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Rationale 
Recent policy changes have increased the need for resources that support handwriting within literacy 
instruction. Many states have strengthened evidence-based literacy policies aligned with the science of 
reading (Katz Sayag & Gendill, 2024). For instance, the Iowa 2024 English Language Arts and Literacy 
Standards define the science of reading as a multi-field body of research that informs the “what” and 
“how” of literacy instruction, including reading and writing (Iowa Department of Education, 2024). In Iowa, 
academic standards state that students begin forming manuscript letters and numerals in kindergarten, 
begin cursive writing in Grade 2, and produce cursive writing with accuracy and automaticity by Grade 3 
(Iowa Department of Education, 2024). Similar cursive handwriting policies, in addition to print 
handwriting standards, are becoming increasingly common across the United States, in states such as 
Oklahoma (H.B. 3727, 2024), Kentucky (S.B. 167, 2024), and California (A.B. 446, 2023).   

Outside of policy initiatives, previous research also supports explicit handwriting instruction as part of 
literacy and writing development (Datchuk & Kubina, 2013; James & Englehardt, 2012; Kim et al., 2011; 
Ray et al., 2022; Young et al., under review). Because handwriting is a building block for more complex 
writing development (Berninger & Amtmann, 2003), it is important that students develop fluent 
handwriting, meaning they can form legible letters at an appropriate pace (Ritchey et al., 2015). Explicit 
and systematic handwriting instruction has been shown to improve outcomes of handwriting fluency 
(Limpo & Graham, 2020; Santangelo & Graham, 2016).  

In response to these policy, research, and instructional needs, the Iowa Reading Research Center (IRRC) 
developed the LIFTER and CLIFTER handwriting tools. LIFTER (Letter Identification and Formation for 
Transcription and Early Reading; Datchuk & Rodgers, 2024) supports print handwriting and alphabet 
knowledge, and CLIFTER (Cursive Letter Identification and Formation for Transcription and Early 
Reading; Datchuk & Young, 2025) supports cursive handwriting and early reading skills. Both resources 
are grounded in evidence-based practices for handwriting instruction, including the use of visual cues, 
memory retrieval, and explicit instruction (Datchuk & Kubina, 2013; Santangelo & Graham, 2016). In the 
spring of 2026, the IRRC conducted a pilot study to examine LIFTER and CLIFTER’s use in elementary 
classrooms and their potential impact on students’ writing outcomes.  

Key Findings 
Using a single-group pretest-posttest design, this pilot study examined the effect of teacher-
implemented IRRC handwriting curricula on measures of students’ writing performance and identified 
the following initial key findings: 

• On average, students demonstrated growth on all included writing measures after receiving IRRC 
handwriting instruction. Results differed across the two scripts (i.e., print or cursive) and across 
writing measures.  

• Overall, students reported that the materials helped them improve their handwriting, though they 
did not always enjoy practicing handwriting or wish to do more.  

• Because this study did not include a comparison group, growth in student assessment scores 
cannot be attributed to LIFTER and CLIFTER alone (i.e., we cannot account for other factors that 
may have contributed to students’ growth, such as other reading and writing instruction).  
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Method 
Participants in this study included six teachers and 74 students across Grades K–3 at one school in 
Iowa. Three teachers implemented the LIFTER handwriting curriculum (one in kindergarten and two in 
Grade 1), and three implemented CLIFTER (one in Grade 2 and two in Grade 3). Five of the six total 
participating teachers reported their previous teaching experience, for an average of 13.9 years (SD = 
12.5).  

Data for nine students were removed prior to data analysis due to missing or incomplete assessment 
data, for a final sample of 65 students (n = 33; LIFTER print instruction, n = 32; CLIFTER cursive 
instruction) included in this report. Additional student participant demographic information is provided in 
the tables below. 

Student Participant Demographic Information 

Student participant characteristics  n % 

Grade  
  

K  10 15.4 

1  23 35.4 

2  10 15.4 

3  22 33.8 

Support services (n = 62) 
  

Special education  7 11.3 

Occupational therapy 1 1.6 

Age  M SD 

LIFTER (n = 28) 6.85 1.07 

CLIFTER (n = 30) 8.88 0.54 

Note. Some demographic data were not available for all participants.  

All participating teachers engaged in a half-day training on LIFTER or CLIFTER, followed by pre-testing in 
Week 1, eight weeks of handwriting instruction during Weeks 2–9, and a final week of post-testing in 
Week 10. Procedures are described in greater depth in the following sections. 

