1-6 1-7 1-8 1-9 1-10 1-11 1-12

Mean 0.71 0.97 0.84 0.93 0.58 0.65 0.82 0.75 0.73 0.71

SD 3.48 2.27 1.95 1.52 1.27 1.04 0.82 0.77 0.75 0.64

CV 0.22 0.15 0.13 0.20 0.20 0.18 0.17 0.16 0.16

Mean 0.50 0.84 0.74 0.78 0.57 0.56 0.75 0.72 0.69 0.63

SD 2.97 1.98 1.76 1.30 1.09 0.85 0.71 0.68 0.67 0.58

CV 0.36 0.25 0.21 0.21 0.21 0.19 0.18 0.17 0.16

Mean 0.10 0.62 0.69 0.89 0.65 0.59 0.77 0.79 0.74 0.69

SD 3.19 2.12 1.85 1.42 1.17 0.88 0.78 0.72 0.70 0.60

CV 1.02 0.69 0.59 0.50 0.44 0.40 0.37 0.35 0.32

Mean -0.30 0.26 0.50 0.67 0.61 0.42 0.57 0.70 0.63 0.50

SD 4.65 2.76 2.18 1.95 1.51 1.21 1.12 0.95 0.89 0.79

CV -19.80 2.68 1.50 1.13 0.98 0.85 0.76 0.69 0.65

Mean 2.68 2.11 1.82 1.47 1.48 1.21 1.20 1.07 0.92 0.83

SD 3.66 2.44 1.91 1.63 1.46 1.12 1.02 0.86 0.76 0.72

CV 0.17 0.20 0.25 0.26 0.30 0.31 0.34 0.36 0.39

Mean 2.72 1.87 1.65 1.43 1.47 1.25 1.21 1.08 0.95 0.84

SD 3.11 2.13 1.67 1.44 1.36 1.10 1.02 0.87 0.73 0.71

CV 0.26 0.27 0.29 0.29 0.30 0.31 0.33 0.35 0.39

Mean 2.75 2.19 1.92 1.59 1.68 1.47 1.36 1.19 1.05 0.89

SD 3.61 2.57 1.96 1.63 1.51 1.19 1.12 0.93 0.79 0.71

CV 0.16 0.19 0.23 0.23 0.25 0.26 0.29 0.31 0.35

Mean 2.33 1.89 1.58 1.33 1.42 1.38 1.23 1.03 0.92 0.71

SD 5.17 3.70 2.70 2.23 1.93 1.59 1.46 1.29 1.12 1.01

CV 0.15 0.19 0.24 0.24 0.23 0.24 0.27 0.30 0.34

Mean 0.07 0.31 0.32

SD 3.00 2.01 1.42

CV 0.89 0.61

Mean 0.31 0.63 0.54

SD 2.08 1.63 1.12

CV 0.48 0.33

Mean 0.21 0.46 0.48

SD 1.69 1.40 0.97

CV 0.53 0.39

Mean 0.31 0.56 0.57

SD 3.30 2.11 1.50

CV 0.41 0.31

Week

Sentence Copying

WW

WSC

CWS

CIWS

Picture-Word Prompt

WW

WSC

CWS

CIWS

Story Prompt

WW 0.34

1.15

0.49

WSC 0.49

0.88

0.27

CWS 0.41

0.41

0.32

CIWS 0.43

1.16

0.26



 

 

Table 5

Means and Standard Deviations for Slope, SEE, and SE(b) for each CBM-W Measure

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

WW Slope 0.71 (3.48) 0.97 (2.27) 0.84 (1.95) 0.93 (1.52) 0.58 (1.27) 0.65 (1.04) 0.82 (0.82) 0.75 (0.77) 0.73 (0.75) 0.71 (0.64)

SEE 2.67 (2.37) 3.21 (2.46) 3.26 (2.26) 3.69 (2.31) 4.00 (2.32) 4.02 (2.13) 4.30 (2.20) 4.44 (2.10) 4.57 (1.99) 4.66 (1.92)

