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Students in K–12 settings experience poor writing outcomes, with less than 30% of students writing
at the proficient level. Coupled with the pressure to improve academic outcomes with limited
resources, schools are in dire need of efficient, universally provided instructional activities that
promote writing skills. Performance feedback on writing fluency was designed to be a brief,
low-resource universally provided instructional activity to facilitate writing development and has
demonstrated moderate to large effects on formative writing measures. The current study was
conducted to directly evaluate the extent to which performance feedback on writing fluency is
cost-effective. This study uses the ingredients method to estimate the costs of providing performance
feedback on writing fluency and calculates incremental cost-effectiveness ratios based on secondary
data from a randomized controlled trial. Results suggest that performance feedback is more
cost-effective than comprehensive systems reform initiatives and comparable to other universally
provided interventions, and therefore should be considered a cost-effective approach to improve
writing fluency for all students. Results provide school psychologists with concrete examples of how
to support prevention and intervention activities aimed to improve student writing outcomes.
Limitations and suggestions for future research are also discussed.

Impact and Implications
The study calculated the cost-effectiveness of a universally provided instructional activity to facilitate
students’ writing fluency based on secondary data (e.g., minutes for implementation) from a
randomized controlled trial. The results demonstrated how school psychologists can use economic
evaluations to promote evidence-based practices that maximize school resources.
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Fewer than 30% of fourth-, eighth-, and twelfth-grade students
can write at the proficient level (National Center for Education
Statistics, 2012), with writing concerns being the second most
common referral problem after reading (Bramlett, Murphy, John-
son, Wallingsford, & Hall, 2002). Early intervention to promote
writing skills is important because of its potential to prevent
long-term writing difficulties, as only half of the U.S. population
is prepared for college-level writing (Achieve, Inc., 2005) and
many individuals cannot meet the writing demands in their job
(National Commission on Writing, 2003). The large number of
students with writing concerns in the K–12 setting make the

examination of universally provided or classwide intervention
practices in schools crucial. In addition, research has suggested
that classwide academic interventions are the most effective in
improving outcomes for at-risk students, particularly in contexts
with a large percentage of nonproficient students (VanDerHeyden
& Codding, 2015).

Given the limited resources in schools, and increased account-
ability for schools to achieve more with less (Crowley et al., 2018),
economic evaluations of universally provided writing interven-
tions have important implications for school psychologists, teach-
ers, administrators, and policymakers, who are invested in effec-
tively and efficiently improving student writing outcomes. Cost-
effectiveness analysis (CEA) provides a formal methodology for
examining return on investment for evidence-based practices, but
CEA studies are relatively rare in education, compared to other
related fields (Hummel-Rossi & Ashdown, 2002). No studies have
examined the cost-effectiveness of various approaches to improve
writing skills, specifically. The primary purpose of this study is to
calculate the cost-effectiveness of performance feedback during
writing instruction, a fluency-building component that was de-
signed to be a brief, low-resource, classwide practice to improve
writing fluency (Truckenmiller, Eckert, Codding, & Petscher,
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2014). CEAs are often based on specific randomized controlled
trials (RCTs) to ensure that the costs associated with intervention
implementation are, in fact, the same costs that resulted in the
documented outcomes (Levin, McEwan, Belfield, Bowden, &
Shand, 2018). Therefore, the current study is based on one previ-
ously published RCT of performance feedback on writing fluency
(Truckenmiller et al., 2014). As some readers may not have back-
ground knowledge in CEA, a secondary purpose of the study is to
introduce the formal methodology of CEA.