Study Timeline 
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Handwriting Instruction 
During the study, teachers were asked to provide eight weeks of handwriting instruction, teaching one 
letter per week. Teachers implemented the All Cues and Cover Copy Compare activities for each 
instructed letter. These lessons incorporated explicit instruction, including video models of letter 
formation, teacher modeling of letter name and sound, and opportunities for students to receive teacher 
feedback. On average, lessons were administered two to three times per week for a duration of 15–20 
minutes each. During the third and sixth weeks of instruction, teachers implemented the Cumulative 
Review activity, which provided cumulative practice of three taught letters. Teachers did not model letter 
formation for the Cumulative Review activity. More information on our handwriting instructional lessons, 
including lesson scripts, can be found on the Handwriting Hub on the IRRC website.  

To monitor the degree to which essential lesson components were implemented as intended, we 
collected video recordings of 50% of handwriting lessons. Video recordings of lessons were reviewed for 
fidelity by members of the research team every other week. We defined implementation fidelity as 
adherence to lesson components, which we evaluated using the LIFTER and CLIFTER fidelity checklists 
(available in the IRRC’s Handwriting Hub). The average fidelity score across all recorded LIFTER lessons 
(n = 27) was 100% (SD = 0%), and for recorded CLIFTER lessons (n = 26) it was 97% (SD = 4.93%).   

We also examined the amount of exposure to the LIFTER and CLIFTER materials students received as an 
additional fidelity measure. We collected all participating students’ materials at the conclusion of the 
study and tabulated the number of activities each student attempted for each instructed letter. Of the 18 
anticipated activities, students receiving LIFTER instruction attempted 89.7%, and those receiving 
CLIFTER instruction attempted 88.0%. 

Assessments 
In addition to eight weeks of handwriting instruction, teachers administered pre- and post-assessments 
focused on handwriting fluency, letter-sound correspondence knowledge, and written expression. We 
selected these assessments as prior research has indicated positive effects of handwriting instruction 
on transcription skills (i.e., spelling, handwriting) and broader writing outcomes (i.e., writing length; 
Santangelo & Graham, 2016).  

Characteristics of the Assessments Used 

Task Time Measures Objective Outcome 

Alphabet 
task  
(Berninger 
& Rutberg, 
1992)  

60 
seconds  

letter recall, 
formation, and 
handwriting 
fluency  

Write letters of the 
alphabet in order 
from memory as 
many times as 
possible. 

correct letters formed per 
minute (CLFPM), calculated by 
subtracting errors from the 
total number of letters written  

Copy task  
(Graham et 
al., 1997) 

90 
seconds  

letter formation 
and handwriting 
fluency  

Copy a sentence as 
many times as 
possible in the time 
limit.  

correct letters formed per 
minute (CLFPM), calculated by 
subtracting errors from the 
total number of letters written 
and divided by 1.5 

https://irrc.education.uiowa.edu/handwriting-hub
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Task Time Measures Objective Outcome 

Letter 
dictation 
task  
(researcher-
created) 

untimed  letter-sound 
correspondences 

Form letters when 
prompted with a 
dictated sound. 

number of correct letter-sound 
correspondences out of 27 
total items 

Picture-
word 
prompt  
(McMaster 
et al., 2009) 

3 minutes  sentence-level 
composition  

Compose 
sentences using 
picture-word 
stimuli.  

total words written and words 
spelled correctly   

 

Data Analysis 
To analyze the data, we first ran descriptive statistics for all pre and post measures. From this analysis, 
we found that data from the letter-sound dictation task were negatively skewed due to a high number of 
students answering all items correctly (33% for LIFTER participants and 19% for CLIFTER at pre-test). 
Due to the potential ceiling effects of this assessment, it was not included in our subsequent data 
analyses. In our results below, we only report descriptive results for this assessment.   

We conducted a series of paired-samples t-tests to examine changes in students’ writing performance 
before and after receiving LIFTER (print) or CLIFTER (cursive) handwriting instruction. Outcomes 
included: alphabet task letters formed correctly per minute, copy task letters formed correctly per minute, 
picture-word prompt total words written, and picture-word prompt words spelled correctly.  

Results 

Below, we report student pre- and post-assessment scores disaggregated by handwriting condition (i.e., 
print or cursive).  