SE(b) 1.88 (1.68) 1.43 (1.10) 1.03 (0.72) 0.88 (0.55) 0.76 (0.44) 0.62 (0.33) 0.56 (0.28) 0.49 (0.23) 0.44 (0.19) 0.39 (0.16)

Slope 0.50 (2.97) 0.84 (1.98) 0.74 (1.76) 0.78 (1.30) 0.57 (1.09) 0.56 (0.85) 0.75 (0.71) 0.72 (0.68) 0.69 (0.67) 0.63 (0.58)

SEE 2.45 (2.02) 2.87 (1.68) 3.06 (1.73) 3.46 (1.92) 3.67 (1.95) 3.78 (1.84) 4.07 (1.87) 4.15 (1.78) 4.27 (1.69) 4.30 (1.63)

SE(b) 1.73 (1.43) 1.28 (0.75) 0.97 (0.55) 0.83 (0.46) 0.69 (0.37) 0.58 (0.28) 0.53 (0.24) 0.46 (0.20) 0.41 (0.16) 0.34 (0.13)

Slope 0.10 (3.19) 0.62 (2.12) 0.69 (1.85) 0.89 (1.42) 0.65 (1.17) 0.59 (0.88) 0.77 (0.78) 0.79 (0.72) 0.74 (0.70) 0.69 (0.60)

SEE 3.24 (2.58) 3.46 (1.94) 3.70 (2.18) 3.94 (2.28) 4.26 (2.11) 4.38 (2.06) 4.64 (2.02) 4.73 (1.97) 4.86 (1.92) 4.92 (1.86)

SE(b) 2.29 (1.82) 1.55 (0.87) 1.17 (0.69) 0.94 (0.55) 0.80 (0.40) 0.68 (0.32) 0.60 (0.26) 0.52 (0.22) 0.46 (0.18) 0.41 (0.16)

CIWS Slope 0.30 (4.65) 0.26 (2.76) 0.50 (2.18) 0.67 (1.95) 0.61 (1.51) 0.42 (1.21) 0.57 (1.12) 0.70 (0.95) 0.63 (0.89) 0.50 (0.79)

SEE 4.94 (3.92) 5.61 (3.07) 5.88 (3.05) 6.13 (2.98) 6.37 (2.91) 6.49 (2.79) 6.63 (2.63) 6.67 (2.56) 6.77 (2.68) 6.97 (2.62)

SE(b) 3.49 (2.77) 2.51 (1.37) 1.86 (0.97) 1.47 (0.71) 1.20 (0.55) 1.00 (0.43) 0.86 (0.34) 0.73 (0.28) 0.65 (0.26) 0.58 (0.22)

WW Slope 2.68 (3.66) 2.11 (2.44) 1.82 (1.91) 1.47 (1.63) 1.48 (1.46) 1.21 (1.12) 1.20 (1.02) 1.07 (0.86) 0.92 (0.76) 0.83 (0.72)

SEE 3.72 (3.51) 4.18 (2.74) 4.26 (2.34) 4.51 (2.06) 4.77 (2.07) 4.93 (2.00) 5.09 (2.12) 5.26 (2.03) 5.48 (1.98) 5.61 (2.00)

SE(b) 2.63 (2.48) 1.87 (1.23) 1.35 (0.74) 1.08 (0.49) 0.90 (0.39) 0.76 (0.31) 0.66 (0.27) 0.58 (0.22) 0.52 (0.19) 0.47 (0.17)

WSC Slope 2.72 (3.11) 1.87 (2.13) 1.65 (1.67) 1.43 (1.44) 1.47 (1.36) 1.25 (1.10) 1.21 (1.02) 1.08 (0.87) 0.95 (0.73) 0.84 (0.71)

SEE 3.46 (3.02) 3.96 (2.46) 4.01 (2.06) 4.16 (1.80) 4.39 (1.91) 4.53 (1.83) 4.68 (1.93) 4.90 (1.88) 5.20 (2.00) 5.35 (2.03)