Writing Fluency Outcomes

There are many effective instructional practices that incorporate
substantive feedback to improve the quality of elementary stu-
dents’ writing (e.g., Graham et al., 2012; Wilson & Czik, 2016),
which is the ultimate goal of writing instruction. However, another
important writing outcome in late elementary school is fluent
writing production, because productivity is closely related to dif-
ferent aspects of writing quality at this developmental stage (Kim,
Al Otaiba, Wanzek, & Gatlin., 2015; Nelson & Van Meter, 2007;
Troia, Shen, & Brandon, 2019). Writing fluency is defined as a
quantitative measure of the amount of text produced within a
specific amount of time (Deno, Marston, & Mirkin, 1982). Writing
fluency is an essential foundational skill that may constrain later
written expression capabilities if not established in elementary
school (e.g., McCutchen, 2006) and has been linked to overall
writing quality and performance on high-stakes tests (Romig,
Therrien, & Lloyd, 2017). Fluency can be frequently measured
with curriculum-based measurement in written expression (CBM-
WE), where students are provided a sentence fragment story starter
(e.g., “I was talking to my friends when all of a sudden . . .”) and
then given one minute to think about and plan a story, followed by
three minutes to write the story. CBM-WE is an effective and
efficient measurement approach because it can be universally
administered in approximately five minutes and scored more
quickly and reliably than holistic measures (Gansle et al., 2004;
Gansle, VanDerHeyden, Noell, Resetar, & Williams, 2006; Mal-
ecki & Jewell, 2003), and is sensitive to changes over time (Espin
et al., 2000; Jewell & Malecki, 2005; Keller-Margulis, Mercer,
Payan, & McGee, 2015; McMaster & Campbell, 2008; McMaster
& Espin, 2007).

With CBM-WE, student responses can be scored with multiple
metrics, such as total words written (TWW), number of words
spelled correctly, number of correct writing sequences (CWS), and
number of correct writing sequences minus incorrect writing se-
quences (CIWS; Deno et al., 1982; McMaster & Espin, 2007).
These metrics can be scored with high interrater reliability (rs �
.90; Powell-Smith & Shinn, 2004) that are moderately related to
important outcomes in Grades 3 through 5 (rs � .26 to .64; Romig
et al., 2017).

The performance feedback intervention in this study targets the
metric TWW, which is conceptualized as a measure of fluent
production. Although metrics that include accurate production
(e.g., CWS or CIWS) are more closely related to later writing
outcomes (Romig et al., 2017), the TWW metric is used as the
target of the performance feedback intervention evaluated in this
study for three reasons. First, TWW provides a robust measure-
ment of development in writing for elementary-aged students
(Espin et al., 2000; Nelson & Van Meter, 2007). Although amount

of text (i.e., TWW) is not the end goal of writing development or
writing instruction, it may be a key indicator along the way. A
factor analysis of student writing in Grade 3 indicates that writing
quality and productivity are separable factors; however, they are
correlated at r � .75 (Kim et al., 2015). It is also likely that
students do not produce enough text for teachers to provide them
with feedback on the quality of their writing. In later elementary
grade levels, measures of writing productivity discriminate well
between students along the developmental continuum, whereas
accuracy and complexity measures rarely provide any additional
information for discrimination (Nelson & Van Meter, 2007; Troia
et al., 2019). The dependency of accuracy on productivity is
evident in the current study as well (Truckenmiller et al., 2014).
These data indicated that TWW and a measure of accurate pro-
duction (CWS) were highly correlated (r � .91).

Second, performance feedback on TWW can be easily under-
stood by early elementary students, as well as their teachers and
parents (Nelson, Bahr, & Van Meter, 2004), and students report
high acceptability of this type of feedback (Truckenmiller et al.,
2014). Although TWW feedback has not been compared to feed-
back on an accuracy measure like CWS, feedback on CWS would
be more difficult for students to use classwide. Rather, they would
need more individualized instruction to address their own specific
errors. For example, one student may have several run-on sen-
tences, whereas another student may have subject–verb disagree-
ment, and yet another student may struggle with spelling words
with vowel diphthongs.

Finally, the use of TWW as the target of feedback meets the
efficiency characteristics of a classwide intervention. On average,
it takes a trained scorer 25 s to score TWW from a 3-min probe
compared to the 72 s it takes to score for accuracy (Gansle et al.,
2004) and the 2 to 4 min it takes to score for quality (Gansle et al.,
2006). The TWW scoring has higher interrater reliability estimates
(98% agreement) than writing quality (range 19% to 59% agree-
ment; Gansle et al., 2006), indicating that it will take much less
time for scorers to learn how to score TWW.