Kindergarten and 1st-Grade Growth in Print Handwriting 
Fluency 
Across all included assessments, the sample of kindergarten and Grade 1 students who received LIFTER 
print handwriting instruction demonstrated growth. High levels of variation were seen in the amount of 
student writing at both time points. For instance, students’ alphabet task CLFPM ranged from 0 to 30 at 
pre-test and 5 to 36 at post-test. On the picture-word prompt task, students wrote between 2 and 34 total 
words at pre-test and 4 and 46 total words at post-test. Additional score ranges are provided in the table 
below. No statistically significant differences between pre- and post-test scores were seen on the 
alphabet and copy tasks. However, statistically significant differences were found on the two picture-
word prompt variables, total words written and words spelled correctly. Mean differences indicated 5.0 
more words written and 3.9 more words spelled correctly from pre- to post-assessment for LIFTER 
participating students. Out of 27 total items on the letter-sound dictation task, students completed an 
average of 24 and 24.5 items correctly from pre- to post-assessment, respectively.  
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Print Handwriting Assessment Scores Before and After LIFTER (n = 33) 

 

 

Pre-test 

M, SD 
(range) 

Post-test 

M, SD 
(range) 

Mean 
difference 

p-value 
[95% confidence interval] 

Alphabet task: Correct 
letters formed per minute 

14.2, 8.6 

(0, 30) 

15.4, 7.4 

(5, 36) 

1.1 .36 

[-1.4, 3.6] 

Copy task: Correct letters 
formed per minute 

18.0, 9.0 

(2, 35) 

20.3, 7.3 

(7, 40) 

2.3 .06 

[-0.1, 4.7] 

Picture-word prompt: Total 
words written 

16.5, 8.5 

(2, 34) 

21.4, 9.0 

(4, 46) 

5.0 <.01* 

[2.1, 7.8] 

Picture-word prompt: Total 
words spelled correctly 

14.8, 8.7 

(1, 34) 

18.7, 9.3 

(0, 39) 

3.9 <.01* 

[1.2, 6.7] 

Letter-sound dictation: 
Correct letters identified 

24.0, 4.0 

(13, 27) 

24.5, 3.2 

(9, 27) 

0.5 --- 

Note. * = statistically significant at the Bonferroni-adjusted alpha level, α/4 = .0125. 

 

2nd- and 3rd-Grade Growth in Cursive Handwriting Fluency  
Students receiving CLIFTER instruction in Grades 2 and 3 demonstrated growth across all included 
assessments. Similar to the results seen with the LIFTER sample, high levels of variation across student 
performance were observed at both time points across assessments. For example, students scored 0 to 
26 CLFPM at pre-test and 4 to 32 CLFPM at post-test on the alphabet task. In addition, students spelled a 
range of words correctly on the picture-word prompt, from 1 to 31 at pre-test and 3 to 33 at post-test. For 
CLIFTER students, statistically significant differences were shown on all four measures. Students 
composed an average of four more CFLPM on the alphabet and copy tasks after receiving CLIFTER 
instruction. In addition, students wrote 4.5 more words and spelled 5.2 more words correctly on the 
picture-word prompt post-assessment task. Averages for the pre- and post-test scores for the letter-
sound dictation task were high at both pre- and post-assessment, at 23 and 24.7 out of 27 total items.  
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Cursive Handwriting Assessment Scores Before and After CLIFTER (n = 32) 

 Pre-test 

M, SD 
(range) 

Post-test 

M, SD (range) 

Mean 
difference 

p-value 

[95% confidence interval] 

Alphabet task: Correct 
letters formed per minute 

12.2, 7.3 

(0, 26) 

16.3, 7.1 

(4, 32) 

4.1 <.01* 

[2.0, 6.1] 

Copy task: Correct letters 
formed per minute 

15.6, 6.5 

(7, 31) 

19.8, 6.9 

(9, 35) 

4.2 <.01* 

[2.2, 6.1] 

Picture-word prompt: Total 
words written 

13.1, 5.6 

(5, 31) 

17.6, 7.6 

(4, 35) 

4.5 <.01* 

[1.8, 7.1] 

Picture-word prompt: Total 
words spelled correctly 

11.6, 6.1 

(1, 31) 

16.8, 7.4 

(4, 33) 

5.2 <.01* 

[2.8, 7.6] 

Letter-sound dictation: 
Correct letters identified 

23.0, 4.4 

(7, 27) 

24.7, 2.7 

(13, 27) 

1.7 --- 

Note. * = statistically significant at the Bonferroni-adjusted alpha level, α/4 = .0125. 

 

Student Survey Results 
After the study was completed, participating students completed an 8-item survey to indicate their 
perceptions of the materials.1 We adapted the survey from the Kid Intervention Profile (Eckert et al., 
2017). Survey data were collected from a total of 71 students. In addition to the responses below, 
students answered two yes/no questions, with 70.4% of students reporting “yes” when asked if there 
were times they did not want to practice handwriting, and 83.1% of students reporting “no” when asked if 
they felt their handwriting had gotten worse.  