SE(b) 2.44 (2.13) 1.77 (1.10) 1.27 (0.65) 1.00 (0.43) 0.83 (0.36) 0.70 (0.28) 0.60 (0.25) 0.54 (0.21) 0.50 (0.19) 0.45 (0.17)

CWS Slope 2.75 (3.61) 2.19 (2.57) 1.92 (1.96) 1.59 (1.63) 1.68 (1.51) 1.47 (1.19) 1.36 (1.12) 1.19 (0.93) 1.05 (0.79) 0.89 (0.71)

SEE 3.45 (3.71) 4.10 (2.86) 4.21 (2.46) 4.46 (2.28) 4.68 (2.14) 4.85 (2.12) 4.99 (2.21) 5.31 (2.28) 5.61 (2.35) 5.78 (2.35)

SE(b) 2.44 (2.62) 1.84 (1.28) 1.33 (0.78) 1.07 (0.55) 0.88 (0.40) 0.75 (0.33) 0.64 (0.29) 0.58 (0.25) 0.54 (0.22) 0.48 (0.20)

CIWS Slope 2.33 (5.17) 1.89 (3.70) 1.58 (2.70) 1.33 (2.23) 1.42 (1.93) 1.38 (1.59) 1.23 (1.46) 1.03 (1.29) 0.92 (1.12) 0.71 (1.01)

SEE 5.10 (5.35) 5.92 (4.11) 6.14 (3.63) 6.37 (3.50) 6.63 (3.31) 6.72 (3.12) 6.84 (2.98) 7.13 (2.96) 7.36 (3.09) 7.55 (2.94)

SE(b) 3.61 (3.78) 2.65 (1.84) 1.94 (1.15) 1.52 (0.84) 1.25 (0.63) 1.04 (0.48) 0.88 (0.38) 0.78 (0.33) 0.70 (0.29) 0.63 (0.25)

WW Slope 0.07 (3.00) 0.31 (2.01) 0.32 (1.42) 0.34 (1.15)

SEE 1.71 (0.89) 2.43 (0.79) 2.96 (0.67) 3.49 (0.81)

SE(b) 1.85 (1.63) 1.35 (0.89) 1.04 (0.60) 0.79 (0.41)

WSC Slope 0.31 (2.08) 0.63 (1.63) 0.54 (1.12) 0.49 (0.88)

SEE 1.69 (0.83) 2.25 (0.74) 2.86 (0.70) 3.34 (0.82)

SE(b) 1.35 (1.17) 1.03 (0.65) 0.80 (0.47) 0.63 (0.34)

CWS Slope 0.21 (1.69) 0.46 (1.40) 0.48 (0.97) 0.41 (0.41)

SEE 1.77 (0.80) 2.30 (0.73) 2.87 (0.71) 3.29 (0.82)

SE(b) 1.23 (1.11) 0.87 (0.67) 0.66 (0.47) 0.54 (0.36)

Picture-Word Prompt

1-121-3 1-4 1-5 1-6 1-7 1-8

Story Prompt

1-9 1-10 1-11Weeks

Measure

WSC

CWS

Sentence Copying



 

 

Table 6

Absolute Change for Mean Estimates of Slope for CBM writing (t-test)