Performance Feedback During Writing Instruction

A substantive body of research has documented the positive
effects of performance feedback on writing fluency (Hedges’ g �
0.41 to 1.11; Hier & Eckert, 2014; Hier & Eckert, 2016; Koenig,
Eckert, & Hier, 2016; Truckenmiller et al., 2014). Performance
feedback varies in implementation in this domain, but at the most
basic level consists of two pieces of information: (1) the number of
words the student wrote (regardless of spelling) in response to a
prompt and (2) an arrow indicating if that number was higher or
lower than the previous time the student wrote. The current study
evaluates the cost-effectiveness of this most basic level of feed-
back, as operationalized in Truckenmiller et al., 2014. The perfor-
mance feedback intervention used in the study was not designed to
take the place of a Tier 2 intervention or replace detailed feedback
to students about their writing. Rather, it was designed to enhance
the common classroom activity of practicing writing. The efficacy
study published in 2014 established that students who simply
practice writing on a weekly basis (a common classroom activity)
did not make gains in writing fluency or accuracy compared to a
group of students who did not practice writing weekly. However,
when brief performance feedback on the number of words written
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was provided in addition to practice, students increased in their
writing fluency. The results of this study suggest that the highly
common writing practice occurring in classrooms can be easily
enhanced by providing detailed feedback on the quantity of stu-
dents’ writing. This activity is critical but may not occur on a
frequent basis. Therefore, the performance feedback intervention
described here fills a gap between universal writing instruction and
individualized extensive feedback on writing.

Description of Intervention and Evidence of
Effectiveness

In this RCT (Truckenmiller et al., 2014), 133 third-grade stu-
dents, blocked by school, were randomly assigned to one of three
conditions: (1) performance feedback on writing fluency (n � 46),
(2) writing practice without performance feedback (n � 39), and
(3) active control in which students received performance feed-
back on mathematics fact fluency (n � 48). The study was con-
ducted over 9 weeks during the 2008–2009 academic year in a
midsized city in the Northeast. Students were approximately 8
years old (M � 8.85, SD � 0.41); 74% were Black, followed by
18% White; 46% were boys; and 15% qualified for special edu-
cation services, although none of these had diagnosed writing or
reading disabilities.

The research team included four doctoral students, four under-
graduate students, and one faculty member (N � 9). The research
team engaged in a 1-hr training on how to deliver the three
intervention conditions: (1) performance feedback on writing flu-
ency, (2) writing practice only, and (3) active control. During the
training, the research assistants were provided with intervention
scripts and then practiced delivering the interventions while re-
ceiving corrective feedback until they reached 100% accuracy.
During implementation, procedural integrity was monitored by the
experimenter following a scripted checklist, and a second experi-
menter conducted an observation using the same checklist. Direct
observations were conducted in 67%, 81%, and 70% of the ses-
sions for the performance feedback, practice-only, and active con-
trol conditions, respectively. These observations indicated that
99% (range � 96% to 100%), 99% (range � 89% to 100%), and
99.8% (range � 95% to 100%) of the steps were completed as
intended for the performance feedback, practice-only, and active
control conditions, respectively.

Outcome measures included two types of scores calculated from
CBM-WE probes: (1) total words written (TWW) and (2) correct
writing sequences (CWS). Interscorer agreement for both TWW
and CWS were calculated for a random subset of 40% of probes.
For TWW, interscorer agreement was 99% (range � 71% to
100%); for CWS, interscorer agreement was 95% (range � 75% to
100%). Multilevel growth models were estimated using restricted
maximum likelihood, with time at level 1, students at level 2, and
schools at level 3 (Burchinal, Nelson, & Poe, 2006; Raudenbush,
2001; Singer & Willett, 2003). Two separate models were esti-
mated for each outcome variable: TWW and CWS. The alpha-
level was adjusted using the Benjamini–Hochberg correction, as is
recommended for experimental education research when multiple
outcomes are independently examined from the same task (Ben-
jamini & Hochberg, 1995; Schochet, 2008).

Results indicated that performance feedback was effective in
increasing TWW by an average of almost 10 words more than both