  

 

1 Teacher surveys and interviews were also completed as part of this study and will be reported in a subsequent manuscript. 
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Students’ Perceptions of LIFTER/CLIFTER Usability and Feasibility 

 

   

   

Discussion 
The results of this pilot study offer preliminary evidence suggesting that LIFTER and CLIFTER 
handwriting curricula may support students’ handwriting fluency and writing development. All students 
who participated in the study demonstrated growth over time on measured outcomes. Students in the 
CLIFTER handwriting group demonstrated statistically significant growth on four writing measures, 
including handwriting fluency, spelling, and writing length. Students in the LIFTER handwriting group 
demonstrated statistically significant growth on measures of spelling and writing length, but not on 
either handwriting fluency measure. Teachers were able to implement LIFTER and CLIFTER with high 
fidelity, and students’ perceptions of the curricula were largely positive.  

The core features of the LIFTER and CLIFTER handwriting curricula (i.e., explicit instruction, visual cues, 
memory retrieval practice) were designed based on evidence-based practices for handwriting instruction 
identified in prior research (Datchuk & Kubina, 2013; Santangelo & Graham, 2016). Results of numerous 
studies have indicated that students improve their handwriting fluency and writing length when provided 
explicit handwriting instruction (Santangelo & Graham, 2016). The results of this study offer additional 
evidence suggesting that explicit handwriting instruction supports students’ handwriting and writing 
development. 

14.1%

25.4%

26.8%

18.3%

12.7%
2.8%

1. How much do you like 
practicing handwriting 

each week?

9.9%
7.0%

26.8%

15.5%

35.2%

5.6%

2. How much do you like 
watching the videos during 

handwriting practice?

38.0%

22.5%

11.3%

7.0%

16.9%
4.2%

3. Were there times when 
you wished you could do 

more handwriting practice?

7.0%
8.5%

14.1%

15.5%

50.7%

4.2%

4. How much do you think 
handwriting practice helps 

you write better?
4.2%

19.7%

19.7%

15.5%

38.0%

2.8%

5. Do you think you write more 
neatly now than before? 

11.3%

11.3%

25.4%

14.1%

28.2%

9.9%

6. Do you think you write 
faster now than before? 
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Our results also indicated a discrepancy in effects of LIFTER (print) and CLIFTER (cursive) instruction on 
handwriting fluency. Specifically, students receiving print handwriting instruction in kindergarten and 
Grade 1 did not demonstrate statistically significant growth on the alphabet or copy tasks. One potential 
explanation for this difference is that alphabet and copy tasks have been used for students in 
kindergarten less frequently (e.g., Graham et al., 1997; Berninger & Rutberg, 1992) and may not be a valid 
measure of handwriting fluency for this group due to the limited amount of writing that kindergarten 
students can produce in the given time frame (Puranik et al., 2017). In addition, it is possible that the 
small sample size of the study prevented detection of small, yet significant, effects. 

There are several limitations to consider when interpreting the results of this study. First, because there 
was no comparison group in the study (e.g., a group of students receiving no handwriting instruction, 
handwriting instruction using different resources, or an alternate intervention), results should be 
interpreted with caution. We cannot conclude that students’ growth on measured outcomes is a direct 
result of the handwriting instruction provided as part of this study. The LIFTER and CLIFTER curricula 
were implemented as a supplement to regular literacy instruction, which may have also contributed to 
students’ demonstrated growth over the course of the study. It is also important to note that students in 
Grades 2 and 3 received additional instruction in the formation of capital cursive letters during the study 
period as part of regular instruction (i.e., not using CLIFTER materials). Though the assessments we 
administered primarily assessed lowercase letter formation, students wrote a small number of capital 
letters on two of the four assessments. Second, a small number of students and teachers were enrolled 
in this study, which reduces statistical power and limits generalizability of findings. 

Additional research on LIFTER and CLIFTER is needed to: (a) include randomization and a control or 
comparison group to strengthen internal validity and allow for causal inferences about the efficacy of the 
curricula, (b) identify the specific instructional components of LIFTER and CLIFTER that are most 
strongly related to improved writing outcomes, and (c) recruit a larger sample across multiple school 
sites to increase the generalizability of findings across student populations and educational settings. 
With these caveats in mind, this study offers promising evidence of the potential for LIFTER and CLIFTER 
handwriting curricula to improve students’ writing outcomes.  
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