1-3 1-4 1-5 1-6 1-7 1-8 1-9 1-10 1-11 1-12

t-value 1.88 3.93* 3.99* 5.64* 4.23* 5.71* 9.29* 8.96* 9.01* 10.22*

Effect size 0.04 0.16 0.16 0.27 0.18 0.28 0.51 0.49 0.49 0.55

Power 0.06 0.29 0.31 0.71 0.36 0.72 1.00 0.99 0.99 1.00

t-value 1.55 3.90* 3.90* 5.51* 4.86* 6.07* 9.62* 9.77* 9.60* 10.03*

Effect size 0.03 0.15 0.15 0.27 0.22 0.30 0.52 0.53 0.52 0.55

Power 0.04 0.28 0.28 0.67 0.51 0.79 1.00 1.00 1.00 1.00

t-value 0.29 2.70* 3.46* 5.79* 5.09* 6.15* 9.07* 10.09* 9.74* 10.50*

Effect size 0.00 0.08 0.12 0.29 0.24 0.31 0.49 0.55 0.53 0.57

Power 0.03 0.11 0.21 0.74 0.58 0.81 0.99 1.00 1.00 1.00

t-value -0.60 0.88 2.12* 3.14* 3.69* 3.23* 4.75 6.76* 6.48* 5.88*

Effect size 0.00 0.01 0.05 0.10 0.14 0.11 0.21 0.35 0.33 0.29

Power 0.03 0.03 0.07 0.16 0.24 0.17 0.49 0.89 0.86 0.76

t-value 6.75 8.00 8.75 8.34 9.36 9.95 10.80 11.38 11.14 10.65

Effect size 0.35 0.43 0.48 0.45 0.51 0.54 0.58 0.61 0.60 0.57

Power 0.89 0.98 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00

t-value 8.07 8.09 9.11 9.10 9.93 10.41 10.99 11.38 11.96 10.92

Effect size 0.44 0.44 0.50 0.50 0.54 0.56 0.59 0.61 0.63 0.59

Power 0.98 0.98 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00

t-value 7.02 7.86 9.06 9.02 10.27 11.39 11.18 11.72 12.22 11.55

Effect size 0.37 0.42 0.49 0.49 0.56 0.61 0.60 0.62 0.64 0.61

Power 0.92 0.97 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00

t-value 4.15 4.71 5.39 5.51 6.77 8.02 7.76 7.37 7.55 6.51

Effect size 0.17 0.21 0.26 0.27 0.35 0.43 0.42 0.39 0.40 0.34

Power 0.34 0.48 0.65 0.68 0.90 0.98 0.97 0.95 0.96 0.86

WW t-value 0.23 1.42 2.09* 2.74**

Effect size 0.00 0.02 0.05 0.08

Power 0.03 0.04 0.07 0.11

WSC t-value 1.35 3.55* 4.49*** 5.09***

Effect size 0.02 0.13 0.19 0.24

Power 0.04 0.22 0.42 0.57

CWS t-value 1.12 3.03* 4.54*** 5.11***

Effect size 0.01 0.10 0.20 0.24

Power 0.03 0.14 0.44 0.58

CIWS t-value 0.89 2.46* 3.51** 3.39**

Effect size 0.01 0.07 0.13 0.12

Power 0.03 0.07 0.13 0.19

WW

WSC

CWS

CIWS

Story Prompt

*p  < .05

** p  < .01

Picture-Word (all significant at p  < .001)

Week

Sentence Copy

WW

WSC

CWS

CIWS



 

 

 

Table 7 
      Slope Characteristics for Sentence Copying and Picture-Word Prompts 

Measure Slope SEb Correlation with 

weekly slope 
  Mean SD Mean SD 

Sentence Copying - 

WSC 

          

Weekly 
0.63 0.58 0.34 0.13 1.00 

Every 2 weeks 
0.74 0.77 0.52 0.27 0.88 

Every 3 weeks 
0.59 0.81 0.60 0.37 0.79 

Every 4 weeks 
0.93 0.98 0.64 0.63 0.68 

Sentence Copying - 

CWS 

          