the practice-only and active-control conditions (p � .001) in just
weeks (with an additional 2 weeks for baseline). This corresponds
to a medium effect (Hedges’ g � 0.66; Cohen, 1988). Students
who practiced writing for 7 weeks (i.e., the practice-only condi-
tion) did not improve more than the active control condition who
practiced mathematics facts for 7 weeks. In fact, the students in the
practice-only condition performed significantly lower (p � .03) at
the end of the 9 weeks than the students in the mathematics
practice and feedback group. Furthermore, this study suggests that
at least one indicator of accurate production (i.e., CWS) is related
to production fluency. TWW and CWS were very highly corre-
lated (above .91), and there was an indirect substantive (Hedges’
g � 0.34), but not statistically significant (p � .041), effect on
CWS when TWW was targeted for intervention. The What Works
Clearinghouse (United States Department of Education, 2017)
defines a substantively important effect in education when
Hedges’ g exceeds 0.25, regardless of statistical significance. In
this study, the students’ baseline performance (M � 31.50 TWW
in 3 min, SD � 12.44 and M � 26.86 CWS in 3 min, SD � 12.22)
corresponded to the 50th percentile in the AIMSweb norm group
(Pearson Education, Inc., 2009) for Grade 3 students, and the
students in the feedback group scored in the 75th percentile postin-
tervention. Students in the performance feedback group gained an
estimated.1.44 TWW and 1.00 CWS per week, which is much
larger than the average rate of improvement (0.4 TWW and 0.4
CWS) for students in late elementary grades. See the original study
(Truckenmiller et al., 2014) for more information about the study
design and the longitudinal multilevel models.

These results suggested that teachers can have a much larger
impact on the amount of text produced by the class when adding
the brief procedure of performance feedback on TWW to their
regular writing practice activities. The time teachers spend in more
intensive individualized instruction with students can be dedicated
to writing quality when a brief classwide intervention has already
increased the amount of text that students produce. We also hy-
pothesized that the impact on TWW and smaller effect on CWS
would be of interest as a brief supplementary classwide practice
because of the time and cost efficiency. The question of cost
efficiency remained an empirical question. Therefore, the cur-
rent study uses cost-effectiveness analysis to evaluate that hy-
pothesis.

Introduction to Cost-Effectiveness Analysis

Economic evaluations of school-based practices serve multiple
purposes. These purposes include providing a data-based frame-
work to help prioritize interventions when multiple options are
available, to proactively inform resource allocation when planning
for implementation, and to persuade multiple stakeholders to in-
vest resources into schools (Levin et al., 2018). The term “eco-
nomic evaluation” is an umbrella term that refers to a family of
formal methodologies, including CEA. CEA calculates ratios of
costs to quantitative effects and is used to compare programs
targeting similar outcomes (Levin et al., 2018). Costs are calcu-
lated using the ingredients method (Levin et al., 2018), described
below; effects can be quantified through effect sizes, which can be
pulled from RCTs, as was the case in this study.
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Estimating Costs Using the Ingredients Method

The ingredients method acknowledges that the resources needed
for implementation are greater than those delineated in the budget
for tangible materials (Levin et al., 2018). Rather, the term “cost”
in the context of economic evaluations refers to the concept of
opportunity costs and reflects the lost opportunity to use resources
elsewhere (Levin et al., 2018). Opportunity costs include personnel
costs for time, valued at an educator’s salary plus benefits, which
are typically the greatest costs in educational programming (Levin
et al., 2018).

The ingredients method includes the following steps: (1) iden-
tifying the ingredients needed to successfully implement the pro-
gram, which includes opportunity costs for personnel time, (2)
identifying the number of units for each ingredient (e.g., minutes
for implementation, and/or number of teachers implementing), (3)
determining values for each unit for each ingredient (e.g., hourly
wages plus benefits for teachers), (4) multiplying the units by the
determined values, and (5) summing the costs for each ingredient
to determine the total cost for implementation. Per student costs
can then be calculated by dividing the total costs by the total
number of students receiving the intervention.

Ingredients and units are only included when they contribute to
costs incurred above and beyond business as usual (e.g., the
control condition). For example, if performance feedback is pro-
vided during core writing instruction, then costs may not be
incurred because students would have received writing instruction
regardless. However, if performance feedback was provided dur-
ing time allocated for elective instruction, then costs must be
estimated to account for the lost opportunity for students to engage
in the elective. In other words, if the outcomes targeted by the
intervention are the same as those targeted during typical educa-
tional programming, then opportunity costs may not be incurred
because there is no displacement, or lost opportunity, for instruc-
tion (Belfield et al., 2015).

Cost-Effectiveness Analysis

After costs are estimated using the ingredients method, incre-
mental cost-effectiveness ratios (ICERs) are calculated by dividing
the cost per student (C) by the program’s effectiveness or effect
size (E; i.e., ICER � C/E; Levin et al., 2018). The interpretation of
ICERs is not absolute, as they are inherently linked to how much
an organization or individual is willing to pay to produce a specific
outcome (Levin et al., 2018). Costs vary across settings, geo-
graphic region, time, political climate, and the scarcity of resources
(Levin et al., 2018). For example, per pupil expenditures vary
across regions of the U.S., geographic region (urban, suburban,
rural), and district size (Cornman, Ampadu, Wheeler, & Zhou,
2018); therefore, what might be considered cost-effective for some
may not be considered cost-effective for others. Furthermore, the
value or benefit of outcomes is also linked to context, which may
also vary across settings or time (Crowley et al., 2018). For
example, improving academic writing skills may be more valuable
in contexts where few students can write at the proficient level,
compared to contexts where many students can write at the pro-
ficient level.

Because costs, implementation, and outcomes are tied to a
specific context, assumptions must be made about how to identify
ingredients and determine unit prices for ingredients. Subse-

quently, transparency regarding what ingredients were included
and how their monetary values were determined is crucial for
comparability across programs (Crowley et al., 2018). In order to
address the uncertainty of these assumptions and increase gener-
alizability, sensitivity analyses are conducted by varying the as-
sumptions upon which costs were estimated (Levin et al., 2018;
see Belfield et al., 2015; Doyle, Brown, Rasheed, Jones, & Jen-
nings, 2018 for examples). Sensitivity analyses provide a range of
costs and ICERs and provide information on how sensitive results
are to changes in the assumptions.

Research Questions

The universally provided performance feedback intervention
examined in this study was selected because of the substantive
body of research that supports the effectiveness of the intervention
broadly, and the availability of cost and effectiveness data linked
to one operationalization of the intervention through an RCT. The
present study used secondary data analysis to answer the following
research question: What are the ICERs for a universally provided
performance feedback practice on writing fluency? As outlined by
standards of economic evaluation for prevention programs (i.e.,
Crowley et al., 2018), we use the ingredients method to determine
total costs and per-student average costs, and then calculate
ICERs.

Method

Values for each ingredient were identified through the CostOut
Tool Kit, developed by the Center for Benefit-Cost Studies of
Education (CBCSE), Teachers College, Columbia University with
funding from the Institute of Education Sciences (Hollands,
Hanisch-Cerda, Menon, Levin, & Belfield, 2015). The CostOut
Tool Kit is a free online tool (www.cbcsecosttoolkit.org) to sup-
port researchers, practitioners, and policymakers to conduct eco-
nomic evaluations of educational programs. CostOut provides
estimates of personnel, facilities, materials, and equipment costs,
determined through comprehensive reviews of databases, federally
funded surveys, documents, websites, and other sources. For ex-
ample, values for personnel costs (e.g., wages plus benefits) were
estimated by reviewing 10 sources of data, including the Current
Population Survey and the US Department of Labor and Schools
and Staffing Survey. In this study, the most recent national aver-
ages available for the value of each ingredient were used (i.e.,
2017) to increase generalizability and address inflation from the
time the RCT was implemented.

Cost Data

Initial training. Opportunity costs for personnel time to en-
gage in initial training on the intervention were valued at hourly
wages plus benefits for each category of personnel, as is the
standard in CEA (Levin et al., 2018). In the efficacy study, the
eight research assistants attended a 1-hr training. However, in
authentic school contexts, the three teachers whose classrooms
participated in the intervention would have attended the 1-hr
training, as they would have been tasked with implementing the
intervention. The wages plus benefits for research assistants were
$37.63/hr and for teachers were $66.42/hr, based on the values
listed in the CostOut Tool Kit (Hollands et al., 2015).
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Preparation for implementation. Preparation for implemen-
tation included opportunity costs for personnel time to prepare
performance feedback for students each of the 9 weeks. A research
assistant counted TWW, entered scores into an electronic spread-
sheet, and then recorded TWW and an upward- or downward-
facing arrow to reflect an increase or decrease in TWW compared
to the prior week on each individualized packet. This took 1 hr per
week for the 46 students in the performance feedback condition.
Altogether, over the 9-week RCT, preparation took a total of 9 hr.
This ingredient was valued at $37.63/hr for research assistants to
calculate the costs of the RCT and $66.42/hr for teachers to reflect
authentic educational practice. Additionally, costs for a third sce-
nario were estimated in which a teacher assistant prepared the
intervention, valued at $30.91/hr, based on the values listed in the
CostOut Tool Kit (Hollands et al., 2015).