Weekly 
0.69 0.60 0.41 0.16 1.00 

Every 2 weeks 
0.73 0.82 0.58 0.31 0.85 

Every 3 weeks 
0.67 0.90 0.70 0.40 0.78 

Every 4 weeks 
0.89 1.11 0.68 0.73 0.65 

Picture-Word - WW           

Weekly 
0.83 0.72 0.47 0.17 1.00 

Every 2 weeks 
1.02 0.95 0.69 0.31 0.82 

Every 3 weeks 
1.17 0.97 0.83 0.48 0.70 

Every 4 weeks 
1.45 1.43 0.76 0.58 0.50 

Picture-Word - WSC           

Weekly 
0.84 0.71 0.45 0.17 1.00 

Every 2 weeks 
1.02 0.87 0.65 0.32 0.79 

Every 3 weeks 
1.18 0.91 0.78 0.48 0.75 

Every 4 weeks 
1.41 1.29 0.65 0.54 0.51 

Picture-Word - CWS           

Weekly 
0.89 0.71 0.48 0.20 1.00 

Every 2 weeks 
1.14 0.93 0.69 0.36 0.82 

Every 3 weeks 
1.28 1.03 0.85 0.52 0.67 

Every 4 weeks 
1.49 1.43 0.71 0.59 0.53 

 



 

 

 

Table 8 
       Comparisons of Slopes (using t-tests) from Varying Data Collection Schedules to Overall Slopes 

  W1-4 W1-5 W1-7 W1-9 W1-10 W1-11 

  Sentence Copying - WW             

 Weekly vs Every 2 weeks 
- 0.75 2.89* -1.2 - -1.85 

 Weekly vs Every 3 weeks 
- - 2.87* - 4.24* - 

 Weekly vs Every 4 weeks 
-   - -2.04* - - 

  Sentence Copying - WSC 
            

 Weekly vs Every 2 weeks 
- 1.69 2.17 -1.92 - -1.29 

 Weekly vs Every 3 weeks 
- - 2.28* - 3.16* - 

 Weekly vs Every 4 weeks 
-   - -2.58* - - 

 Sentence Copying - CWS 
            

 Weekly vs Every 2 weeks 
- 1.62 3.59* -0.82 - 0.387 

 Weekly vs Every 3 weeks 
- - 3.63* - 2.55* - 

 Weekly vs Every 4 weeks 
-   - -1.71 - - 

  Sentence Copying - CIWS 
            

 Weekly vs Every 2 weeks 
- 1.31 2.1 -0.64 - 2.04 

 Weekly vs Every 3 weeks 
- - 2.18 - 0.28 - 

 Weekly vs Every 4 weeks 
-   - -0.33 - - 

  Picture Word Prompt - WW 
            

 Weekly vs Every 2 weeks 
- -1.48 -3.42* -3.94* - -2.14 

 Weekly vs Every 3 weeks 
- - -3.45* - -2.03 - 

 Weekly vs Every 4 weeks 
-   - -2.85* - - 

  Picture Word Prompt - WSC 
            

 Weekly vs Every 2 weeks 
- -2.28 -3.18* -3.40* - -1.75 

 Weekly vs Every 3 weeks 
- - -3.94* - -2.36* - 

 Weekly vs Every 4 weeks 
-   - -2.59* - - 

 Picture Word Prompt - CWS 
            

 Weekly vs Every 2 weeks 
- -1.59 -3.51* -2.83* - -2.09 

 Weekly vs Every 3 weeks 
- - -3.85* - -1.82 - 

 Weekly vs Every 4 weeks 
- - - -1.68 - - 

  Picture Word Prompt - CIWS 
            

 Weekly vs Every 2 weeks 
- -0.88 -1.99 -0.8 - -1.4 

 Weekly vs Every 3 weeks 
- - -2.28 - -0.29 - 

 Weekly vs Every 4 weeks 
- -. - -0.29 - - 

 Note. A Bonferroni correction was used for each t test 

 



Figure 1. Sample page from Sentence Copying. 

 

1. We can go now.  

 

 

 

 

 

 

2. She runs so fast!  

 

 

 

 

 

 

3. Who is that boy?  

 

 

 

 

 



Figure 2. Sample page from Picture Word. 
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 shoes  



Figure 3. Sample Story Prompt. 

 

One day, we were playing outside the school andé 
 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 



Figure 3. Sample Picture Prompt. 

 



 

 

Figure 5 
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Figure 7 