Implementation. The intervention was implemented once per
week and took approximately 7 min total per session: 1 min to
transition to and from the activity, 2 min for all directions includ-
ing performance feedback, 1 min for students to plan their writing
after being presented with the story starter, and 3 min of writing
time. This resulted in a total of 1.05 hr spent in implementation
over the course of the intervention. Opportunity costs for imple-
mentation were estimated for two scenarios: (1) as implemented by
research assistants in the efficacy trial and (2) implemented by
teachers, valued at teacher wages plus benefits or $66.42/hr.

Integrity monitoring. Six direct observations were conducted
in the efficacy trial to ensure the intervention was being imple-
mented as intended. Opportunity costs for integrity monitoring
were estimated at 10 min per observation: 7 min for observation
and 3 min for feedback. This resulted in a total of 1 hr of
observations (10 min for observation and feedback � 6 observa-
tions). Integrity monitoring is crucial in authentic educational
contexts as lack of integrity is pervasive in schools (McIntyre,
Gresham, DiGennaro, & Reed, 2007). To inform cost estimates in
authentic educational contexts, these were estimated under the
assumption that they would be conducted twice per teacher
throughout the course of the intervention by an administrator, for
a total of 1 hr (10 min per observation � 2 observations/teacher �
3 teachers). Hourly wages plus benefits for administrators were
identified by the CostOut Tool Kit and valued at $71.41/hr.

Materials. Performance feedback was provided to students
via paper packets that included a cover page, the performance
feedback, and the CBM-WE probe materials. Packets were 7 pages
per student for the duration of the intervention. In 2017, black and
white photocopies were valued at $0.08/page by the CostOut Tool
Kit.

Facilities. Because the intervention was implemented during
typical classroom instruction, facilities costs for space and elec-
tricity were excluded from the ingredients as the classroom would
have been used regardless of implementation of the intervention
and their inclusion would have overestimated costs (Crowley et al.,
2018).

Effectiveness Data

Effect size estimates were based on the RCT described in
Truckenmiller et al. (2014) and were estimated for TWW and
CWS separately. Hedges’ g was 0.66 and 0.34 for TWW and
CWS, respectively.

Analytic Strategy

Costs were calculated under three scenarios: (1) implementation
in the efficacy study, (2) implementation when teachers prepare for
and deliver the intervention, and (3) implementation when teachers
deliver the intervention but teacher assistants prepare for the
intervention. To calculate the per classroom and per student costs
under each scenario, total costs were divided by the total number
of classrooms receiving performance feedback in the study (N �
3) and total number of students receiving performance feedback in
the study (N � 46), respectively. Finally, ICERs were calculated
by dividing the per student costs under each scenario by the effect
sizes for TWW and CWS.

Results

Table 1 presents the costs per ingredient, the total costs, the
costs per classroom, and the costs per student, under each scenario.
The total costs ranged from $783.84 to $1,103.43; the costs per
classroom ranged from $261.28 to $367.81; and the cost per
student ranged from $17.04 to $23.99. For the efficacy study
scenario, 36.63% of the total cost was for initial training, 41.21%
was for weekly preparation, 14.42% was for implementation,
4.58% was for monitoring, and 3.14% was for photocopies. For the
scenario in which teachers prepared for and implemented the
intervention, 18.06% of the total cost was for initial training,
54.17% was for weekly preparation, 18.96% was for implementa-
tion, 6.47% was for monitoring, and 2.33% was for photocopies.
For the scenario in which teacher assistants prepared for the
intervention weekly, 25.42% of the total cost was for initial train-
ing, 35.49% was for weekly preparation, 26.69% was for imple-
mentation, 9.11% was for monitoring, and 3.29% was for photo-
copies. Across all scenarios, the largest percentage of costs were
for weekly preparation.

Table 2 presents the effect sizes for TWW and CWS, and ICERs
under each scenario. ICERs can be interpreted as the cost per
student for a 1 standard deviation increase in TWW or CWS. The
ICERs for TWW ranged from $25.82 to $36.35, depending on the
scenario. The ICERs for CWS ranged from $50.12 to $70.56,
depending on the scenario.

Discussion

This study contributed to the dearth of literature examining the
cost-effectiveness of universally provided strategies to improve
writing. Costs were estimated using the ingredients method (Levin
et al., 2018) and then coupled with effectiveness data from Truck-
enmiller et al., 2014 to calculate ICERs. When schools are tasked
with improving outcomes for the majority of students, they have
several options to address needs universally, including policy-level
or comprehensive school reform initiatives, or universally pro-
vided intervention options. To provide context for the results from
this study, Yeh (2010) used CEA to examine the cost-effectiveness
of several comprehensive school reform initiatives (e.g., Success
for All) and found ICERs that ranged from $504.08 to $13,949.72
(after adjusting for inflation). In regard to other universally pro-
vided interventions, results were comparable to or more cost-
effective than classwide math intervention (ICERs ranged from
$54.23 to $469.12, depending on the implementation context and
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outcome measure; Barrett & VanDerHeyden, 2019). In conjunc-
tion with prior research, classroom instructional strategies, such as
performance feedback, should be considered as a cost-effective
approach for improving writing fluency, an often-overlooked out-
come despite its role in the development of writing quality.

However, given the lack of research on the cost-effectiveness of
other writing interventions, it is unclear how these results compare
to other approaches to improve writing production or quality,
specifically. For example, technology-based or automated feed-
back approaches have been found effective in improving both the
quality of feedback to students and student writing quality (Wilson
& Czik, 2016). Future research may wish to examine the costs of
these approaches using the ingredients method, as they may come
with equipment costs (e.g., computers or tablets), as well as similar
opportunity costs for training and implementation as in this study.
Technology-based interventions may come with additional costs
not incurred through teacher-delivered interventions, such as op-
portunity costs for teachers to manage student logins, opportunity
costs for personnel (e.g., instructional technologists) to support
implementation, or costs for broken technology. Schools may
consider implementing both universally provided performance
feedback and alternate writing interventions to all or selected
students, pending empirical examination of the resources needed to
implement other writing interventions.

Future research may also consider the effectiveness of a range of
feedback and the cost-effectiveness of providing classwide perfor-

mance feedback in conjunction with more specific, individualized
feedback. Teachers already provide feedback to students on their
writing quality on a regular basis (e.g., Cutler & Graham, 2008).
Embedding classwide performance feedback before more inten-
sive individualized feedback may facilitate writing instruction in
several ways. If the students’ written compositions contain more
words, teachers have more material to focus their feedback to
students. For example, if the student needs assistance rewriting
ideas into more complete sentences, the student needs more than
one idea written in order for the teacher to identify the breakdown
in sentence construction. Furthermore, building students’ stamina
for writing more text is a beneficial outcome in itself (McCutchen,
2006). Because productivity is so closely related to different as-
pects of writing quality at this developmental stage (Kim et al.,
2015; Nelson & Van Meter, 2007; Troia et al., 2019), increasing
productivity may be one of the necessary components of increas-
ing some aspects of writing quality (Truckenmiller et al., 2014).
Finally, if writing productivity is the only thing some students need
to improve, classwide performance feedback may reduce false
positive rates by more accurately identifying students who need
more intensive writing instruction (Nelson & Van Meter, 2007;
Troia et al., 2019). Accurate identification of these students would
increase the cost-effectiveness of feedback by decreasing oppor-
tunity costs when teachers implement intensive intervention with
students who do not need it and increasing effectiveness for at-risk
students by focusing feedback on skill acquisition, as opposed to
fluency. Again, further research is needed that examines the rela-
tive effects and opportunity costs of including classwide perfor-
mance feedback within a continuum of increasingly intensive
writing intervention.

Lastly, results also offer information on efficient approaches to
implementation. Given that the largest percentage of costs were for
weekly preparation across all three scenarios, ranging from
35.49% to 54.17% depending on who prepared the materials,
researchers and practitioners may wish to examine the possibility
of having students self-monitor their performance by counting
their own TWW and CWS, recording their scores, and then draw-

Table 1
Costs per Ingredient

Authentic educational setting

Ingredients Efficacy study Teacher preparation TA preparation

Training
Research assistants (8 RAs � 1 hour � $37.63/hour) $301.04 — —
Teachers (3 teachers � 1 hour � $66.42/hour) — $199.26 $199.26

Preparation
Research assistant (9 hours � $37.63/hour) $338.67 — —
Teacher (9 hours � $66.42/hour) — $597.78 —
Teacher assistant (9 hours � $30.91) — — $278.19

Implementation
Research assistant (3 RAs � 1.05 hours � $37.63/hour) $118.53 — —
Teachers (3 teachers � 1.05 hours � $66.42/hour) — $209.22 $209.22

Integrity monitoring
Research assistant (1 hour � $37.63/hour) $37.63 — —
Administrator (1 hour � $71.41/hour) — $71.41 $71.41

Photocopies (46 students � 7 pages/student � $0.08/page) $25.76 $25.76 $25.76
Total costs $821.63 $1,103.43 $783.84
Costs per classroom (� Total costs/3 Classrooms) $273.88 $367.81 $261.28
Costs per student (� Total costs/46 Students) $17.86 $23.99 $17.04

Table 2
Effect Sizes and Cost-Effectiveness Ratios

Score Hedges’ g
ICER for efficacy

study
ICER for teacher

preparation
ICER for TA
preparation

TWW .66 $27.06 $36.35 $25.82
CWS .34 $52.53 $70.56 $50.12

Note. TWW � Total Words Written; CWS � Correct Writing Se-
quences; ICER � Incremental Cost-Effectiveness Ratio; TA � Teacher
Assistant.
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ing their own upward- or downward-facing arrows to reflect an
increase or decrease in writing fluency. Previous research indicates
that elementary aged students can engage in this self-assessment
(Nelson et al., 2004). This would alleviate the costs related to
preparation of materials, although it would change the nature of the
intervention. It is currently unclear how this would change the
costs and effectiveness of the intervention; future researchers and
practitioners may wish to examine this further.

Limitations

Despite the merits of the study, there were limitations that lend
themselves to areas for future research. First, schools are rightfully
concerned about improving students’ writing quality, not just
writing fluency. Although there is some evidence to suggest that
production fluency is helpful for production accuracy, further
research is needed to determine the degree of value of production
fluency. Regarding costs, they may not be generalizable to specific
schools or districts, depending on how discrepant hourly wages
plus benefits for personnel are from national averages. However,
the use of national averages allows readers to compare the cost-
effectiveness of programs and practices described in the literature.
Future research may wish to examine the variability of total costs,
and ICERs for performance feedback in writing depending on the
location of the school. Second, there may have been costs or
ingredients that were excluded because they are not easily mea-
sured or monetized, but ought to be acknowledged (Crowley et al.,
2018), such as stress among teachers resulting from a new pro-
gram, activities related to garnering staff buy-in, and costs related
to social capital spent when championing a new program or
practice (Rogers, 2003). Finally, the study assumes that opportu-
nity costs for time, valued at teachers’ salary plus benefits, is
equivalent to monetary resources of the same value, as do all
studies using the ingredients method. Essentially, $66.42 for an
hour of teachers’ time may not be equivalent to $66.42 spent on a
tangible resource, such as a book, at least according to the teach-
er’s perspective. Additionally, there may be variability in teachers’
perceptions and preferences in their value of time and monetary
resources. Future research may wish to examine these assumptions
in more detail.

Implications for School Psychology Practice

This study has significant implications for practicing school
psychologists. School psychologists are likely to encounter teacher
referrals for writing concerns (Bramlett et al., 2002). This study
provides convincing cost-effectiveness data on the use of univer-
sally provided performance feedback to improve writing fluency,
which may be used to collaborate with administrators to inform
professional development for teachers. Implementing performance
feedback during core classroom instruction may serve as an effec-
tive filter to more accurately identify those who need more inten-
sive or individualized supports (Nelson & Van Meter, 2007; Troia
et al., 2019). Furthermore, the ingredients method used in this
study identified specific activities, and their costs, that school
psychologists might engage in to support teachers as they integrate
performance feedback into classroom writing practice opportuni-
ties. For example, opportunity costs for integrity monitoring were
estimated based on administrator wages and personnel; school

psychologists may monitor integrity for a reduced cost, which
would increase the cost-effectiveness of the intervention. As
school psychologists continue to engage in systems-level change
to shift their roles from assessment to indirect service delivery
within multitiered systems of support, this study provides concrete
examples of activities that might facilitate this shift.
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